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Abstract

Antimicrobial resistance (AMR) remains a major public
health concern in the WHO European Region, with estimates
from the European Union/European Economic Area (EU/EEA)
alone showing that each year more than 670 ooo infections
are due to bacteria resistant to antibiotics and approxi-
mately 33 0ooo people die as a direct consequence.

This report is the first in a series published jointly by
the European Centre for Disease Prevention and Control
(ECDC) and the WHO Regional Office for Europe that
includes AMR data from invasive isolates in Europe.
The report shows that AMR is widespread in the WHO
European Region, although the AMR situation varied
widely depending on the bacterial species, antimicrobial
group and geographical region. A north-to-south and
west-to-east gradient was generally observed, with higher
AMR percentages in the southern and eastern parts of
Europe. Overall in the EU/EEA, AMR percentages for the
bacterial species—antimicrobial group combinations
under surveillance continue to be high, with carbapenem
resistance in Escherichia coli and Klebsiella pneumoniae
(K. pneumoniae) and vancomycin resistance in Enterococcus
faecium showing a significant increase during 2016-2020.
High percentages of resistance to third-generation
cephalosporins and carbapenems in K. pneumoniae and
high percentages of carbapenem-resistant Acinetobacter
species and Pseudomonas aeruginosa in several countries
in the European Region are of concern. Effectively tackling
AMR in the WHO European Region requires greater efforts
and investments.
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Foreword from the WHO Regional Director

for Europe

Antimicrobial resistance (AMR) is threatening lives
and livelihoods around the world. Despite significant
progress, more than five years since the Global Action
Plan on AMR was launched and over 10 years after the
European Strategic Action Plan on Antibiotic Resistance
was adopted, many of the goals and objectives in those
plans still require our urgent attention and commitment.
This is partly due to the disruptive effects of the COVID-
19 pandemic on health systems and services in the
WHO European Region. Scaling up efforts to tackle AMR
as a region-wide priority is an integral part of WHO’s
European Programme of Work (2020-2025) (1), as it is
internationally through the implementation of WHO’s
Thirteenth General Programme of Work (2019-2023) (2).

The European Centre for Disease Prevention and Control
(ECDQ) is a natural partner for the WHO Regional Office
for Europe. Both organizations play a vital part in pre-
venting and overcoming health threats in the European
Region through their complementary mandates, and
there are many good examples of how they have worked
collaboratively since signing their 2010 declaration, “A
shared vision for joint action”.

AMR surveillance continues to be one of the cornerstones
of a consolidated approach to the threat of AMR, and
WHO has shown leadership in promoting and advanc-
ing surveillance in the Region, capitalizing on regional
experience, best practices and networks of experts. The
Central Asian and European Surveillance of Antimicrobial
Resistance (CAESAR) network was able to grow thanks
to fruitful partnerships with the Netherlands National
Institute for Public Health and the Environment and the
European Society of Clinical Microbiology and Infectious
Diseases, and close collaboration with ECDC and the
sister European Antimicrobial Resistance Surveillance
Network (EARS-Net), which has a long-standing tradi-
tion of carrying out AMR surveillance in European Union/
European Economic Area (EU/EEA) countries.

In the spirit of establishing Europe as a best-practice
region for surveillance, the advances made by the
regional networks EARS-Net and CAESAR ultimately
informed the establishment of the WHO Global AMR
Surveillance System (GLASS) in 2015.

Ever since the CAESAR network was founded by the
WHO Regional Office for Europe and partners in 2012,
its goals have been to bridge the data gap for AMR and
put AMR surveillance data for the whole Region on the
map. Today, the CAESAR network includes 20 Member
States, and AMR surveillance data are reported annually

by 12 countries and one area, bringing the total number
of European Member States reporting AMR surveillance
data internationally to 42 out of 53. WHO will continue
efforts to ensure that all Member States have the
capacity to collect and share high-quality AMR surveil-
lance data internationally for the benefit of the global
community.

From those humble beginnings in 2012, this year marks
an important step, in which AMR surveillance reporting
in the European Region is in 100% alignment. This fol-
lows the example of other joint surveillance initiatives in
the Region (such as for tuberculosis and HIV), for which
joint reports with ECDC have been published. The joint
AMR surveillance report has been the product of close
and constant collaboration and exchange, and every
effort has been made to standardize and align AMR sur-
veillance in the Region.

This happens at an important point in time, when the
Region has been hit hard by the COVID-19 pandemic.
Our organizations must combine efforts to safeguard
the advances made in the fight against AMR. Sharing
national surveillance data is critically relevant and
essential if AMR is to be kept firmly on the map and on
the agenda of Member States.

W
Dr Hans Henri P. Kluge
WHO Regional Director for Europe
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Foreword from the Director, European Centre
for Disease Prevention and Control

Antimicrobial resistance (AMR) is a global challenge and
a priority for the European Union (EU). Each year, there
are over 670 ooo infections due to antibiotic-resistant
bacteria in the European Union/European Economic
Area (EU/EEA), and approximately 33 ooo people die as
a direct consequence of these infections (7). Efforts to
prevent and control AMR are therefore vital for Europe.

Surveillance of AMR is an integral part of these efforts.
Without surveillance, we would know little about
the extent of AMR and where to focus our efforts.
Surveillance enables us to monitor an ever-changing
situation and act when necessary. Surveillance has its
strengths, but also its limitations. While the results
allow us to monitor trends, these need to be interpreted
with caution; surveillance is not yet fully homogeneous
across Europe and can vary over time and by country.
Surveillance nevertheless provides fundamental infor-
mation that can be used to address the challenges
posed by AMR and help public health organizations and
stakeholders in Europe and around the world to continue
the fight against AMR - a fight we cannot afford to lose.

The continuous collection of AMR surveillance data
requires significant effort. The European Centre for
Disease Prevention and Control (ECDC) would like to
take this opportunity to thank all those involved in AMR
surveillance for their dedicated work, in particular those
colleagues contributing to the European Antimicrobial
Resistance Surveillance Network (EARS-Net).

ECDC and the WHO Regional Office for Europe have
agreed to produce an annual joint report on AMR surveil-
lance in Europe. For this purpose, both organizations
have collaborated closely to align reporting of AMR
surveillance data in the Region, including most EU/EEA
countries and many other countries in the European
Region, to the greatest extent possible. The resulting
report is an essential element of ongoing surveillance
efforts and, for the first time, provides an overview
of the AMR situation in Europe and the information
required for different actors across Europe to be able to
take action against AMR.

ECDC is committed to ensuring that the prevention
and control of AMR remains one of its top priorities,
both by providing scientific evidence through surveil-
lance, as in this report, and by supporting key public
health actions. In recent years, ECDC has worked with
the European Food Safety Authority and the European
Medicines Agency to produce joint interagency reports
on an integrated analysis of antimicrobial agent con-
sumption and the occurrence of AMR in bacteria from
humans and food-producing animals in the EU/EEA
from a One Health perspective (2). ECDC has also been
working to implement genomic-based surveillance of
multidrug-resistant bacteria of public health importance

viii

through the European Antimicrobial Resistance Genes
Surveillance Network. The first phase of the surveillance
involved carbapenemase-producing Enterobacterales.
Finally, since 2008, ECDC has been coordinating the
European Antibiotic Awareness Day initiative, marked
each year on 18 November to raise awareness of the
need for prudent use of antibiotics, and prevention and
control of AMR in general (3).

Everyone — including policy-makers, health profession-
als, patients and governmental and nongovernmental
organizations — has a role to play in addressing the pub-
lic health threat of AMR. We must all continue working
together as partners and stakeholders. The informa-
tion in this report provides a basis for planning action
at all levels of society to respond to the challenge of
AMR. On a wider scale, we need strong policy-making
initiatives to prevent the spread of infectious diseases
and the emergence of AMR, as well as the development
and implementation of antimicrobial stewardship pro-
grammes and enhanced support for the development
and availability of new antimicrobials. At individual
level, we can all play a part in preserving the effective-
ness of antibiotics by using them prudently and applying
appropriate prevention and control measures to prevent
the spread of infectious diseases, as well as the spread
of AMR. By addressing the challenge of AMR together,
we can win.

Dr Andrea Ammon
Director, European Centre for Disease
Prevention and Control
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Executive summary

WHO European Region

The results presented in this report are based on anti-
microbial resistance (AMR) data from invasive isolates
reported to the Central Asian and European Surveillance
of Antimicrobial Resistance (CAESAR) network and the
European Antimicrobial Resistance Surveillance Network
(EARS-Net) in 2021 (data referring to 2020). Twelve coun-
tries and Kosovo“ reported data to CAESAR, while 29
countries, including all from the European Union (EU) and
two from the European Economic Area (EEA) (Iceland and
Norway), reported data to EARS-Net. While the EARS-Net
and CAESAR networks use comparable methods for data
collection and analysis, the results presented in this
report originate from distinct country/area surveillance
systems. As these inherently are influenced by specific
protocols and practices, caution is advised when com-
paring countries/areas in terms of AMR patterns.

Epidemiology

The AMR situation in bacterial species reported to
the AMR surveillance networks in 2020 varied widely
depending on the bacterial species, antimicrobial
group and geographical region (see Fig. 1—10 in Chapter
3). Resistance to third-generation cephalosporins
and carbapenems generally was higher in Klebsiella
pneumoniae (K. pneumoniae) than Escherichia coli
(E. coli). While carbapenem resistance remained
rare in E. coli for most countries, 30% of countries
reported resistance percentages of 25% or higher in
K. pneumoniae. Carbapenem resistance was also com-
mon in Pseudomonas aeruginosa (P. aeruginosa) and
Acinetobacter species (spp.), and at a higher percentage
than in K. pneumoniae. As has been observed in previous
regional reports, there is a north-to-south and west-to-
east gradient of resistance, with higher rates observed
in the southern and eastern parts of the Region. This was
particularly evident for fluoroquinolone resistance in
E. coli, third-generation cephalosporin and carbapenem
resistance in K. pneumoniae and carbapenem resistance
in Acinetobacter spp. Time trend analysis of resistance
proportions by country was performed for EU/EEA coun-
tries. The results are summarized in the EU/EEA section.

Considering only the countries and areas that submit-
ted data to CAESAR both in 2019 and 2020, the overall
number of isolates reported was lower in 2020 than
in 2019. This was a result of lower numbers of E. coli,
P. aeruginosa, Staphylococcus aureus (S. aureus)
and Streptococcus pneumoniae (S. pneumoniae) iso-
lates being reported. Higher numbers were reported
for Acinetobacter spp. and Enterococcus faecium
(E. faecium). These overall tendencies were not always
observed at country/area level, however all but one
country reported higher numbers of Acinetobacter spp.

isolates in 2020 than in 2019. In 2020, E. coli (38.4%),
S. aureus (17.3%) and K. pneumoniae (14.9%) repre-
sented the majority (70.6%) of isolates.

Looking at bacterial species-specific results in 2020,
resistance to fluoroquinolones in E. coli was generally
lowestinnorthernand western parts ofthe WHO European
Region and highest in southern and eastern parts (see
Fig. 1 in Chapter 3). A resistance percentage below 10%
was observed in one (3%) of 40 countries/areas report-
ing data on this microorganism. A resistance percentage
of 25% or above was reported in 20 (50%) countries/
areas. A resistance percentage of 50% or above was
observed in three (8%) countries/areas. For third-gener-
ation cephalosporin resistance in E. coli, 10 (25%) of 40
countries/areas reported the lowest resistance percent-
ages (5-<10%), whereas resistance percentages equal
to or above 50% were observed in five (13%) (see Fig.
2 in Chapter 3). The recent emergence of carbapenem-
resistant E. coli is of serious concern. Six (15%) of 40
countries/areas reported resistance percentages of
1% or above (see Fig. 3 in Chapter 3). Third-generation
cephalosporin resistance in K. pneumoniae has become
quite widespread in the WHO European Region. In 2020,
percentages below 10% were observed in six (15%) of 41
countries/areas reporting data on this microorganism,
while 18 (44%), particularly in the southern and eastern
parts of the Region, reported resistance percentages of
50% or above (see Fig. 4 in Chapter 3).

Carbapenem resistance was more frequently reported in
K. pneumoniae than in E. coli. In 2020, resistance per-
centages generally were low in the northern and western
parts of the WHO European Region; 16 (39%) of 41 coun-
tries/areas reported resistance percentages below 1%
(see Fig. 5 in Chapter 3). Twelve (30%) reported per-
centages equal to or above 25%, six of which (15% of 41
countries/areas) reported resistance percentages equal
to or above 50%.

Large differences were observed in the percentages
of carbapenem-resistant P. aeruginosa in the Region.
In 2020, resistance percentages of below 5% were
observed in four (10%) of 41 countries/areas report-
ing data on this microorganism, whereas six (15%)
reported percentages equal to or above 50% (see
Fig. 6 in Chapter 3). The percentages of carbapenem-
resistant Acinetobacter spp. varied widely within the
Region in 2020, from below 1% in three (8%) of 38
countries/areas reporting data on this microorgan-
ism to equal to or above 50% in 21 (55%), mostly in
southern and eastern Europe (see Fig. 7 in Chapter 3).
In 2020, nine (23%) of 40 countries/areas reporting

4 Allreferences to Kosovo in this document should be understood to be
in the context of the United Nations Security Council resolution 1244
(1999).
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data on S. aureus had the lowest methicillin-resistant
S. aureus (MRSA) percentages (below 5%, see Fig. 8 in
Chapter 3). MRSA percentages equal to or above 25%
were found in 10 (25%) of 40 countries/areas. Large
differences were observed across the Region in the
percentage of penicillin non-wild-type S. pneumoniae.
Three (9%) of 35 countries/areas reporting data on
this microorganism had proportions below 5% in 2020,
whereas percentages equal to or above 25% were found
in nine (26%) (see Fig. 9 in Chapter 3). Resistance to
vancomycin in E. faecium varied substantially among
countries/areas in the Region. In 2020, resistance per-
centages of below 1% were reported by seven (18%) of
38 countries/areas reporting data on this microorgan-
ism, while percentages equal to or above 25% were
found in 13 (34%), four of which (11% of 38) reported
resistance percentages equal to or above 50% (see
Fig. 10 in Chapter 3).

Discussion

These results from CAESAR and EARS-Net show clearly
that AMR is widespread in the WHO European Region.
While assessing the exact magnitude of AMR remains
challenging in many settings, the presence of specific
AMR patterns across clinical settings covered by the
surveillance networks is apparent. High percentages
of resistance to third-generation cephalosporins and
carbapenems in K. pneumoniae, and high percentages
of carbapenem-resistant Acinetobacter spp. in sev-
eral countries/areas, are of concern. They suggest the
dissemination of resistant clones in health-care set-
tings and indicate the serious limitations in treatment
options in many countries for patients with infections
caused by these pathogens. While the west-to-east gra-
dient in AMR percentages is evident for gram-negative
bacteria (E. coli, K. pneumoniae, Acinetobacter spp.), it
is less obvious for gram-positive bacteria (S. aureus,
S. pneumoniae, E. faecium). As antimicrobial-resistant
bacterial microorganisms cannot be contained within
borders or regions, these results underline the need for
concerted action to combat AMR throughout the WHO
European Region.

The impact of the COVID-19 pandemic on AMR is appar-
ent in many ways. Many countries providing AMR data
to CAESAR reported fewer E. coli isolates in 2020 than
in previous years. This may be related to decreased
health-care activities in domains not linked directly to
the COVID-19 response, including less engagement in
AMR surveillance activities. In addition, many countries
and areas in the WHO European Region reported lower
numbers of S. pneumoniae isolates in 2020 than in pre-
vious years, which may be a result of the decreased
circulation of respiratory pathogens in the community
during lockdowns and the enforcement of measures to
control the spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). On the other hand, typical
health-care-associated pathogens such as Acinetobacter
spp. and E. faecium were more frequently observed dur-
ing 2020 than in previous years in many countries and
areas.

xii

Since the adoption of the European Strategic Action Plan
on Antibiotic Resistance in 2011 (1) and the publication
of the Global Action Plan on Antimicrobial Resistance
(GAP-AMR) in 2015 (2), most Member States of the WHO
European Region have enhanced efforts to tackle AMR.
Only 25 (50%) of the 50 countries/areas reported having
developed a national action plan (NAP) on AMR in 2016,
butthe latest round of global monitoring showed that this
had increased to 43 (86%) of the 50 countries/areas that
responded in the Region (see Table 6 in Chapter 3). The
challenge ahead is to ensure comprehensive implemen-
tation and adequate funding for NAPs. This shortcoming
is more evident when looking at surveillance capacity in
the WHO European Region: 20% of countries/areas still
reported either having no capacity for generating AMR
surveillance data or collecting AMR data only at local
level and without a standardized approach.

Similarly, efforts to rationalize antimicrobial consump-
tion in the Region remain heterogeneous. While 14 (48%)
countries/areas reporting to the European Surveillance
of Antimicrobial Consumption Network (ESAC-Net) met
WHOQ’s suggested national target of 60% of total anti-
bacterial consumption each year being derived from
WHO’s Access category (as defined in the Access,
Watch, Reserve (AwaRe)s classification list (3)), during
the period 2014-2018, only one (7%) country report-
ing to the WHO Regional Office for Europe Antimicrobial
Medicines Consumption Network achieved this target in
each of these five years.

Public health implications

AMR is a looming threat to the health of millions of peo-
ple worldwide. The COVID-19 pandemic has exposed the
weaknesses in national health systems and the inter-
connectedness of countries and continents. Continuity
of efforts to tackle AMR has been seriously challenged
by repurposing health-care professionals to support the
COVID-19 response across the European Region, and
the effects of the pandemic on people and public health
still need to be fully evaluated. This crisis is a powerful
reminder that governments/authorities will need more
coordinated action and collaboration than ever before
to confront future health threats. Despite the global
call for action that was renewed with the GAP-AMR in
2015 (2), the European One Health Action Plan in 2017
(4) and the subsequent commitment by Member States
to develop NAPs, several countries/areas are only just
starting on their roadmap to implement effective inter-
ventions to tackle AMR. High-level commitment is still
lacking and important programmes and interventions
on infection prevention and control (IPC), antimicrobial
stewardship and surveillance remain under-resourced.
Despite important advances, this report highlights the
persistent disparities in AMR prevalence across the WHO
European Region and uncovers unexploited opportuni-
ties to counteract AMR. Greater efforts and investment

5 AWaRe classifies antibiotics into three stewardship groups — Access,
Watch and Reserve - to emphasize the importance of their optimal
uses and potential for AMR.



are required to increase the comparability, quantity and
quality of AMR surveillance data.

EU/EEA countries

The EU and EEA results presented in this report are
based on AMR data from invasive isolates reported to
EARS-Net by 29 EU/EEA countries in 2021 (data refer-
ring to 2020) and on trend analyses of data reported by
the participating countries for the period 2016 to 2020.
The latest country-specific data can be retrieved from
ECDC’s Surveillance Atlas of Infectious Diseases (5).

Epidemiology

The overall number of reported isolates at EU/EEA
level increased in 2020 compared to 2019 for all bac-
terial species except S. pneumoniae. These increases
were not always observed at country level. There was a
large decrease in the overall number of S. pneumoniae
isolates between 2019 and 2020, and similarly large
decreases reported in all but one country.

The AMR situation reported by EU/EEA countries to
EARS-Net for 2020 varied widely depending on the
bacterial species, antimicrobial group and geographi-
cal region (see Table 7a, Fig. 1-10 and the country
and area profiles in Chapter 3 and 4). Overall for the
EU/EEA (excluding the United Kingdom), most of the
bacterial species—antimicrobial combinations in this
report showed either a significantly decreasing trend
or no significant trend in the population-weighted
mean AMR percentage during 2016-2020. The excep-
tions to this were carbapenem resistance in E. coli and
K. pneumoniae and vancomycin resistance in E. faecium,
for which there was a significant increase during this
period (see Table 7b in Chapter 3).

In 2020, more than half of the E. coli isolates reported to
EARS-Net and more than a third of the K. pneumoniae iso-
lates were resistant to at least one antimicrobial group
under surveillance, and combined resistance to several
antimicrobial groups was a frequent occurrence. Among
antimicrobial groups monitored for both species, AMR
percentages generally were higher in K. pneumoniae
than in E. coli. Carbapenem resistance remained rare
in E. coli, but almost a quarter of EU/EEA countries
reported carbapenem resistance percentages above
10% in K. pneumoniae. Carbapenem resistance was also
common in P. aeruginosa and Acinetobacter spp. and at
a higher percentage than in K. pneumoniae. For most
gram-negative bacteria under surveillance, changes in
the EU/EEA (excluding the United Kingdom) population-
weighted mean AMR percentages between 2016 and
2020 were moderate and AMR remained at high levels,
as previously reported.

For S. aureus, a decrease in the percentage of MRSA
isolates was reported during 2016-2020 (see Table 7b
in Chapter 3). MRSA nevertheless remains an important
pathogen in the EU/EEA, with levels remaining high in
several countries and combined resistance to another

antimicrobial group common. A decreasing trend was
also seen during 2016-2020 for the percentage of
macrolide resistance in S. pneumoniae (see Table 7b in
Chapter 3).

One development of particular concern was the increas-
ing trend in the EU/EEA (excluding the United Kingdom)
population-weighted mean percentage of vancomycin-
resistant isolates of E. faecium, which increased from
11.6% in 2016 t0 16.8% in 2020.

The reported AMR percentages for several bacterial
species—antimicrobial group combinations varied widely
among countries, with a north-to-south and west-to-east
gradient evident. In general, the lowest AMR percent-
ages were reported by countries in the north of Europe
and the highest by countries in the south and east.
There was no distinct geographical pattern for vancomy-
cin-resistant E. faecium.

Discussion

WHO characterized COVID-19 as a new pandemic in
March 2020 (6). SARS-CoV-2 presented the world with
a new and globally distributed infectious agent that
affected public health across the planet, albeit with
vaccines developed and recommended for authoriza-
tion towards the end of 2020 (7). Despite the pandemic,
all EU/EEA countries that regularly report AMR data
reported 2020 data in 2021.

The COVID-19 pandemic and the related public health
interventions may have affected the reporting and anal-
ysis of results of 2020 AMR data in different ways and
to varying degrees over time. Examples of this include
changes in hospital admission patterns (8), prescription
of antimicrobials (8), laboratory reporting capacity, or
public health interventions (8). Changes in public health
interventions could, for example, explain the decrease
in the number of S. pneumoniae isolates reported by
EU/EEA countries for 2020.

The decreasing AMR trends in the EU/EEA (excluding the
United Kingdom) during 2016-2020 for several bacte-
rial species—antimicrobial group combinations under
surveillance by EARS-Net had in most cases already
been noted in the annual epidemiological report for
2019 (9). Significantly increasing trends for carbapenem
resistance in E. coli and K. pneumoniae and vancomycin
resistance in E. faecium were observed for the period
2016-2020 (excluding the United Kingdom), similar to
the previously reported trends for 2015—-2019 when the
United Kingdom was included (9).

A large decrease in community antibiotic consumption
in the EU/EEA was reported by ESAC-Net for 2020 (z0).
Concomitant large changes in the AMR percentages
were not observed at EU/EEA level in EARS-Net. For
E. coli, there was a larger decrease in the percentages
of resistance to aminopenicillins and third-generation
cephalosporins in the EU/EEA in 2020 than for each year
during the period 2016-2019. For a few other bacte-
rial species—antimicrobial group combinations, there
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were large increases in AMR percentages at EU/EEA
level between 2019 and 2020, although an increas-
ing trend during 2016-2020 (excluding the United
Kingdom) was reported only for carbapenem resistance
in K. pneumoniae.

Limitations to the quality of AMR data and interpretation
of AMR percentages should be taken into consideration
(see Annex 3). For example, there have been changes in
the reporting of data to EARS-Net over time within coun-
tries and at EU/EEA level. This could have influenced
the results, and this fact should be borne in mind when
interpreting trends. The analysis for P. aeruginosa and
aminoglycosides, for instance, changed: previously the
analysis included netilmicin, gentamicin and tobramycin,
but from 2020 onwards it includes only tobramycin. This
hampers interpretation of the decrease in aminoglyco-
side resistance percentages observed for 2020. Other
examples are changes to country surveillance sys-
tems, which may affect the interpretation of the AMR
percentages over time (see country and area profiles
in Chapter 4), and restriction on data generated using
European Committee on Antimicrobial Susceptibility
Testing (EUCAST) breakpoints and methodology, start-
ing with data collected for 2019. The restriction to
EUCAST breakpoints and methodology should, however,
improve quality and comparability of data in the long
term.

AMR percentages for the bacterial species—antimicrobial
group combinations under surveillance continue to be
high overall in the EU/EEA and the large variability in
AMR percentages across EU/EEA countries remained in
2020. This highlights the opportunities for significant
AMR reduction through interventions to improve IPC and
antimicrobial stewardship practices.

For health-care settings, results from the ECDC point
prevalence survey of health-care-associated infections
and antimicrobial use in European acute care hospi-
tals showed that the prevalence of patients receiving
antibiotics was positively associated with AMR and,
conversely, higher antibiotic stewardship activities and
resources for IPC were associated with lower AMR per-
centages (11). Another study showed that knowledge
and perceived knowledge about antibiotics, antibiotic
use and antibiotic resistance was high among health-
care workers in EU/EEA countries, while highlighting
areas where there was a need for educational interven-
tions (22). Prudent antimicrobial use and high standards
of IPC in all health-care sectors remain the cornerstones
of an effective response to AMR, and these studies
highlight areas for improvement in health-care settings
across the EU/EEA.

For the community, a recent study covering the period
2014-2018 reported on statistically significant decreas-
ing trends in the total consumption of antibiotics for
some EU/EEA countries (13). The long-term effects on
AMR of the large decrease in community antibiotic con-
sumption observed in almost all EU/EEA countries in
2020 (10) remain to be seen. The major drivers behind
the occurrence and spread of AMR are the use of
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antimicrobial agents and the transmission of antimi-
crobial-resistant microorganisms between humans,
between animals, and between humans, animals and
the environment. Antimicrobial use exerts an ecologi-
cal pressure on microorganisms and contributes to the
emergence and selection of AMR, and poor IPC prac-
tices promote further spread of antimicrobial-resistant
microorganisms. Prudent use of antimicrobials there-
fore is advisable, and relevant EU guidelines have been
published by the European Commission (14). Moreover,
the importance of infection prevention in society as a
whole through, for example, appropriate hand hygiene
and vaccination should not be overlooked in the work
against AMR.

AMR calls for concerted efforts at country level and
close international cooperation. In 2017, the European
Commission adopted a European One Health Action Plan
against AMR to support the EU and its Member States
in delivering innovative, effective and sustainable
responses to AMR (4). A majority of EU/EEA countries in
a 2017 survey reported having implemented or initiated
work towards establishing objectives and targets for the
reduction of antibiotic use in humans, often through the
development of a NAP on AMR. Only a few, however, had
published these targets in 2017 (15) and had identified
specific funding sources to implement their NAPs (12). As
of 2020, 25 out of 29 EU/EEA countries had reported hav-
ing a NAP on AMR and three others were in the process
of developing a NAP (see Table 6 in Chapter 3).

Public health implications

The high levels of AMR for several important bacterial
species—antimicrobial group combinations reported to
EARS-Net for 2020 show that AMR remains a serious
challenge in the EU/EEA. Indeed, AMR is a considerable
threat to public health, both in the EU/EEA (4) and world-
wide (2). Estimates based on data from EARS-Net show
that each year, more than 670 ooo infections occur in
the EU/EEA due to bacteria resistant to antibiotics, and
that approximately 33 ooo people die as a direct conse-
quence of these infections (26). The related cost to the
health-care systems of EU/EEA countries is estimated to
be around €1.1 billion (12).

Public health action to tackle AMR remains insufficient,
despite the increased awareness of AMR as a threat to
public health and the availability of evidence-based guid-
ance for IPC, antimicrobial stewardship and adequate
microbiological capacity. AMR will be an increasing con-
cern unless governments respond more robustly to the
threat. Further investment in public health interventions
is needed urgently to tackle AMR. This would have a sig-
nificant positive impact on population health and future
health-care expenditure in the EU/EEA. It has been esti-
mated that a mixed intervention package that included
antibiotic stewardship programmes, enhanced hygiene,
mass media campaigns and the use of rapid diagnostic
tests would have the potential to prevent approximately
27 ooo deaths each year in the EU/EEA. In addition to
saving lives, such a public health package could pay for



itself within just one year and save around €1.4 billion
per year in the EU/EEA (12).
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Pe3ome

EBponenckuin pernod BO3

Pe3ynbTaThbl, NpefcTaBNeHHble B 3TOM [JOKNajge, OCHO-
BaHbl HA JaHHbIX 06 YCTOMYMBOCT UHBA3UBHbIX U30NATOB
K NpoTUBOMUKPOGHbIM npenapatam (YNM), coobuieHHbIX
B CAESAR (CeTb anuMaHag30pa 3a yCTOMYMBOCTBIO K MPO-
TMBOMMKPOOHLIM npenapatam B LieHTpanbHoit A3um u
Espone) n B EARS-Net (EBponefickas ceTb anugHag3opa
3@ YCTONYMBOCTbIO K MPOTUBOMUKPOOHBIM Npenaparam)
B 2021 I. (AaHHble OTHOCATCA K 2020 TI.). [lBeHajuatb
cTpaH u KocoBo’ coobwmnu paHHble B CAESAR
1 29 CTpaH, BK/tYas Bce cTpaHbl EBponeiickoro cotsa
(EC) n aBe cTpaHbl (Mcnangus n Hopeerus), Bxogsauwue B
EBponeiickyto 3KoHOoMUYecKyto 30Hy (E33), coobuwmnu
naHHble B EARS-Net. Xota cetn EARS-Net m CAESAR
MCMoNb3yloT COBMEeCTMMble MeToAbl c6opa M aHanusa
[OaHHbIX, pe3ynbTaThl, NpejCTaBNeHHbIe B 3TOM AOKaje,
OCHOBaHbl Ha JaHHbIX, NONYYEHHbIX U3 OTAUYALLUXCA
ApYr OT Apyra cMcTeM 3NMUAHAA30pa CTPaH/TeppuTopui.
HecomMHeHHO, YTO Ha 3TU pe3ynbTaThl BAUAIOT KOHKpeT-
Hble MPOTOKO/bI U MPAKTUKK, NO3TOMY PEKOMEHAYeTCA
cob6n0aaTh OCTOPOKHOCTb NpW CpaBHeHWUU npodunei
YN B cTpaHax/Tepputopusax.

Anugemuonorus

CornacHo coo6LWeHnsM, NpPeAoCcTaBleHHbIM B CeTu
anuaHaa3opa 3a YN, cutyaumna ¢ YN y pa3Hbix BUAOB
6aKTepuii B 2020 I. WIMPOKO BapbUpoBanach B 3aBUCKU-
MOCTU OT Buza 6aKTepuit, rpynnbl NPOTUBOMUKPOOHBIX
npenapaToB M reorpaduyeckoro peruoHa (cm. puc.
1-10 B [naBe 3). YCTOMYMBOCTb K LedanocnopuHam
3-ro nokoneHus U KapbaneHemam B Lenom 6Gbina
Boiwe y Klebsiella pneumoniae (K. pneumoniae), yem y
Escherichia coli (E. coli). YctonumnsocTtb E. coli k kapba-
neHemam B 6ONbIIMHCTBE CTPAH 0CTaBanacb PeAKoCTbio,
X0Ts 0 pone ycTtoiumsoctu K. pneumoniae, cocTaB-
naswen 25% wnu Bblwe, coobWmMan 30% cTpaH. Takxe
MMesna WUPOKOoe pacnpocTpaHeHe yCTOMYNBOCTb K Kap-
6aneHemam y Pseudomonas aeruginosa (P. aeruginosa)
u Acinetobacter species (spp.), Npuyem 4oau yCToN4nBO-
cTu 6binK Bbllwe, Yem y K. pneumoniae. Kak oTmeyanocb
B NpejblayLWnX pernoHanbHbIX JOKNaAax, Habnoaaercs
rpaAueHT yCTOMYMBOCTY, HanpaBaeHHbIN C CEBepa Ha tor
1 C 3anajia Ha BOCTOK; nNpu 3Tom 6onee BbICOKME NOKa-
3aten HabGNIOAAIOTCA B IXHOMW U BOCTOYHOM 4acCTAX
PervoHa. 310 6b110 0COHEHHO OYEBUAHO B OTHOLIEHUM
ycTonymocTu E. coli K hTOPXMHONOHAM, YCTONYUBOCTU
K. pneumoniae Kk uedanocnopuHam 3-ro MNOKONEHMUA
1 KapbaneHemam wu yctoiumsocTu Acinetobacter spp.
K KapbaneHemam. [ns ctpaH EC/E33 6bin npoBejeH
aHanu3 M3MeHeHua Jonei yCTOMYMBOCTM BO BpPeMeHMU
B pa3buBKe no cTpaHam. Pe3ynbTatbl 06006wWeHbl B
pasaene «CtpaHbl EC/E33». AHanu3 fAaHHbIX, OTHOCSA-
WKXCA TONBKO K TeM CTPaHam U TeppuUToprsaM, KOTopble
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npepgoctaBunu ux B CAESAR Kak B 2019 I, TaK U B
2020 T., NOKasan, 4To obliee KOAUYECTBO COOOLEHNI
006 n3onAaTax B 2020 T. 6bINO HUXKE, YeM B 2019 T. ITO
CTaNo pe3ynbTaToM TMONlYyYEeHUA MeHbLIero Konuye-
cTBa usonatos E. coli, P. aeruginosa, Staphylococcus
aureus (S. aureus) w Streptococcus pneumoniae
(S. pneumoniae). O 6onbluem 4ucne U30NATOB CO0O-
wanu B oTHoweHumn Acinetobacter spp. n Enterococcus
faecium (E. faecium). 3Tn oblwme TeHAEHLUN He BCeraa
Habno4aNNCh HA YPOBHE CTPaHbI/TEPPUTOPUN, OAHAKO
BCE CTPaHbl, KPOME 04HOM, COOOWMAN O GONbLIEM YUCe
usonatoB Acinetobacter spp., NONyYeHHbIX B 2020 T. MO
CpaBHeHUIo € 2019 . B 2020 . 60NbIWNHCTBO U30NATOB
(70,6%) coctaBnanu usonatel E. coli (38,4%), S. aureus
(17,3%) v K. pneumoniae (14,9%).

Ecnu paccmatpuBath pesynbTaThl, OTHOCAWMECH K
KOHKPETHbIM BMAam GaKTepum B 2020 I., TO B LEJOM
ycToinunBoctb E. coli kK dTopxmHonoHam 6bina camoi
HU3KON B CeBEPHOM W 3amajHOW U CamMOi BbICOKOW B
IOXHOW M BOCTOYHOM 4acTax EBponmenckoro pernoHa
BO3 (cm. puc. 1 B [naBe 3). [IPOLEHT YCTORYMUBOCTYU HUKE
10% Habnopancs B ogHol (3%) U3 40 cTpaH/Tepputo-
pui, coOGWMBLINX AaHHble 06 3TOM MUKPOOPraHusme.
MpoueHT yCcTORYNBOCTN 25% UK Bbile Obll OTMEYEH B
20 (50%) cTpaHax/TeppuTopusx, a AONA YCTONYUBOCTH
50% unun Bbiwe — B Tpex (8%). YTo Kacaertca ycTonyu-
BocTu E. coli K uechanocnopmHam 3-ro noKoneHus, To 10
(25%) 13 40 cTpaH/TeppUTOPUIA COOBLLMAN O CAMOM HU3-
KOM npoleHTe ycTonunsoctu (5-<10%), TOrAa Kak B NATu
(13%) Habnoganucb 40K YCTOMYMBOCTU, PaBHbie UK
npesblwatwme 50% (cm. puc. 2 B Mase 3). HegasHee
nosBfeHNe ycTOoNYMBOM K KapbaneHemam KULIEYHON
MasoyYyKun BbI3bIBAET CEPbe3HYI0 03a60YEHHOCTb: LWECThb
(15%) U3 40 cTpaH/TeppuTOpuint COOOBWMAKN, YTO AO0NSA
yCTOMYMBOCTU cocTaBuna 1% unu Bblwe (CM. puc. 3
B lnaBse 3). YcroiumsocTb K. pneumoniae Kk uecdano-
CNopMHAM 3-ro NoKosieHns 6blia AOCTATOYHO LWIKUPOKO
pacnpocTpaHeHa B EBponeiickom pervode BO3. B 2020r.
NPOLUEHTHbIE NOKa3aTenu Huxe 10% Habnwoganucs B
wecTn (15%) U3 41 CTpaHbl/TePpUTOPUN, NPEfOCTABUB-
Wwei faHHbIe 06 3TOM MUKPOOPraHu3me, B TO BPEMs KakK
18 (44%) (0CO6EHHO PACMONOMKEHHbIE B I0XHOM N BOCTOY-
HOM yacTax PernoHa) coobwunu o Aose ycTonymBOCTM
50% unu Boiwe (CM. puc. 4 B [nase 4).

YCTOMYMBOCTL K KapbaneHemam yauie BCTpevanach y
K. pneumoniae, yem y E. coli. B 2020 r. NpoLeHT ycToM-
YMBOCTN B CeBEPHONM 1 3anajHoi YyacTax EBponenckoro
pervoHa BO3 B uenom 6bin HU3KUM: 16 (39%) u3
41 CTpaHbl/TeppUTOPUN COOBLLUNMN O 0NEe YCTONYUBOCTU
Huxe 1% (cm. puc. 5 B Mnase 3). O AoNAX yCTONYMBOCTH,

7 Bce ynomMmunuHaHua Kocoso B HacToAWweM AOKYymeHTe cnepyer NOHU-
MaTb B KOHTeKkcTe pesontouun 1244 Coseta besonacHoctn OOH
(1999 r.).



paBHbIX UK NpeBblwanWnx 25%, coobwmunm 12 (30%);
MPUITOM B WECTU U3 HUX (15% U3 41 CTPaHbI/TEppUTOpPUY)
[0/IN YCTONYMBOCTM BbIN paBHbl MAW NpeBbiwani 50%.
3Hauumble pasnuyua Habnwoganuco B PernoHe B fonsax
yCTOMUYMBLIX K KapbaneHemam n3onsaToB P. aeruginosa.
B 2020 I. oK yCTORYMBOCTU HUXKE 5% Habnwoaannch
B yeTbipex (10%) M3 41 CTpaHbl/TeppuTOpUN, NpeaocTa-
BUBLUE JaHHble 06 3TOM MUKpPOOpraHu3me, Toraa Kak
wectb (15%) €OOOWMAN O AONAX YCTOMYMBOCTM, paB-
HbIX UMK NpeBbiwakwmx 50% (cm. puc. 6 B Mnase 3). B
2020 I. NPOLEHTHAsA AONA YCTOWYMBLIX K KapbaneHe-
mam u3onatoB Acinetobacter spp. B PervoHe wupoko
BapbupoBanacb: oT meHee 1% B Tpex (8%) n3 38 cTpaH/
TeppuTOpuil, NpesoCTaBMBLINX AaHHbIE 06 3TOM MUKPO-
opraHusme, 1o 50% unu 6Gonee B 21 (55%) U3 HUX,
pacnonoXeHHbIX B OCHOBHOM B HOXHOW U BOCTOYHOM
yactax EBponbl (cM. puc. 7 B [naBe 3). B 2020 T. B feBATH
(23%) ¥3 40 cTpaH/TeppuUTOpUii, NPeAOCTaBUBLLMX AaH-
Hble 0 S. aureus, NPOLEHT YCTOWYMBBLIX K METULUINUHY
130N1ATOB 3mo2o mukpoopaaHusma (MRSA) 6bi1 cambim
HU3KUM (HUke 5%; cm. puc. 8 B Mase 3). Jonn MRSA,
paBHble unu npesblwaowme 25%, GbiAM BbIABNEHbl B
10 (25%) M3 40 cTpaH/Tepputopuii. B PeruoHe Habnio-
panucb 6onbliMe pasnMuus B NPOLEHTHbIX A0nAX
YCTONYMBOCTU K NEHNLUANNHY Y S. pneumoniae He AUKoro
Tuna. B 2020 1. B Tpex (9%) u3 35 cTpaH/Tepputopui,
coOOWMBWMX [aHHble 006 3TOM MUKpOOpPraHusme,
[LONU YCTOWYMBBIX W30NATOB COCTaBnAnM meHee 5%,
Toraa Kak B AeBATU (26%) 6Gbinn oOHapyKeHbl A0nU
YyCTOMYMBOCTU 3ITOr0 NATOr€Ha, PaBHble WAU MpeBbl-
watowmne 25% (cm. puc. 9 B nase 3). YCTONYMBOCTb
E. faecium K BaHKOMMULMHY CYLWeCTBEHHO pa3nuyanach
B CTpaHax/Tepputopusx PernoHa. B 2020 r. o gonsx
yCTONYMBOCTU HUXKE 1% coobwunu cemb (18%) u3 38
CTpaH/TeppuTopuil, NpefoCTaBUBLINX AaHHble 06 3TOM
MUKPOOpPraHnu3me, B T0 Bpems KaK 01U, pPaBHble WUu
npesblwaiwmne 25%, 6ol o6HapymeHbl B 13 (34%),
yeTtbipe M3 KoTopbix (11% M3 38) coobwunu o Aonsax
YCTOMYMBOCTU, PaBHbIX WM NpeBblWaWNUX 50% (CMm.
puc. 10 B [naBe 3).

06cyxaeHune

Pe3ynbraTbl, nonyyeHHbole cetamu CAESAR n EARS-Net,
ACHO MoKa3biBatT, Yto Y[ wupoKo pacnpocTpaHeHa B
EBponeiickom pernoHe BO3. XoTsA oueHKa TOYHbIX mac-
wra6os VMM ocTaercs CAOXKHOW 3ajadyeil BO MHOTUX
cuTyaumsax, Hanmyue onpepeneHHblx nattepHos YN
B KJUHUYECKUX YUYPEXKAEHUAX, OXBAYEHHbIX CETAMMU
anugHaj3opa, 04YeBUAHO. Bbi3biBaeT 03ab0YEHHOCTb
BbICOKWUIA npoueHT yctonymeoctu K. pneumoniae K
uedanocnopmHam 3-ro nokoseHus uM KapbaneHemam,
a TaKXXe 3HauuTeNbHble AONM YCTOMYMBBLIX K Kapbane-
Hemam Acinetobacter spp. B psaae cTpaH/TeppuTopuil.
JTO MOXeT CBUAETEeNbCTBOBATb O pPacnpoOCTpaHeHUu
YCTOMYMBBIX KAOHOB B MEAMLMHCKUX YYpexAeHUAX u
yKasblBaTb Ha Cepbe3Hble OrpaHWYeHWs B BapumaHTax
neyeHMA NaUNEHTOB C UH(DEKLMAMU, BbI3BAHHBIMU 3TUMU
natoreHamu, BO MHOTMX cTpaHax. B To Bpema Kak rpa-
ONeHT npoueHTHbIX gonen Y ¢ 3anaga Ha BOCTOK ABHO
npocmaTpuBaeTca ANs rpamoTpuuaTenbHbiXx GakTepuit

(E. coli, K. pneumoniae, Acinetobacter spp.), OH meHee
BblpaX{eH B OTHOLIEHWUM FPAMMONOKUTENbHbIX BGaKTe-
puii (S. aureus, S. pneumoniae, E. faecium). MoCKONbKY
pacnpocTpaHeHue YCTOMYUBBIX K MPOTUBOMUKPOOHBIM
npenapaTtam 6aKTepuii HEBO3MOKHO CAEPKUBATL B Npe-
Aenax rpaHuy, uau pervoHoB, NoJyYeHHble Pe3ynbTathl
nogyepKMBaT HEOBXOAMMOCTb COrNacoBaHHbIX Aeil-
cTBUii no 6opbb6e ¢ YMIM Bo Bcem EBponeiickom pernoxe
BO3.

Bnuanne nanpemum COVID-19 Ha VYMI cka3sbiBaeTca
no MHOrMM HanpaBneHusm. W3 cTpaH, npepoctaBna-
owmnx gaHHble 06 YMMN B CAESAR, mHorue coobuunu,
4yToO B 2020 I. UCCNEA0BAHO MeHblwe usonatoB E. coli,
yem B npeabiaylwine rogbl. DT0 MOXET ObiTb CBA3aHO
C YMEHblUEHWEM aKTMBHOCTM B Tex obnactax 3apa-
BOOXPaHEHMA, KOTOpble He CBA3aHbl HanNpAMyw C
pearvpoBaHvem Ha naHgemuio COVID-19, BKAOYas
MeHee aKTMBHOE yyacTue B MeponpuATUAX NO HaA30py
3a YMNMN. Kpome TOro, mHorue cTpaHbl U Tepputopun
EBponeiickoro pernoHa BO3 coobwunu, 410 B 2020 T.
MO CPAaBHEHMIO C NpeablAyWwrMKU rogamm 6bino Bbige-
NeHO MeHblle WU30MATOB S. pneumoniae, BO3MOXHO, B
pesynbTaTe CHUXEHUA UMPKYNALMM pecnupaTopHbIX
naToreHoOB B MECTHbIX CO0OLECTBAaX BO BPEMSA U30NALUM
M NpumMeHeHUs mep no 6opbbe c pacnpocTpaHeHuem
KOPOHaBMpYyCa TAXENOro OCTPOro pecnupaTopHOro CUH-
apoma 2 (SARS-CoV-2). C gpyroil CTOpPOHbI, BO MHOTMX
CTPaHax U TepPPUTOPUAX TUNUYHbIE BO3OYAUTENU UHDEK-
LU, CBA3AHHbIX C OKa3aHUEM MeAULUHCKON MomolLyu,
Takue Kak Acinetobacter spp. u E. faecium, B 2020 T.
BbIAENANM Yalle, YeM B NpeablayLme rogbl.

[ocne npuHatua B 2011 r. EBponenckoro cTparerunye-
CKOro NnaHa [eicTBUil No npoGneme ycToinunBOCTU K
aHTUOMOTUKAM (2)  nybanKkaumm B 2015 r. [nobanbHOro
nnaHa pencTeuil no 6opbbe ¢ yCTOMYMBOCTbIO K MPO-
TUBOMUKPOOHBLIM  npenapatam  (2)  6GONbWMWHCTBO
rocynapcte-yneHos Esponerickoro pernoHa BO3 akTu-
BM3WMpPOBaNu cBou ycunusa no 6opebe ¢ YNMN. B 2016 T.
ToNbKO 25 (50%) M3 50 CTpaH/Tepputopuin cooblwunu
0 pa3paboTKe HauuMoHanbHoro nnaHa gevcteuin (HNZA)
no 6opbb6e ¢ VYMIM, Torga Kak No AaHHbIM TMoCnea-
Hero payHaa rno6anbHOro  MOHWTOPWHra  3TOT
nokasatenb yBenuuuncs fo 43 (86%) u3 50 oTBeTUB-
Wux cTpaH/Tepputopuit Pernona (cm. Tabnuuy 6 B
lnaBe 3). MpepcToswas 3agadya COCTOMT B TOM, KakK
obecneynTb MONHOLEHHYID peanusauui ¥ ajeKBaT-
Hoe (uHaHcupoBaHme HIMA. CnoxHOCTb ee peleHUs
CTaHOBUTCA Gonee 04YEeBUAHOI NPU PAacCMOTPEHUMU BO3-
MOXHOCTei anuaHaa3opa B EBponeiickom pernoxHe BO3:
20% CTpaH/TeppuTopuit Mo-nNpexHemy cooblawT o
TOM, YTO OHM NMGO He UMEIT A0CTaTOYHOro NoTeHUana
ans cbopa AaHHbIX 3nuaHaa3opa 3a YMM, nubo cobu-
patoT faHHbie 06 YNNI ToAbKO HAa MECTHOM YPOBHE U He
MCMNOMb3YIOT CTAHAAPTU3UPOBAHHbLIN NOAXOA,.

TOYHO TaK e ycunus no onTummsauunm notpebnaeHus
NpPOTMBOMUKPOGHbIX NpenapaToB B PernoHe ocrawTcs
HepaBHO3Ha4HbIMU. TakK, 14 (48%) cTpaH/TeppuTopui,
npefoCTaBMBLUMX OTYeTbl B EBpONEncKyto ceTb no Haj-
30py 3anoTpebneHnem NnpoTUBOMUKPOOHBIX TpenapaTos
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(ESAC-Net), gocTurnn B Te4eHne nepuosa 2014—2018 IT.
npeanoxenHoro BO3 HauuMoHanbHOro LeneBOro noka-
3atens: 60% OT 0OWero exerogHoro notpe6neHus
aHTMGaKTepuanbHbIX MpenapaTtoB AOMKHbI COCTaBNATb
npenapatbl U3 rpynnbl «40CTyNa» [KaK onpejeneHo B
knaccudukaymoHHom cnucke BO3 «pocTtyn, Habnoge-
Hue, peseps» (AwaRe)® (3)].B T0 e Bpems TONbKO ofHA
cTpaHa (7%), npegoctasnstowas gaHHoie B Cetb BO3 no
notpebsieHnio NPOTMBOMUKPOOHBIX Npenapartos, yype-
XAeHHyto EBponedickum pervoHanbHbiMm 6Giopo BO3,
[OCTUrana 3TOro LeseBoro nokasartens B KaXabli roj
13 3TUX NATKU NieT.

MocneacTBuA Ansa o6LieCTBEHHOTO
3paBoOXpaHeHus

VNN npeactasnser co6o0il HaABUrawWyCa yrposy
340pPOBbI0  MWINMOHOB JlO4e BO BCEM  Mupe.
Nangemua COVID-19 BbiABMNa cnabble MmecTa B
HaUMOHaNbHbIX CMCTEMax 3JpaBOOXPAaHEHNA U B3auMo-
3aBUCUMOCTb CTPaH U KOHTUHEHTOB. HenpepbiBHOCTb
ycunuii no 6opbbe ¢ YN 6bina cepbesHo 3aTpygHeHa
n3-3a nepenpoduanpoBaHnAa CrneuuanucToB 34paBo-
oXpaHeHusa ANA noapepxku mep B otBeT Ha COVID-19
BO BCem EBponerickom pernoxe, a nocneacTsua naHpe-
MUU Ans nojeidr u o6LIeCTBEHHOrO 3/paBOOXpaHeHus
BCE elle HYXAalTcA BO BCECTOPOHHEN OueHKe. 3TOT
KPWU3nUC ABNAETCA TPO3HbIM HaNnOMUHAHWEM O TOM, 4YTO
NpaBUTENbCTBAM/BNACTHBIM CTPYKTYpPaM KaK HUKOTAA
npexae noTpebylTCA CKOOPAUHMPOBaHHbIE LeiCTBUA
U COTPYAHWYECTBO [N NPOTMBOAEACTBUA Oyaywmm
yrposam 340poBblo. HecmoTpsa Ha rnobanbHblii npu-
3bIB K eICTBMAM, KOTOPbIA NOAYYUA HOBbIA UMNYNBLC C
npunatuem IMA-YMM B 2015 r. (2), EBponeiickoro nnaHa
aencTeuit «EaNHOe 340poBbe» B 2017 I. (4) v nocneay-
011X 0653aTeNbCTB rOCyAapCTB-4eHOB Mo pa3paboTke
HMJ, HeKoTopble CTPaHbl/TEPPUTOPUN TONLKO HAYUHAIOT
COCTaBMATL AOPOXHYIO KapTy peanusaumu 3ddekTus-
HbIX Mep no G6opbbe ¢ Y. Mo-npexHemy oTcyTCTBYET
NPUBEPIKEHHOCTb HA BbICOKOM YPOBHE, @ BaXHble Npo-
rpammbl U MeponpuAaTUA No npodunakTuke HdeEKLni
U nHdekunoHHomy KoHTponto (MUUK), pauroHanbHoMy
MCNONb30BaHWUID NPOTUBOMUKPOOHBIX NpenapaToB U
3NMAHAA30pPY BCe TaKXe UCNbITbIBAIOT HEXBATKY pecyp-
coB. B 3TOM foKnage noayepKuBaeTcs, 4TO, HECMOTPA
Ha Ba)XHble JOCTUXEHWUA, MO-NPEeXHEMY COXPaHATCA
pa3nuyuna B pacnpoctpaHeHHocTu YMI B EBponeiickom
pernoHe BO3; TakXe B Hem pacKpbiBawTCA Hewuc-
nosib30BaHHble BO3MOXHOCTWM npoTtuBogericTeua Y.
Heo6X0oAMMbl cepbe3Hble ycUAUA W WHBECTULUU [NA
NOBbIWEHNA CONOCTABUMOCTU, KONMYECTBA U KayecTsa
faHHbIX 3nuaHaa3opa 3a Y.

CrpaHbl EC/E33

Pe3ynbraThl, 0THOCAWMeca K ctpaHam EC n E33, koTo-
pble paccmaTpuBalOTCsA B 3TOM JOKNaAe, OCHOBAHbI Ha
NaHHbIX 06 YIIM MHBA3UBHbLIX WU30MATOB, COOO6LEHHbIX
B EARS-Net 29 ctpaHamu EC/E33 B 2021 I. (AaHHble
OTHOCATCA K 2020 T.) @ TaKXe Ha pe3ynbratax aHanusa
TEHAEHUMA WU3MEHEeHUs [aHHblX, NpefoCTaBNEHHbIX
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CTpaHamu-y4acTHULAMM 33 nepuos 2016-2020 IT.
llocnegHve gaHHbie NO cTpaHam MOXHO HanTu B Atnace
anuaHag30pa 3a uHheKunoHHbIMu 6onesHamu ECDC (5).

Anuaemuonorusa

B 2020 r. B cTpaHax EC/EJ3 obuee KonuyecTso 3ape-
rMCTPUPOBAHHBIX COOBLEHNA 06 M30/1ATax BCeX BMAOB
6aKTepuil, Kpome S. pneumoniae, yBeNNYNIOCH MO CPaB-
HeHMI0 ¢ 2019 . MoA06HbINA POCT He Bceraa Habnoaancs
Ha CTPaHOBOM ypoBHe. B nepuoa mexay 2019 v 2020 T.
OTMEYEHO 3HauyMTeNbHOE CHUMXKEeHue oblero uyucna
M301ATOB S. pneumoniae; npu 3ToM noAobHOe 3Hauu-
TeNibHOe COKpalleHue GbiNo 3aperucTpUpPoBaHO BO BCEX
CTpaHax, Kpome OAHON.

Cutyauma c¢ YMMN B 2020 r., O KOTOPOW CTpaHbl
EC/E33 coobwunu B EARS-Net, cunbHO BapbupoBanach
B 3aBMCMMOCTU OT BUAA 6GaKTepuit, rpynnbl NMPOTMBO-
MUKPOGHbLIX npenapaTtoB U reorpaduyeckoro permoxa
(cm. Tabauuy 7a, puc. 1-10 U npodunu, oTHoCALWMECH
K CTpaHe UNW TeppuTopuM, B rnaBax 3 u 4). B uenom
no EC/E33 (paHHble CoeauHeHHoro KoponeecTBa He
BK/IIOYEHbI) B 2016-2020 IT. ANA OONbWWHCTBA KOM-
6uHaumnii 6GaxkTepuanbHble BUAbI—MPOTUBOMUKPOGHbIE
npenapaTtbl, pacCMaTpUBaeMbIX B 3TOM AOKNaze, BbIsiB-
neHa nn60 BbipaXkeHHas TEHAEHUUA K CHUXEHMIO, 1160
OTCYTCTBUE 3HAYNMOW TEHAEHLUNN K U3SMEHEHUIO CpefiHe-
B3BEWEHHON MO YMCAEHHOCTU HaCeNeHUs NPOLEHTHOW
nonu YMIM. WcknioyeHnem ABNAKTCA NPOLEHTHbIE 40NN
yCTOYUBOCTYU K KapbaneHemamy E. colin K. pneumoniae
N YyCTOWYMBOCTW K BaHKOMUUMHY y E. faecium, nokasa-
TeNN KOTOPbIX B 3TOT N€PUOJ 3HAYUTENbHO YBENNYNINCH
(cm. Tabnuyy 7b B Masge 3).

B 2020 r. 6onee nonoBuHbl ulonAToB E. coli u Gonee
TpeTu nsonatoB K. pneumoniae, coobLLeHNA 0 KOTOPbIX
noctynunu B EARS-Net, 6bin1 ycTONYMBBI MO KpaiiHen
Mepe K OAHOW rpynne npoTMBOMUKPOOHbIX MpenapaTos,
MCnonb3yembiX NMpuU 3NMAHAA30PE, @ KOMOMHMPOBAHHAA
YyCTOAYMBOCTb K HECKONbKMM rpynnam npoTUBOMMU-
KpoO6HbIX nMpenapaToB 6bina yacTbim sBaeHuem. Cpeau
rpynn nNpoTMBOMUKPOOGHBIX NpenapaTos, YCTONYMBOCTb
K KOTOpbIM OTCNeXwuBanacb y 060X BUAOB, MPOLEHT
YNM o6bluHO 6bin Bbiwe y K. pneumoniae, 4yem y E. coli.
YCTOMYMBOCTb K KapbaneHemam oCTaBanacb PefKoOCTbIO
y E. coli, HO no4tu yetBepTb cTpaH EC/E33 coobwmna,
4yTo pgons ycronymsocTu K. pneumoniae k kapbaneHe-
Mam npeBbliwaeT 10%. YcTonuymeocTb P. aeruginosa w
Acinetobacter spp. K KapbaneHemam Takxe 6bina 06bIY-
HbIM SIBJIEHWEM, U MPOLEHTHas 40N YCTONYMBOCTU Bbina
Bblwe, yem y K. pneumoniae. ina 60NbWMNHCTBA rpamo-
TpuuaTtenbHbiXx GakTepui, NOANENalWUX 3NUAHAA30pY,
MU3MEHEHUS CpefHEeB3BELUIEHHO N0 YMCIEHHOCTU Hace-
neHus npoueHTHoi aonu YNNI B ctpaHax EC/E33 (aaHHble
CoepumHeHHOro KoponeBcTBa He BKIOYEHbI) B NEPUOA C

8 AWaRe knaccumumpyet aHTUOMOTUKM HA TPW TPYNNbl paynuoHanb-
HOro wucnonb3osavusa (goctyn, HabGniogeHue W peseps), 4TOGbI
NOAYEPKHYTb BaXHOCTb X ONTUMANbHOrO UCNONb30BAHUA W NOTEH-
umnan ana caepxusanus YNM.



2016 M0 2020 T. 6bIIN BbIPAXEHbl YMEPEHHO 1, KaK C006-
wanocb paHee, nokasatenu YIIN octaBanncb BbICOKUMU.

Y S. aureus B 2016-2020 IT. ObII0 3apPerucTpUpoOBaHoO
CHMXXEHMEe NpOoUeHTHOW pJonu wusonatoB MRSA (cm.
Tabnuyy 7b B Mase 3). Tem He mMeHee yCTOWYMBbIE K
MEeTULUNANHY CTaUIOKOKKM MO-MPEXHEMY OCTalTCA
BaXHbIM Ana EC/ED3 naToreHom; npu 3TOM B HECKOJIb-
KUX CcTpaHax ypoBHM MRSA ocTalTca BbICOKUMU W
pacnpocTpaHeHa co4YeTaHHas YCTOWYMBOCTb K APYrUM
rpynnam npoTMBOMUKPOOHbIX npenapatoB. Kpome
TOro, B TeyeHune 2016—2020 IT. Habnwganacb TeHaeH-
LUMA K CHWXEHUIO AONN YCTOWYMBOCTM K Makponuaam y
S. pneumoniae.

OpHUM 13 cobbITUiA, BbI3biBalOWMX 0cObylD 03a-
60YeHHOCTb, CTafa TEHAEHUUA K  yBeJIUYeHUH
CpeAHeB3BELEHHO No YNCaeHHOCTH HaceneHus EC/E33
(naHHble CoeauHeHHoro KoponeBcTBa He BKIOYEHbI)
NPOLEHTHON A0NN YCTONYMUBBIX K BAHKOMULWUHY M30NA-
ToB E. faecium, koTopas Bbipocna ¢ 11,6% B 2016 T. 0
16,8% B 2020 T.

CornacHo cooGLWeHNsM 13 pasHbIX CTPaH, NPOLEHTHbIe
aonu YMM pns HeKoTopbix KOMOGMHAUMA 6GaKTepuanb-
Hble BUAbI-TPYNMbl MPOTUBOMUKPOOHLIX MpenapaTos
LWIMPOKO BapbUpYOTCA, C ABHO Bblpa)eHHbIM rpaju-
€HTOM C CeBepa Ha lor 1 ¢ 3anaja Ha BOCTOK. B uenom,
camblil HU3KMIN npoueHT YMM 6bin 3aperucTpupoBaH B
cTpaHax CeBepHoii EBponbl, a camblii BbICOKWIA — B CTpa-
HaX I0XHOW 1N BOCTOYHON YyacTein PernoHa. He BbiasBneHo
YyeTKoro reorpauyeckoro pacnpeaeneHus ycTonymBbIx
K BaHKOMULMHY n3onatoB E. faecium.

06cykaeHue

B mapte 2020 r. BO3 oxapaktepuszoana COVID-19 Kak
HoByl0 naHaemuio (6). SARS-CoV-2 npeactan nepej
MWUPOM KaK HOBbI, pacnpocTpaHalowmica rnobanbHo
MHDEKLUMOHHBIA areHT, KOTOPbIA MOBAUAN Ha obuie-
CTBEHHOE 3[0pOBbE MO BCEei MNaHeTe, XOTA BaKLMHbI
6b11M pa3paboTaHbl U pa3peLieHbl K UCNONb30BaHUIO K
KOHLY 2020 T. (7). B 2021 I., HeCMOTPA Ha NaHAemuio,
Bce cTpaHbl EC/E33, perynsapHo npegocTaBastolme cee-
neHuns 06 YMM, coobwmnu gaHHblie 3a 2020 T.

C TeyeHnem BpemeHu naHaemua COVID-19 n cBA3aHHbIe
C Heill Mmepbl 06LECTBEHHOTO 3APaBOOXPAHEHNUsA MOTK
no-pasHoOMy W B pa3HoOi Mepe BANATb Ha OTYETHOCTb U
pe3ynbTaThl aHanm3a gaHHbix 06 YN 2020 r. Hanpumep,
MOTIN U3MEHATbCSA CXeMbI TOCAUTANU3aumm (8), HasHave-
HUSA NPOTUBOMUKPOOGHBIX NpenapaTtoB (8), BO3MOKHOCTH
nabopaToOpHOi OTYETHOCTM UM NPOBESEHUS Meponpus-
TUi 06LWeCTBEHHOrO 3apaBooxpaHeHus (8). U3meHeHus
B MeponpuaTMAX o06LecTBeHHOro 3/4paBoOXpaHeHus
MOTYT, B YaCTHOCTU, 0OBACHUTL YMEHbIUEHUE B 2020 T.
KONMYeCcTBa M301ATOB S. pneumoniae, 0 KOTOPbIX CO06-
wunu ctpanbl EC/EJ3.

B exerogHom fJoknage o006 3NUAEMUONOrUYECKOM
cuTyauum 3a 2019 T. (9) B GONbLIKHCTBE C/IyYaeB ye
OblIM OTMeYeHbl TEHAEHUUU K cHuxeHuto YMM B cTpa-
Hax EC/E33 (paHHble CoeamHeHHoro KoponeecTBa He

BK/IIOYEHbI) 3@ NEepuoA 2016-2020 IT. AJiA HECKO/b-
KUX KOMOWHauuii  GaxkTepuanbHble  BUAbI-TPYNMbl
NPOTMBOMMUKPOGHbLIX MpenapaToB, NOANEXALMUX 3NUA-
Haa3opy B EARS-Net. B nepuopg 2016-2020 rr. (aaHHble
CoeanHeHHoro KoponeBcTBa He BKOYEHbl) Habnoaa-
NINCb TEHAEHUMU K 3HAYUTENIbHOMY MOBbIWEHUIO Josieit
ycToinumsoctu E. coli u K. pneumoniae k kapbaneHemam
n E. faecium K BaHKOMULMHY, CXOLHbIE C OMUCAHHbIMU
paHee TeHAEHUMAMU 2015-2019 T[T., KOrAa [AaHHble
CoeaunHeHHoro KoponeecTea Obln BKAOYEHDI (9).

Cetb ESAC-Net coobuiuna, 4to B 2020 r. B EC/E33
Habnwaanoch 3HauyWTeNnbHOe COKpalleHue noTpebne-
HUA aHTUOMOTUKOB HaceneHuem (10). ConyTCTBYIOLWMX
3HAUYUTENbHbIX W3MEHEeHW npoueHTHbIXx Aaonen YN
Ha ypoBHe EC/E33 B cetn EARS-Net He oGHapyeHo.
Yto Kacaetcsa E. coli, To B 2020 r. B EC/E33 BbiABNEHO
6onee BbIpa)KeHHOE CHUXEHWE TMPOLEHTHbIX AoNei
YyCTOMYMBOCTM 3TOTO NAToreHa K aMUHOMNEHULUNAUHAM
1 uecanocnopmHam 3-ro NOKONEHUs, YeM eXerogHo B
nepuoa 2016-2019 rr. Ana psaga APYrux KOMOGUHAUMi
GaKTepuanbHble BUAbI—TPYNMNbl  NPOTUBOMUKPOOHBIX
npenapaTtoB Habitoganoch 3HauyMTeNbHOE yBennyeHue
npoueHTHbIX gonei YMNMN B cTpaHax EC/E33 B nepuop
MeXJy 2019 W 2020 ., XOTA B Te4yeHue 2016-2020 IT.
(naHHble CoeauHeHHoro KoponeBcTBa He BKIOYEHbI)
6blNa 0OTMeYeHa TOIbKO TEHAEHUWA K YBENUYEHUIO JONEN
yCTOMYMBOCTU K KapbaneHemam y K. pneumoniae.

CnepyeT yuynTbiBaTb OrpaHnyeHun, CBA3aHHble C Kaye-
cTBOM AaHHbIx no YIIN n nHTepnpeTnpoBaTh NPOLEHTHbIE
gonu YMM ¢ OCTOPOXHOCTbIO (CM. NpuioKeHue 3).
Hanpumep, Kak Ha CTaHOBOM YpOBHe, TaK 4 Ha YpoOBHe
EC/E33, co BpemeHeM NPOUCXOAUIU U3MEHEHUA B MeXa-
HU3Max coobuieHna fgaHHbix B EARS-Net. 3to morno
MOBNMATb Ha Pe3ynbTaThl, M 3TOT PaKT cnesyeTyunTbiBaTh
npu wuHTepnpeTauun TeHpeHuuin. Hanpumep, npertep-
nen M3MeHeHWA aHanu3 ycTonymeoctu P. aeruginosa K
aMUHOMIMKO3MAAM: paHblie B aHanu3 Obln BKAOYEHbI
HETUNIMULMH, TEHTAMULUH 1 TOOPaMULNH, @ C 2020 T. —
TONbKO TOOpPamMuLUH. ITO 3aTpyaHAET MHTeprnpeTauuto
CHUXEHWUA MPOLEHTHOW AOAN YCTONYNBOCTU K aMUHOT K-
Ko3uzam, Habnogaemoro B 2020 I. Ipyrumu npumepamm
ABNAIOTCA U3MEHEHUA B HALMOHaNbHbIX CUCTEMAX 3NNJ-
Haj30pa, KOTopble MOTYT MOBAUATL Ha MHTEpNpeTaLunio
npoueHTHbIX Aonen YMI B pasHble nepuofbl BpemeHu
(cm. npodwmnu pnsa cTpaH u TeppuTopuu B [naBe 4),
a TaKXe orpaHuyeHus, CBA3aHHble C NepexofoM Ha
MCNONb30BaHMe NOTPAHNYHbIX 3HAYEHUIN U METOA0NOTUN
EUCAST (EBponeicKkuit KOMUTET N0 TECTUPOBAHUIO YyB-
CTBUTENIBHOCTM K MPOTMBOMUKPOGHBLIM Mnpenaparam),
HauMHAA C JaHHbIX, CO6paHHbIX 3a 2019 r. OgHako B
[ONITOCPOYHOW MepcrneKTVBe OrpaHMyeHus, CBA3aHHbIe
C MCNOMb30BaHNEM MOTPAHUYHbIX 3HAYEHUA N MeToA0-
norunm EUCAST poskHbl cnoco6CTBOBATL YAyYLWEHUIO
KayecTBa ¥ CONOCTAaBUMOCTYU AAHHbIX.

B uenom B EC/E33 npoueHTHble gonu YMNM gnsa noane-
Kawmx 3NMAHAA30pY KombuHauuin 6akTepuanbHble
BUAbI—TPYNMbl NPOTUBOMUKPOGHbBIX npenapaTos
NPoAONIKaAT 0CTaBaTbCA BbICOKMMM, U B 2020 T. 3Ha-
uynTenbHas BapuabenbHOCTb NpoueHTHbIX goneir YN
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B cTpaHax EC/E33 coxpaHunacb. ITO yKasblBaeT Ha
BO3MOXHOCTU ANA 3HayumTenbHoro cHuxeHusa VYMIM 3a
cyet mep no ynyyweHuto MANK n BmewarenbcTs no
pauvoHaNbHOMY WCNONb30BAHMIO MPOTUBOMUKPOOHBIX
npenapaTos.

YTo KacaeTca MeAULUHCKUX YYPeXAeHUN, TO pe3ynbTathl
nposeaeHHoro ECDC 0OfHOMOMEHTHOr0 UcCCief0BaHUA
pacnpocTpaHeHHOCTU WHGbEKUNUA, CBA3AHHbIX C OKa-
3aHMeM MeAWLUHCKOW MOMOWMU, U UCNONb30BaHUSA
NPOTMBOMUKPOGHbIX NPenapaToB B eBPONENCcKMX 60/b-
HULAX HEOT/NIOKHOM MOMOLWM MOKas3anu, YTo yYactoTa
c/lyyaeB, ANsA NedYeHUs KOTOPbIX NaLMeHTbl nosydanu
aHTUOUOTUKU, MONOXKUTENbHO Koppenuposana ¢ YN u,
HaobopoT, 6onee aKTUBHOE BHEAPEHME MEPONPUATUI NO
pauvMoHanbHOMY UCNONb30BAHMIO aHTUOMOTUKOB U yBe-
nuyenune pecypcos ana MNNK accounnposanucs ¢ 6onee
HU3KUM npoueHTom YMMN (11). B gpyrom nccneaosaHum
6b110 MOKa3aHo, YTO CpeAn MeAULUHCKUX PaboTHUKOB
B cTpaHax EC/E33 ypoBeHb 3HaHWUi 1 npeanonaraemMbix
3HaHM 06 aHTMOMOTMKAX, MPUMEHEHUU aHTUBUOTHU-
KOB M YCTOMYMBOCTM K aHTUOMOTUKAM Obli BbICOKUM,
HO Mpu 3TOM Oblin BbisiBNEHbl 06nacTu, Tpebyowme
nposeaeHus o6pa3oBaTeNbHbIX MeponpuaTuin  (12).
OcmoTpuUTeNbHOE  MCMONb30BaHUEe NPOTUBOMUKPOG-
HbIX NpenapaToB U Bbicokue cTaHAapTbl MUK Bo Bcex
CeKTOpax 3paBOOXPaHEHUA OCTAIOTCA KNOYEBbIMU 3/e-
MeHTamu 3 eKTUBHbIX Mep pearnpoBaHus Ha YN, un
3T uMCCNefoBaHWsA NO3BONAT 0603HauYMTh ob6nactu,
Tpebytowme ynyyweHns B MEAULMHCKUX YYPeXAeHUAX
cTpaH EC/E33.

B npoBejeHHOM HeAaBHO MCC/ef0BaHUKU noTpebneHuns
aHTUOUOTUKOB HacefNeHuem B Mnepuoj 2014-2018 IT.,
coobuanocb 0 CTAaTUCTUYECKM 3HAYUMbIX TeHAEH-
UMAX K CHUXEeHUIO nMoTpebNeHns B LEeNOM B HEKOTOPbIX
cTpaHax EC/E33 (13). LonrocpoyHoe BausHue Ha YMI
3HAYMTENbHOTO CHMKEeHUs noTpebneHns aHTUbMOTU-
KOB HaceneHuem, HabnoAaBLIErocs MNOYTM BO BCeX
cTpaHax EC/E33 B 2020 r. (10), ewe npeacTouT Npo-
cnegntb. OCHOBHbIMM (aKTOpamMyu BO3HUKHOBEHUSA
n pacnpoctpaHenus YIMIN aABnalTcA ncnonb3oBaHue
NPOTUBOMUKPOOHbLIX NpenapaToB M nepejavya YyCToii-
YMBLIX K 3TUM Npenapatam MWUKPOOPraHW3MOB MEXAY
NOABMU, MEXAY KUBOTHBIMU, @ TaKKE MEXAY NAbMU,
XUBOTHBIMU W OKpYKawuien cpenon. Mcnonb3oBaHue
NPOTUBOMUKPOOHbIX MPenapaToB OKa3blBaeT 3KONOMU-
YyecKkoe AaBNieHNe Ha MUKPOOPraHM3Mbl U cnocobCcTByeT
NnosiBNEHUI0 M 0TOOPY YCTOWYMBBLIX WTAMMOB, a He3-
dpdekTuBHaa npaktuka MUUK BepeT K panbHeiiwemy
pacnpocTpaHeHUio YCTOMYMBBLIX K MPOTUBOMUKPOO-
HbIM npenapatam MUKPOOPraHW3MoB. B c¢BA3M ¢ 3Tum
EBponeiickas Komuccus ony6iMKoBana COOTBETCTBYIO-
wue pykosoasawme npuHumMnbl EC ¢ pekomeHaauusamm
N0 Pa3symMHOMY WCMONb30BAHUIO MPOTUBOMUKPOGHbBIX
npenapaToB (14). bonee Toro, B npotusogeicTeuu YN
He cleAyeT ynyckaTb M3 BUAY BaXXHOCTb mpodunak-
TUKW UHGEKuUin B obliecTBe B LLENOM MOCPEACTBOM,
Hanpumep, cobnofeHNs HaAnexallen rurueHbl pyK u
npoBeAeHNA BaKUUHALUN.

Bopbba ¢ VYMM TpebyeT cOrnacoBaHHbIX YCUAWUA Ha
CTPAaHOBOM ypOBHE UM TECHOro MeX/yHapoAHOro

XX

coTpyaHuyectea. B 2017 r. EBponeiickaa Komuccua
npuHana EBponenckuit nnaH pencteuit no 6Gopbbe c
YMN «EguHoe 3a0poBbex», 4ToObI noagepxath EC u ero
rocyAapcTBa-yneHbl B peannsauum WMHHOBALMOHHbIX,
3 PeKTUBHbIX M YCTOWYMBLIX OTBETHbIX MEP B OTHO-
weHumn YNN (4). bonbwuHcteo ctpad EC/E33 B onpoce
2017 I. COOOWMAM, YTO peanu3oBanu WUAU UHULUUPO-
Banu [AeWCcTBUA NO YCTAHOBMEHUIO Leneid M 3ajay c
Uefblo COKpalleHMs WCNOMb30BaHUA aHTUOUOTUKOB
y nogen, yacto nytem paspabotku HIMJ no 6opbbe ¢
YMM. OgHaKo NUWb HEMHOTWE U3 HUX ONY6NIMKOBANU 3TU
LeneBble NOKasaTtenn B 2017 I. (15) 1 ONpeAeNnuIn KoH-
KpeTHble UCTOYHUKN DMHAHCUPOBAHWUA ANA peanusauumn
ceoux HMJ (21). Mo cOCTOAHMIO HA 2020 T. 25 U3 29 CTpaH
EC/E33 coobwmnu o Hanuuum HMNJ no 6opbbe ¢ VMM, a
elle TpU CTPaHbl HAXOAWNUCHL B Mpouecce pa3paboTku
HMA (cm. Tabnuuy 6 B MnaBe 3).

NocnepcTeus ans o6uiecTBeHHOro
34paBoOXpaHeHUs

Moctynuewue B EARS-Net coobuieHns 0 BbiABNAEHUU B
2020 . BblICOKUX ypoBHen Y[ ANnA HECKONbKUX Bax-
HbIX KOMOGWHauuii  GaKTepuanbHble  BUAbI-TPYNMbI
NPOTMBOMMUKPOGHbIX NpenapaToB nokasbiBatoT, 4To YN
0CTaeTcs 3HauyuTenbHol npobnemoit B ctpaHax EC/E33.
M HecomHeHHo, YN npeactaBnser coboil cepbesHyio
yrposy Ans 340p0oBbs Hacenewus kak B EC/EI3 (g),
Tak 1 BO BCcem mupe (2). OueHKM, 0CHOBAHHbIE Ha AaH-
Hbix EARS-Net, noka3bIBalT, YTO €XeErogHo B CTpaHax
EC/E33 peructpupyetcs 6onee 670 000 cnyyaeB
UHdEeKUNii, BbI3BAHHbIX GAKTEPUAMM, YCTONUYMBBLIMU K
aHTMBMOTMKAM, U Y4TO OKOJIO 33 000 YeNoBEK yMUpatoT
0T 3TuX uHeKuni (16). CooTBeTCTBYIOWME 3aTPAThl ANA
cucTem 3apaBooxpaHeHus cTpaH EC/E33 oueHumBatoTca
NPUMEpPHO B 1,1 MAIpJ eBpo (11).

[JenctBns  0OWECTBEHHOr0  34paBOOXPAHEHUs Mo
6opbbe c YIMM ocTawTcs HeAOCTAaTOYHO 3hdeKTUB-
HbIMU, HECMOTPA Ha BO3POCLIYI OCBEAOM/IEHHOCTb 06
YNM kak 06 yrpo3e o6uWecTBEHHOMY 3,0pPOBbO U HaNU-
YyMe HayyHo-060CHOBAHHLIX pekomeHaauuin no MUUK,
pauMoHanbHOMY WCMONb30BAHUIO NPOTUBOMUKPOOHbIX
npenapaToB 1 CO3AaHNI0 HE06X0AMMOr0 NOTEHLMANA AR
MUKpobuonornyeckux mccnepoBaHuii. 03aboyeHHOCTb
npobnemon YMNM 6yper pacTtu, ecnu NpaBUTENbCTBA
6onee pewunTenbHO He oTpearupywT Ha yrposy YIII.
CpoyHO Heo6XOoAMMblI AanbHeilne WHBECTUUUN B
MeponpuaTMA 06LWEeCTBEHHOTO 34paBOOXPaHEHUs Mo
6opbbe ¢ VYMIMN. ITO OKayeT 3HAYUTeNbHOE MOJOXMU-
TeNbHOe BAUSHME Ha 3[0pPOBbe HaceneHus u byayuue
pacxofbl Ha 34paBooxpaHeHue B EC/ED3. CornacHo
nojgcyeram, NOoTeHUManbHO MUCNONb30BaHME KOMMJIEKC-
HOro NaxKeta BMellaTeNbCcTB, BKAKOYAOLWEro nporpammsl
pauMoHanbLHOTrO0 MCMNONb30BaHWA aHTUOWOTUKOB, YCW-
NEeHHble TUTMeHUYEeCKUue MeponpuATUA, KamnaHuu B
CMW v npumeHeHue BbICTPbIX JUATHOCTUYECKMX TECTOB,
MOXeT NpejoTBpPaTUThL B cTpaHax EC/E33 okono 27 000
cmepTen exerofHo. [lomMmo cnaceHua Xu3Hel, TaKon
naket ycnyr o6uecTBEHHOro 34paBOOXPaHeHNs MOXeET
oKynuTtbcs B EC/E33 Bcero 3a 04MH oA v N03BOIUT CIKO-
HOMUTb OKOJO 1,4 MNPJ eBpOo B roj (11).



bubnuorpadusa’®

1.

EBpONENCKUA CTpaTernyecknini nnaH [encTBuin no npobneme
ycTOMYMBOCTM K  aHTUGuMoTukam. KonewrareH: Esponeiickoe
pernoHanbHoe 6topo BO3; 2011 (EUR/RC61/14: https://apps.who.int/
iris/handle/10665/335844).

fMo6anbHbil nnaH AedcTBuin no Gopbbe ¢ YCTOMYMBOCTBIO K
npoTMBOMMUKPOGHbLIM npenapatam. YXeHeBa: BcemupHas opraHu-
3auma 3ppasooxpaHenus; 2016 (https://apps.who.int/iris/handle/
10665/254884).

2019 WHO AWaRe classification database for antibiotics for evalua-
tion and monitoring of use. Geneva: World Health Organization; 2019
(https://www.who.int/publications/i/item/WHOEMPIAU2019.11).

A European one health action plan against antimicrobial resistance
(AMR). Brussels: European Commission; 2017 (https://ec.europa.eu/
health/sites/health/files/antimicrobial_resistance/docs/amr_2017_
action-plan.pdf).

Surveillance atlas of infectious diseases. In: European Centre for
Disease Prevention and Control [website]. Stockholm: European
Centre for Disease Prevention and Control; 2021 (https://www.ecdc.
europa.eu/en/surveillance-atlas-infectious-diseases).
BcTynutenbHoe cnoBo [eHepanbHOro AMPEKTopa Ha npecc 6pudutre
no COVID-19, 11 mapTa 2020 T. In: World Health Organization [Be6-
cait]. JKeHeBa: BcemupHas opraHusaums 34paBoOXpaHEHMA;
2020 (https://www.who.int/ru/director-general/speeches/detail/
who-director-general-s-opening-remarks-at-the-media-briefing-on-
covid-19---11-march-2020).

EMA recommends first COVID-19 vaccine for authorisation in the EU.
In: European Medicines Agency [website]. Amsterdam: European
Medicines Agency; 2020 (https://www.ema.europa.eu/en/news/
ema-recommends-first-covid-19-vaccine-authorisation-eu).

Monnet DL, Harbarth S. Will coronavirus disease (COVID-19)
have an impact on antimicrobial resistance? Euro Surveill.
2020;25(45):pii=2001886.  https://www.eurosurveillance.org/con-
tent/10.2807/1560-7917.ES.2020.25.45.2001886.

Antimicrobial resistance in the EU/EEA (EARS-Net). Annual epide-
miological report 2019. Stockholm: European Centre for Disease

10.

11.

12.

13.

14.

15.

16.

9

Prevention and Control; 2020 (https://www.ecdc.europa.eu/en/
publications-data/surveillance-antimicrobial-resistance-europe-
2019).

Antimicrobial consumption. Annual epidemiological report for 2020.
Stockholm: European Centre for Disease Prevention and Control; in
press.

Organisation for Economic Co-operation and Development, European
Centre for Disease Prevention and Control. Antimicrobial resistance.
Tackling the burden in the European Union. Briefing note for EU/
EEA countries. Paris: Organisation for Economic Co-operation and
Development; 2019 (https://www.oecd.org/health/health-systems/
AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.
pdf).

Ashiru-Oredope D, Hopkins S, Vasandani S, Umoh E, Oloyede O,
Nilsson A et al. Healthcare workers’ knowledge, attitudes and
behaviours with respect to antibiotics, antibiotic use and antibi-
otic resistance across 30 EU/EEA countries in 2019. Euro Surveill.
2021;26(12):pii=1900633.  https://www.eurosurveillance.org/con-
tent/10.2807/1560-7917.ES.2021.26.12.1900633.

RobertsonJ, Vlahovié¢-PalcevskiV, lwamoto K, Hogberg LD, Godman B,
Monnet DL et al. Variations in the consumption of antimicrobial medi-
cines in the European Region, 2014-2018: findings and implications
from ESAC-Net and WHO Europe. Front Pharmacol.2021;12:639207.
European Commission notice — EU guidelines for the prudent use of
antimicrobials in human health (2017/C 212/01). Brussels: European
Commission; 2017 (https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:52017XCo701(01)&from=ET).

D’Atri F, Arthur ], Blix HS, Hicks LA, Plachouras D, Monnet DL et
al. Targets for the reduction of antibiotic use in humans in the
Transatlantic Taskforce on Antimicrobial Resistance (TATFAR) part-
ner countries. Euro Surveill. 2019;24(28):pii=1800339. https://doi.
0rg/10.2807/1560-7917.E5.2019.24.28.1800339.

Cassini A, Hogberg LD, Plachouras D, Quattrocchi A, Hoxha A,
Simonsen GS et al. Attributable deaths and disability-adjusted
life-years caused by infections with antibiotic-resistant bacteria in
the EU and the European Economic Area in 2015: a population-level
modelling analysis. Lancet Infect Dis. 2019;19(1):56-66. https://doi.
0rg/10.1016/51473-3099(18)30605-4.

Bce ccbinku NpMBOAATCA NO COCTOAHUIO HA 10 AHBAPA 2022 T.

xxi


https://apps.who.int/iris/handle/10665/335844
https://apps.who.int/iris/handle/10665/335844
https://apps.who.int/iris/handle/10665/254884
https://apps.who.int/iris/handle/10665/254884
https://www.who.int/publications/i/item/WHOEMPIAU2019.11
https://ec.europa.eu/health/sites/health/files/antimicrobial_resistance/docs/amr_2017_action-plan.pdf
https://ec.europa.eu/health/sites/health/files/antimicrobial_resistance/docs/amr_2017_action-plan.pdf
https://ec.europa.eu/health/sites/health/files/antimicrobial_resistance/docs/amr_2017_action-plan.pdf
https://www.ecdc.europa.eu/en/surveillance-atlas-infectious-diseases
https://www.ecdc.europa.eu/en/surveillance-atlas-infectious-diseases
https://www.who.int/ru/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/ru/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/ru/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.ema.europa.eu/en/news/ema-recommends-first-covid-19-vaccine-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-first-covid-19-vaccine-authorisation-eu
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.45.2001886
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.45.2001886
https://www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-resistance-europe-2019
https://www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-resistance-europe-2019
https://www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-resistance-europe-2019
https://www.oecd.org/health/health-systems/AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.pdf
https://www.oecd.org/health/health-systems/AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.pdf
https://www.oecd.org/health/health-systems/AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.pdf
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.12.1900633
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.12.1900633
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52017XC0701(01)&from=ET
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52017XC0701(01)&from=ET
https://doi.org/10.2807/1560-7917.ES.2019.24.28.1800339
https://doi.org/10.2807/1560-7917.ES.2019.24.28.1800339
https://doi.org/10.1016/S1473-3099(18)30605-4
https://doi.org/10.1016/S1473-3099(18)30605-4




1. Antimicrobial
resistance — main facts



Antimicrobial resistance surveillance in Europe 2022 - 2020 data

SURVEILLANCE REPORT

Antimicrobial resistance

Antimicrobial resistance (AMR) is the ability of a microor-
ganism to resist the action of one or more antimicrobial
agents. The consequences of AMR can be severe, and
prompt treatment with effective antimicrobials is the
most effective way of reducing the risk of poor out-
come from serious infections. AMR is one of the biggest
threats to public health today, both globally (2) and in
the WHO European Region (2,3), leading to mounting
health-care costs, treatment failure and death (4,5).

AMR can occur in different types of microorganisms,
including fungi, parasites, viruses and bacteria. This
report focuses on AMR in eight common bacterial patho-
gens of significant public health importance in Europe.

Acquired resistance in bacteria is caused by mutations
in chromosomal genes or acquisition of exogenous
resistance genes carried by mobile genetic elements
that can spread horizontally between bacteria. Bacteria
can acquire multiple resistance mechanisms and hence
become resistant to several antimicrobial agents. This
is particularly problematic as it may limit severely the
available treatment alternatives for the infection.

The major drivers behind the occurrence and spread of
AMR are the use of antimicrobial agents and transmis-
sion of antimicrobial-resistant microorganisms between
humans, between animals, and between humans, ani-
mals and the environment. While antimicrobial use
exerts ecological pressure on bacteria and contributes
to the emergence and selection of AMR, poor infection
prevention and control (IPC) practices favour the fur-
ther spread of these bacteria. Prudent antimicrobial use
and high standards of IPC in all health-care settings are
therefore the cornerstones of an effective response to
AMR.

Surveillance of AMR in Europe

The problem of AMR calls for concerted efforts at local
and national levels, and for close international coop-
eration. Surveillance data provide a basis for taking
action to control AMR and the importance of data is
highlighted in both the WHO European Strategic Action
Plan on Antibiotic Resistance for the period 2011-2020
(document EUR/RC61/14, which was adopted by the
WHO Regional Committee for Europe at its 61 session
in resolution EUR/RC61/R6) (2,3) and the European One
Health Action Plan against Antimicrobial Resistance (6).
Surveillance of AMR is listed as a special health issue in
the European Commission Decision No. 1082/2013/EU of
the European Parliament and of the Council of 22 October
2013 on serious cross-border threats to health (7) and
the Commission Implementing Decision (EU) 2018/945 of
22 June 2018 on the communicable diseases and related
special health issues to be covered by epidemiological
surveillance (8).

The main international AMR surveillance mechanisms in
the WHO European Region are the European Antimicrobial

Resistance Surveillance Network (EARS-Net) and the
Central Asian and European Surveillance of Antimicrobial
Resistance (CAESAR) network. EARS-Net collects data
from countries within the European Union and European
Economic Area (EU/EEA), while CAESAR collects data
from countries and areas within the WHO European
Region that are not included in EARS-Net (primarily in
eastern Europe and central Asia). Through close collabo-
ration and by using compatible methodologies, the two
surveillance networks complement one another, contrib-
uting to a pan-European overview of the AMR situation.

Facilitated through the WHO Regional Office for Europe
and the WHO Collaborating Centre for AMR Epidemiology
and Surveillance at the National Institute for Public
Health and the Environment (RIVM) in the Netherlands,
European data from EARS-Net and CAESAR are also
reported to the WHO Global Antimicrobial Resistance
Surveillance System (GLASS) (9) to support the WHO
Global Action Plan on Antimicrobial Resistance (1).
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AMR surveillance networks in
Europe

EARS-Net

EARS-Net is coordinated by the European Centre for
Disease Prevention and Control (ECDC) with the aim of
collecting, analysing and reporting data on AMR through
a network of national surveillance systems across
EU/EEA countries and, as defined in the EARS-Net proto-
col (1), to enable action to address AMR. EARS-Net is the
continuation of the European Antimicrobial Resistance
Surveillance System (EARSS), which was coordinated
by RIVM. Established in 1998, EARSS successfully cre-
ated an international network for AMR surveillance and
demonstrated how international AMR data could inform
decisions and raise awareness among stakeholders and
policy-makers. The administration of EARSS was trans-
ferred from RIVM to ECDC on 1 January 2010 and the
network was renamed EARS-Net.

EARS-Net is based on a network of representatives (ECDC
national focal points for AMR, and operational contact
points for epidemiology, for microbiology and for The
European Surveillance System (TESSy) interaction) from
EU/EEA countries that collect routine clinical antimicro-
bial susceptibility data from national AMR surveillance
initiatives. Participating institutions are listed in Annex
1. Scientific guidance and support are provided by the
EARS-Net Disease Network Coordination Committee,
which is composed of experts elected from the nomi-
nated ECDC national focal points and operational contact
points complemented by observers from organizations
involved in AMR surveillance. EARS-Net activities are
coordinated in close collaboration with two other ECDC
surveillance networks: the European Surveillance of
Antimicrobial Consumption Network (ESAC-Net) and the
Healthcare-associated Infections Surveillance Network
(HAI-Net). EARS-Net also collaborates with the European
Society of Clinical Microbiology and Infectious Diseases
(ESCMID) and the European Committee on Antimicrobial
Susceptibility Testing (EUCAST), which is supported by
ECDC and ESCMID.

In 2020, all EU Member States and two EEA countries
(Iceland and Norway) participated in EARS-Net. The
number of participating laboratories has increased con-
tinuously since the initiation of the network, indicating
a strengthening of national AMR surveillance systems
in the EU/EEA. The high proportion of laboratories that
participate in the annual EARS-Net external quality
assessment (EQA) exercise contributes to improved data
quality and an increasing ability of EU/EEA countries to
report comparable AMR data (2). The EARS-Net EQA for
2020 was cancelled due to the COVID-19 pandemic.

CAESAR

The CAESAR network was founded in 2012 as a collab-
orative effort by the WHO Regional Office for Europe,
the WHO Collaborating Centre for AMR Epidemiology

and Surveillance at RIVM and ESCMID. These institu-
tions participate directly in the activities of the network
by having two or three of their experts in the CAESAR
coordination group. The goal of the CAESAR network is
to assist non-EU/EEA countries and areas in the WHO
European Region in setting up or strengthening national
AMR surveillance. The CAESAR manual (3) describes the
objectives, methods and organization of the CAESAR
network.

As of 2021, 20 countries are engaged in the CAESAR net-
work — Albania, Armenia, Azerbaijan, Belarus, Bosnia
and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan,
Montenegro, North Macedonia, the Republic of Moldova,
the Russian Federation, Serbia, Switzerland, Tajikistan,
Turkey, Turkmenistan, the United Kingdom, Ukraine and
Uzbekistan — and also Kosovo.* The number of countries
and areas reporting data to CAESAR increased from five
in 2013 to 13 in 2020.

The CAESAR network continuously strives to support the
establishment of AMR surveillance networks and helps
to improve the quality of laboratory test results, manage
data, and analyse and report data from existing sur-
veillance networks. The technical assistance provided
is tailored to the development phase and the specific
needs of each surveillance system. In countries and
areas with officially established surveillance systems,
emphasis is placed on harmonizing laboratory methods
and streamlining data management. In those countries
and areas where antimicrobial susceptibility testing is
routinely performed in clinical settings but the data are
not yet collected at aggregate level, emphasis is placed
on setting up a surveillance network and standardizing
data collection in parallel with the harmonization of
laboratory methods. Finally, in countries and areas that
underutilize bacteriological laboratory diagnostics, the
focus is on building laboratory capacity and diagnostic
stewardship through the implementation of proof-of-
principle projects (4).

Methodology

Antimicrobial susceptibility data

Every year, countries and areas report routine
antimicrobial susceptibility testing (AST) results
collected from one or more medical microbiology
laboratories to EARS-Net and CAESAR, as applicable.
Countries and areas can report data from sentinel
laboratories if it is not possible to include data from
all their relevant laboratories. AMR surveillance
for both networks focuses on invasive isolates of
eight key bacterial species (Escherichia coli (E. coli),
Klebsiella pneumoniae (K. pneumoniae), Pseudomonas
aeruginosa (P. aeruginosa), Acinetobacter species
(spp.), Streptococcus pneumoniae (S. pneumoniae),

11 Allreferences to Kosovo in this document should be understood to be
in the context of the United Nations Security Council resolution 1244
(1999).
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Staphylococcus aureus (S. aureus), Enterococcus faecalis
(E. faecalis) and Enterococcus faecium (E. faecium)).
CAESAR also collects AST data from invasive isolates
of Salmonella spp., while Salmonella spp. are covered
separately in EU/EEA countries through the ECDC
Food- and Waterborne Disease Network (5). Other
notifiable diseases caused by antimicrobial-resistant
microorganisms, such as tuberculosis, are also
monitored by the WHO Regional Office for Europe and
ECDC but are not included in CAESAR and EARS-Net.

EARS-Net collects AMR data from EU/EEA countries
through TESSy, a web-based platform for data submis-
sion and storage hosted by ECDC (6). CAESAR collects
data from non-EU/EEA countries and areas through
various secure data-transfer channels. For detailed
information on data collection, refer to the EARS-Net
reporting protocol (z) and the CAESAR manual (3).

Only data from invasive (blood and cerebrospinal
fluid) isolates are included in EARS-Net and CAESAR.
This restriction aims to reduce the impact of differ-
ent sampling frames that to some extent hamper data
interpretation. Any bacterial isolate of the species
under surveillance found in a sample taken from a nor-
mally sterile body fluid may be considered a pathogen.
Including routine, non-invasive isolates may produce
incomparable results for surveillance purposes, as the
processing of such samples is heavily influenced by clin-
ical interpretation, which varies between countries and
areas. Historically, EARS-Net accepted data on isolates
from both specimen types for E. coli, K. pneumoniae,
P. aeruginosa, Acinetobacter spp. and S. pneumoniae,
while only isolates from blood were accepted for
S. aureus, E. faecalis and E. faecium. To harmonize data
collection between the networks, EARS-Net includes
data from both specimen types for all bacterial species,
starting with 2019 data.

Starting with the data collected for 2019, EARS-Net only
accepts data generated using EUCAST breakpoints and
methodology (7). Before this, the use of EUCAST break-
points was encouraged, but results based on other
interpretive criteria used by reporting countries were
also accepted for analysis. CAESAR encourages the use
of EUCAST methodology and breakpoints, but accepts
data based on other clinical breakpoint guidelines.

Correction and re-uploading of historical data by
reporting countries and areas is possible. The latest
published report therefore supersedes previous reports
and reflects the most recent available data. This report
is based on data reported to EARS-Net for the period
2016-2020 and retrieved from TESSy on 20 September
2021, as well as data reported to CAESAR for the period
2016-2020, as of 17 August 2021.

Data analysis

Before data analysis, data are de-duplicated to include
only the first isolate per patient, year and bacterial
species.

Susceptibility test categories

For the analysis, the qualitative susceptibility categories
- S (susceptible, standard dosing regimen), | (suscepti-
ble, increased exposure) and R (resistant) — are used,
as reported by the laboratory, since quantitative sus-
ceptibility information is missing for a large part of the
data. For laboratories in the CAESAR network using an
AST guideline other than EUCAST, the reported qualita-
tive susceptibility categories (S/I/R) have been treated
the same way as the susceptibility categories defined
by EUCAST even though these have different microbio-
logical or clinical implications. An isolate is considered
resistant to an antimicrobial agent when tested and inter-
preted as R in accordance with the clinical breakpoint
criteria used by the local laboratory. The term penicillin
non-wild-type is used in this report for S. pneumoniae,
referring to S. pneumoniae isolates reported by local
laboratories as | or R to penicillin, assuming minimum
inhibitory concentrations (MIC) to benzylpenicillin above
those of wild-type isolates (> 0.06 mg/L). Laboratories
not using EUCAST clinical breakpoints may have used
different interpretive criteria for the susceptibility
categories.

Percentages

Resistance/non-wild-type percentages are presented for
a single antimicrobial agent and/or for a group of anti-
microbial agents. The bacterial species—antimicrobial
agent combinations presented in this report for 2020
are shown in Table 1. When combining results for anti-
microbial agents representing an antimicrobial group,
the outcome is based on the most resistant result. For
example, if the susceptibility of a bacterial species
to imipenem is | and susceptibility to meropenem is
R, then the susceptibility to the group carbapenems,
which comprises imipenem and meropenem, is set to R.
Combined AMR is determined as R to at least one anti-
microbial agent in each of the antimicrobial groups in
the definition of combined AMR (with the exception of
S. pneumoniae, for which combined AMR is calculated as
combined penicillin non-wild-type and R to macrolides).
Isolates with missing data on one or more of the required
antimicrobial groups are excluded from the analysis of
combined AMR. If fewer than 10 isolates are reported for
a specific species—antimicrobial group combination in a
country or area, the AMR percentage is not displayed in
the maps or tables presented in this report.

Population-weighted EU/EEA mean percentage

A population-weighted EU/EEA mean percentage is
calculated for each bacterial species—antimicrobial
agent combination, based on data reported by EU/EEA
countries. Country weightings are used to adjust for
imbalances in reporting propensity and population cov-
erage, as in most cases the total number of reported
isolates by country does not reflect the population size.

The population-weighted EU/EEA mean percentage is
determined by multiplying the AMR percentage for each
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EU/EEA country with the corresponding national popu-
lation weight based on the total EU/EEA population and
summing up the results. Weights are rescaled if AMR
percentages are not available for one or more countries.
Annual population data are retrieved from the Eurostat
online database (8).

Trend analyses

For EARS-Net, the statistical significance of temporal
trends in AMR percentages by country and for the popu-
lation-weighted EU/EEA (excluding the United Kingdom)
mean is calculated based on data from the last five
years (2016-2020). Countries that did not report data for
all years within the period under consideration or which
reported fewer than 20 isolates for the specific bacterial
species—antimicrobial agent/group combination in any
year within the period are not included in the analysis.
The statistical significance of trends is assessed by a
chi-square test for trend, and a P value of < 0.05 is con-
sidered significant. An additional sensitivity analysis is
performed when assessing the significance of the trends

by including only laboratories that consistently reported
data for the full five-year period, thereby minimizing
bias due to changes in reporting laboratories over time
(by expansion of the surveillance network, for instance).
In some cases, this restriction results in a considerably
lower number of isolates when compared with the analy-
sis that includes all laboratories.

Trend analyses are not yet performed for CAESAR coun-
tries and areas.

Coverage and representativeness of population,
hospitals and patients included in EARS-Net/
CAESAR

Data sources

For EARS-Net, data on coverage, blood-culture sets and
representativeness from 2018 onwards are collected via
TESSy (1), while data for earlier years combine TESSy
data with those collected through questionnaires dis-
tributed to the ECDC national focal points for AMR.

Table 1 Bacterial species—antimicrobial agent combinations for 2020 presented in this report

Bacterial species Antimicrobial group/agent or specific resistance mechanism Antimicrobial agent(s)

Aminopenicillins
Third-generation cephalosporins
E. coli Carbapenems
Fluoroquinolones
Aminoglycosides
Third-generation cephalosporins
Carbapenems
K. pneumoniae .
Fluoroquinolones
Aminoglycosides
Piperacillin-tazobactam
Ceftazidime
P. aeruginosa Carbapenems
Fluoroguinolones
Aminoglycosides
Carbapenems
Acinetobacter spp. Fluoroguinolones
Aminoglycosides
MRSA
S. aureus Fluoroquinolones
Rifampicin
Penicillins
Third-generation cephalosporins

S. pneumoniae .
Fluoroquinolones

Macrolides

E. faecalis High-level aminoglycoside resistance
Aminopenicillins

E. faecium High-level aminoglycoside resistance
Vancomycin

MRSA: methicillin-resistant Staphylococcus aureus.

o

Ampicillin or amoxicillin

Cefotaxime, ceftriaxone or ceftazidime
Imipenem or meropenem
Ciprofloxacin, levofloxacin or ofloxacin
Gentamicin or tobramycin

Cefotaxime, ceftriaxone or ceftazidime
Imipenem or meropenem
Ciprofloxacin, levofloxacin or ofloxacin
Gentamicin or tobramycin
Piperacillin-tazobactam

Ceftazidime

Imipenem or meropenem

Ciprofloxacin or levofloxacin
Tobramycin

Imipenem or meropenem

Ciprofloxacin or levofloxacin
Gentamicin or tobramycin

Oxacillin or cefoxitin®

Ciprofloxacin, levofloxacin or ofloxacin®
Rifampicin

Penicillin or oxacillin®

Cefotaxime or ceftriaxone

Levofloxacin or moxifloxacin®
Azithromycin, clarithromycin or erythromycin
Gentamicin high-level resistance
Ampicillin or amoxicillin

Gentamicin high-level resistance
Vancomycin

For EARS-Net, MRSA is based on oxacillin or cefoxitin, but AST results reported as cloxacillin, dicloxacillin, flucloxacillin or methicillin are accepted as a marker

for oxacillin resistance if oxacillin is not reported. EARS-Net also includes data from molecular confirmation tests (detection of mecA gene by polymerase chain
reaction (PCR) or a positive PBP2A-agglutionation test), which are given priority over phenotypic AST results. For CAESAR, MRSA is based on results for cefoxitin or,

if not available, oxacillin.

oo

Penicillin results are based on penicillin or, if not available, oxacillin.

a

For EARS-Net, AST results for norfloxacin are also accepted if neither ciprofloxacin, levofloxacin nor ofloxacin results are available.

For EARS-Net, AST results for norfloxacin are also accepted if neither levofloxacin nor moxifloxacin results are available.
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For CAESAR, an annual assessment of coverage and rep-
resentativeness is based on information from WHO AMR
focal points. They provide an estimate of the population
coverage for the sites participating in the respective
AMR surveillance network and the geographical and
hospital representativeness of the total population. Data
on hospital characteristics and numbers of requested
blood-culture sets are collected using standardized
questionnaires (3).

Indicators of coverage and representativeness
Population coverage

Population coverage is expressed as the estimated per-
centage of the population in an entire country or area
under surveillance by the laboratories contributing data
to EARS-Net or CAESAR. For EU/EEA countries, popula-
tion coverage refers to the proportion of the country’s
population covered by laboratories reporting to EARS-
Net in the specific year. This value should be considered
as an indication of the crude population coverage, as the
exact proportion of the population under surveillance
is often difficult to assess due to overlapping hospi-
tal catchment areas and patients seeking care in areas
where they do not reside. For EARS-Net, the population
coverage is calculated as the mean of the coverage for
the following bacterial species: E. coli, K. pneumoniae,
P. aeruginosa, S. aureus, E. faecalis and E. faecium.
Due to outliers in some countries, S. pneumoniae and
Acinetobacter spp. are not included in the calculation.
For CAESAR, an estimate of the population coverage is
based on the best estimates of the overall catchment
population for the hospitals included in the country
or area AMR surveillance network, as reported by the
respective WHO AMR focal point.

Geographical representativeness

Geographical representativeness is a qualitative
indicator referring to geographical coverage and the dis-
tribution of urban and regional areas. The categories are
listed and described in Table 2.

Hospital representativeness

Hospital representativeness is a qualitative indicator
referring to the representativeness of hospitals served
by the EARS-Net/CAESAR participating laboratories,
compared to the country/area distribution of hospital
types. The categories are listed and described in Table 3.

Patient and isolate representativeness

Patient and isolate representativeness is a qualitative
indicator referring to the representativeness of data
reported by EARS-Net/CAESAR laboratories in rela-
tion to the patient mix in which infections with invasive
microorganisms occur and what microorganisms cause
these infections. The categories are listed and described
in Table 4.

Blood-culture rate

Blood-culture rate refers to the number of blood-culture
sets performed per 1000 patient days in hospitals
served by EARS-Net/CAESAR laboratories. The defini-
tion of a blood-culture set and a patient day may differ
between countries and areas and this may influence
the estimate. For EARS-Net data, blood-culture rates
are calculated as the mean of the blood-culture sets
and the mean total number of patient days for hospi-
tals served by laboratories that provided the number of
blood-culture sets performed for the following bacterial

Table 2 Geographical representativeness, categories and definitions

High All main geographical regions are covered, and the selection of urban and regional areas is considered to be representative of the country/area population

Medium Most geographical regions are covered, and the selection of urban and regional areas is considered to be partly representative of the country/area
population

Poor Only one or a few geographical areas are covered and the selection of urban and regional areas is considered to be poorly representative of the country/

area population
Unknown Unknown or no data provided

Table 3 Hospital representativeness, categories and definitions

High The hospital selection is representative of the country/area distribution of hospital types where blood samples are taken
Medium The hospital selection is partly representative of the country/area distribution of hospital types where blood samples are taken
Poor The hospital selection is poorly representative of the country/area distribution of hospital types where blood samples are taken
Unknown Unknown or no data provided

Table 4 Patient and isolate representativeness, categories and definitions

High The patient selection is representative of the patient mix for the hospitals included and of microorganisms causing invasive infections
Medium The patient selection is partly representative of the patient mix for the hospitals included and of microorganisms causing invasive infections
Poor The patient selection is poorly representative of the patient mix for the hospitals included and of microorganisms causing invasive infections
Unknown Unknown or no data provided
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species: E. coli, K. pneumoniae, P. aeruginosa, S. aureus,
E. faecalis and E. faecium. Due to outliers in some coun-
tries, S. pneumoniae and Acinetobacter spp. are not
included in the calculation. The blood-culture rates are
presented as the number of blood-culture sets taken
per 1000 patient days in hospitals providing AMR data
to EARS-Net. For CAESAR, the number of blood-culture
sets taken per 1000 patient days is calculated for hospi-
tals individually and presented as the median, with the
range included in parentheses.

Isolates from intensive care units

The proportion of isolates reported from intensive care
units (ICUs) is calculated for each year and each bac-
terial species. Isolates with missing information on
hospital department are excluded, and results are pre-
sented only for countries and areas from which data on
the hospital department are available for 70% or more
of isolates.

Progress indicators for AMR overall
coordination and surveillance

Information on the status of the AMR overall coordina-
tion and surveillance presented in this report originates
from the global tripartite AMR country self-assessment

survey (TrACSS), coordinated by WHO, the Food and
Agriculture Organization of the United Nations and the
World Organisation for Animal Health (g9). The survey
aims to provide a comparable and periodic assessment
of country progress on AMR containment activities in
line with the WHO Global Action Plan on AMR and is
designed to be answered through self-assessment and
consultation among all the relevant sectors involved.
Each country is asked to submit one official response.

The progress indicators selected for this report refer to
four main components of AMR activities: overall coordi-
nation on AMR; AMR surveillance; IPC; and antimicrobial
stewardship (Annex 2). A description of the progress
indicators is provided in Table 5. Except for indicators 5,
6 and 7, which are derived from the CAESAR and GLASS
enrolment databases, all the other indicators are based
on the results from the fifth round of TrACSS, launched
on 23 March 2021 and concluded on 10 July 2021. For the
purposes of presentation in this report, information on
progress indicators 2, 4, 8 and 9 has been re-coded by
the WHO Regional Office for Europe using a five-point
scale (poor; fair; good; very good; excellent). The origi-
nal questions and answers categories are reported in
Annex 2 and are available through the publicly available
TrACSS database (10).

Table 5 Description of progress indicators of overall coordination on AMR and AMR surveillance

N L [

1. WHO AMR focal point appointed by the ministry of
health/area agency

Multisectoral and One Health collaboration/
coordination

Overall coordination 2.
on AMR

3. AMR action plan developed

4. National/area surveillance system for AMR in
humans
5. Submits data to a regional network for AMR

AMR surveillance surveillance

6. Participates in a regional EQA scheme
7. Enrolled in GLASS

IPC 8. IPCin human health care

Antimicrobial

stewardship 9. Optimizing antimicrobial use in human health

References*?

1. TESSy — The European Surveillance System Antimicrobial resist-
ance (AMR) reporting protocol 2021. European Antimicrobial
Resistance Surveillance Network (EARS-Net) surveillance data for
2020. Stockholm: European Centre for Disease Prevention and
Control; 2021 (https://www.ecdc.europa.eu/en/publications-data/
ears-net-reporting-protocol-2021).

2. External quality assessment (EQA) of performance of laboratories
participating in the European Antimicrobial Resistance Surveillance
Network (EARS-Net), 2019. Stockholm: European Centre for Disease
Prevention and Control; 2020 (https://www.ecdc.europa.eu/en/
publications-data/antibiotic-resistance-external-quality-assess-
ment-laboratories-earsnet).

3. Central Asian and European surveillance of antimicrobial resistance.
CAESAR manual version 3.0. Copenhagen: WHO Regional Office for
Europe; 2019 (https://apps.who.int/iris/handle/10665/346572).

The ministry/agency appoints an AMR focal point to play a leading role in the formation of
an intersectoral coordinating mechanism to contain AMR

Based on the One Health approach, a multisectoral coordinating mechanism should be
created to contain AMR at national/area level; this committee ideally should include
representatives of relevant government/area sectors, local professional associations,
authorities and leading scientific institutions

Anational/area AMR action plan is the key document detailing the characteristics and
objectives of the overall national/area strategy to combat AMR

Existence of a national/area surveillance system for identifying patterns and trends of
AMR, generating evidence-based clinical guidelines and recognizing emerging pathogens

Participation in a regional network for AMR surveillance (EARS-Net or CAESAR)

Participation in a regional EQA scheme (EARS-Net or CAESAR)
Participation in GLASS for the monitoring of AMR on a global scale

Status of development and implementation of the main IPC measures at national/area
level

Status of development and implementation of policies and guidelines for antimicrobial
stewardship at national/area level

4. LeenstraT, Kooij K, Tambic A, Nahrgang S, van de Sande-Bruinsma N.
Proof-of-principle antimicrobial resistance routine diagnostics sur-
veillance project (PoP project): protocol; version 2.0. Copenhagen:
WHO Regional Office for Europe; 2018 (https://apps.who.int/iris/
handle/10665/346076).

5. European Food Safety Authority, European Centre for Disease
Prevention and Control. The European Union summary report on anti-
microbial resistance in zoonotic and indicator bacteria from humans,
animals and food in 2018/2019. EFSA Journal 2021;19(4):6490
(https://www.ecdc.europa.eu/en/publications-data/EU-summary-
report-antimicrobial-resistance-zoonoses-2018-2019).

6. ECDC activities on surveillance. In: European Centre for Disease
Prevention and Control [website]. Stockholm: European Centre for
Disease Prevention and Control; 2018 (https://www.ecdc.europa.eu/
en/about-us/what-we-do/ecdc-activities-surveillance).

12 All references were accessed on 29 November 2021.


https://www.ecdc.europa.eu/en/publications-data/ears-net-reporting-protocol-2021
https://www.ecdc.europa.eu/en/publications-data/ears-net-reporting-protocol-2021
https://www.ecdc.europa.eu/en/publications-data/antibiotic-resistance-external-quality-assessment-laboratories-earsnet
https://www.ecdc.europa.eu/en/publications-data/antibiotic-resistance-external-quality-assessment-laboratories-earsnet
https://www.ecdc.europa.eu/en/publications-data/antibiotic-resistance-external-quality-assessment-laboratories-earsnet
https://apps.who.int/iris/handle/10665/346572
https://apps.who.int/iris/handle/10665/346076
https://apps.who.int/iris/handle/10665/346076
https://www.ecdc.europa.eu/en/publications-data/EU-summary-report-antimicrobial-resistance-zoonoses-2018-2019
https://www.ecdc.europa.eu/en/publications-data/EU-summary-report-antimicrobial-resistance-zoonoses-2018-2019
https://www.ecdc.europa.eu/en/about-us/what-we-do/ecdc-activities-surveillance
https://www.ecdc.europa.eu/en/about-us/what-we-do/ecdc-activities-surveillance

SURVEILLANCE REPORT

Antimicrobial resistance surveillance in Europe 2022 - 2020 data

7. Clinical breakpoints — breakpoints and guidance. In: European

Committee on Antimicrobial Susceptibility Testing [website]. Basel:
European Committee on Antimicrobial Susceptibility Testing; 2021
(http://www.eucast.org/clinical_breakpoints/).

Eurostat [website]. Brussels: European Commission; 2021 (https://
ec.europa.eu/eurostat).

WHO, Food and Agriculture Organization of the United Nations,
World Organisation for Animal Health. Monitoring and evaluation of

10.

the global action plan on antimicrobial resistance. Framework and
recommended indicators. Geneva: World Health Organization; 2019
(https://apps.who.int/iris/handle/10665/325006).

WHO, Food and Agriculture Organization of the United Nations,
World Organisation for Animal Health. Global database for the tripar-
tite antimicrobial resistance (AMR) country self-assessment survey
(TrACSS) [online database]. Geneva: World Health Organization;
2018 (http://www.amrcountryprogress.org/).


http://www.eucast.org/clinical_breakpoints/
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://apps.who.int/iris/handle/10665/325006
http://www.amrcountryprogress.org/




3. Overview of
antimicrobial resistance
in Europe



Antimicrobial resistance surveillance in Europe 2022 - 2020 data

SURVEILLANCE REPORT

WHO European Region

This chapter provides an overview of the status of the
overall situation and progress related to AMR surveil-
lance in the Region. The indicators chosen represent the
main pillars of an AMR surveillance system. The informa-
tion has mostly been obtained from TrACSS (see Chapter
2). The results are summarized in Table 6.

Progress on overall AMR coordination
Multisectoral and One Health collaboration/coordination

Overall, the results from the TrACCS survey show that
when it comes to coordination between the human health
sector and the other sectors relevant to AMR - the ani-
mal health, food production and environmental sectors
— the situation in the WHO European Region is almost
evenly split. One group of countries/areas (about 40%
of respondents) reported having limited or non-existent
mechanisms for intersectoral coordination, while the
other group (about 50%) reported carrying out activities
jointly, or even adopting an integrated approach to the
implementation of the AMR action plan.

National/area AMR action plan

Among survey respondents, the vast majority (85%)
of the countries/areas in the WHO European Region
reported having developed an AMR national/area action
plan. This result is encouraging on its own, but calls
for a necessary distinction. Some of those who have
developed an AMR action plan have also made provision
for the required financial resources and have started
implementing activities, with a defined monitoring and
evaluation process in place. Others, however, after
achieving the first milestone of developing the action
plan have not been able to progress to the next stage of
operationalizing the objectives. This is one of the main
challenges for the years to come: supporting countries/
areas in the Region to implement activities included in
the AMR action plan and monitoring and evaluating the
results generated.

Progress on surveillance networks and AMR
laboratories

National/area surveillance system for AMR in humans

Results from the survey showed that about 70% of
respondents have a national/area AMR surveillance
system for common bacterial infections, with defined
standards and coordination from a national/area ref-
erence laboratory and, in some cases, a link to the
surveillance system for consumption of antimicrobial
medicines. The remaining 30% of respondents reported
having a surveillance system for AMR in humans but
with limited scope, usually only at local level and lack-
ing national/area coordination and quality management.
This situation was reported mostly among CAESAR
members, highlighting the fact that within this net-
work, having a well functioning and geographically
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representative system of AMR surveillance that is able
to generate reliable information on AMR remains a chal-
lenge. In coming years, renewed efforts and investment
will need to be channelled into this objective.

Participation in the regional EQA scheme

All the members of EARS-Net and CAESAR regularly take
part in the regional EQA scheme. This is a remarkable
achievement that has built up over the years through
constant support and guidance. The selection of strains
used for the EQA exercise is standardized to make it
compatible with the epidemiology of the AMR pheno-
types of species under surveillance within EARS-Net
and CAESAR. There are still some obstacles to mak-
ing the EQA exercise sustainable, particularly within
the CAESAR network, mainly related to logistics and
national/area regulations that sometimes can restrict
the ability to share laboratory sampling and testing pan-
els internationally. A regional administrative agreement,
paired with strong national/area leadership, is needed
to remove these barriers and strengthen continued EQA
activities.

Submitting AMR data to a regional surveillance network

While all the EARS-Net members currently are submit-
ting data on AMR, only 14 (67%) of 21 members within
the CAESAR network submit AMR to the regional sur-
veillance network. This reflects the state of national/
area surveillance systems. If the surveillance system
for AMR is weak or does not have proper geographical
coverage, it hampers the possibility of sharing reliable
information on AMR. The vast majority of CAESAR mem-
bers who submit their data to the regional network have
a well established national/area surveillance network.
Substantial improvements in AMR surveillance have
been achieved within the CAESAR network through the
implementation of laboratory training and the proof-of-
principle AMR routine diagnostics surveillance project.
Armenia and Georgia in particular have benefited from
taking part in the project to initiate a functional,
national, sentinel laboratory-based surveillance system
for AMR. More recently, the proof-of-principle project
has been implemented in Tajikistan and is also under-
way in Uzbekistan.

Enrolment in GLASS

Currently, only 29 of 53 members of the WHO European
Region are also enrolled in GLASS. This does not pre-
vent international collaboration in reporting and data
sharing, but may reduce opportunities for countries and
areas in the Region to receive global support in stand-
ardizing the collection, analysis and sharing of AMR
data. The WHO Regional Office for Europe actively pro-
motes participation in GLASS and will strive to increase
enrolment in coming years.

Progress on IPC programmes and antimicrobial
stewardship

IPC in human health care
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Among the 49 respondents to TrACSS 2021, seven (14%)
reported having no national/area IPC programme and
six (12%) reported having IPC and water, sanitation and
hygiene health standards that have not been imple-
mented fully. IPC is the key to avoiding the mass spread
of infectious diseases — as the COVID-19 pandemic has
demonstrated dramatically — and is a central tool in
curbing AMR. In coming years, increased efforts in the
WHO European Region will be devoted to integrated
surveillance that should include IPC as one of its foun-
dational pillars.

Optimizing antimicrobial use in human health

Optimizing antimicrobial use refers to coordinated
efforts of antimicrobial stewardship, which include
proper diagnostics and appropriate use of antimicrobial
drugs, improved patient outcomes, containment of AMR
and reduced spread of resistant infections. It is a com-
prehensive indicator and the fact that most respondents
to TrACSS 2021 reported the availability of guidelines for
appropriate use of antimicrobials and implementation of
antimicrobial stewardship practices in some health-care
facilities is encouraging. At the same time, there is much
still to be done. To exercise real antimicrobial stew-
ardship based on evidence-informed local treatment
guidelines, both national/area and local surveillance
data are needed urgently. This can only be achieved with
stronger national/area surveillance systems.

13
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Table 6 Overall coordination and surveillance of AMR in the WHO European Region, 2020

Country/area

the ministry of health/area agency
collaboration/coordination

in humans

for AMR surveillance

human health

4. National surveillance system for AMR
scheme

1. WHO AMR focal point appointed by
2. Multisectoral and One Health

3. AMR action plan developed

5. Submits data to a regional network
6. Participates in a regional EQA

8. IPCin human health care

9. Optimizing antimicrobial use in

7. Enrolled in GLASS

Excellent Yes Excellent Excellent Excellent
Ao nVery good In progress nVery good Ao Ao Ao a Very good a Very good
Colour code Good Ao Good Good Good

O Fair O rair O Fair O Fair

A poor A poor A pPoor A pPoor

EU/EEA

Austria
Belgium
Bulgaria NA A A

Croatia

Cyprus

Czechia

Denmark

Estonia

goroonQo

Finland
France
Germany

Greece

Hungary

> >

Iceland

OoOoroOooooooo»o:=00

Ireland

a
o

Italy

Latvia

oo @O o

Lithuania
Luxembourg NA A D
Malta

Netherlands

Norway NA
Poland

Portugal

ono»

Romania
Slovakia
Slovenia
Spain n

Sweden

Oooo oo

> > > > >
goor »

oooo
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Table 6 contd

Country/area

the ministry of health/area agency
collaboration/coordination

in humans

for AMR surveillance

human health

4. National surveillance system for AMR
scheme

1. WHO AMR focal point appointed by
2. Multisectoral and One Health

3. AMR action plan developed

5. Submits data to a regional network
6. Participates in a regional EQA

8. IPC in human health care

9. Optimizing antimicrobial use in

7. Enrolled in GLASS

Excellent Yes Excellent Excellent Excellent

Ao DO very good inprogress  Ddverygood A No Ao Ao Dverygood  Dlvery good
Colour code Good Ao Good Good Good
Orair Orair Orair Orair
A roor A roor Aroor Avroor
Non-EU/EEA
Albania O O A A O O
Andorra NA NA NA NA A A A NA NA
Armenia O O A O
Azerbaijan O O A A A
Belarus n n A n
ﬁgf;‘;g:v"lﬂa NA NA NA NA NA NA
Georgia n D
Israel O I:I A A A D
Kazakhstan n n A A D
Kyrgyzstan O A A
Monaco NA NA NA NA A A A NA
Montenegro A

North Macedonia
Republic of Moldova (@)

Russian Federation

>
>

San Marino
Serbia
Switzerland
Tajikistan

Turkey

>
(2 SN 2

Turkmenistan

>bOOOCO OO »b=

Ukraine

go-oooo O »

United Kingdom

ormoopgorooooOoQOon

Uzbekistan

A A

somonO»

NA

=
>

Kosovo! NA NA NA

NA: not available.
1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).
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Bacterial species-specific results lower in northern and western parts of the WHO European
Region and higher in southern and eastern parts (Fig. 1).
An AMR percentage below 10% was observed in one (3%)
of 40 countries/areas (Norway) reporting data on this
microorganism. Twenty countries/areas (50%) reported

Epidemiology

E. coli

a percentage of 25% or above. AMR percentages of 50%
E. coliis the most common cause of community-acquired or above were observed in three (8%) countries (North
bloodstream infections and urinary tract infections. Macedonia, the Russian Federation and Turkey).

In 2020, resistance to fluoroquinolones generally was

Fig. 1 E. coli: percentage of invasive isolates resistant to fluoroquinolones (ciprofloxacin/levofloxacin/ofloxacin), by
country/area, WHO European Region, 2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).
Map production: ©WHO.
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For third-generation cephalosporin resistance in E. coli, percentages in 2020 (5% to less than 10%), whereas
10 (25%) of 40 countries/areas (Austria, Belgium, AMR percentages equal to or above 50% were observed
Denmark, Estonia, Finland, France, the Netherlands, in five (13%) countries (Belarus, North Macedonia, the
Norway, Sweden and Switzerland) reported the lowest Russian Federation, Turkey and Ukraine) (Fig. 2).

Fig. 2 E. coli: percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/ceftriaxone/
ceftazidime), by country/area, WHO European Region, 2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).
Map production: ©WHO.
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The recent emergence of carbapenem-resistant E. coli Serbia, Turkey and Ukraine) reported percentages of 1%
is of serious concern. Six (15%) of 40 countries/areas or above in 2020 (Fig. 3).
(Belarus, North Macedonia, the Russian Federation,

Fig. 3 E. coli: percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by country/area, WHO
European Region, 2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).
Map production: ©WHO.
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K. pneumoniae

Like E. coli, K. pneumoniae is a common cause of blood-
stream and urinary and respiratory tract infections
and is easily transmitted between patients, leading
to nosocomial outbreaks. Third-generation cephalo-
sporin resistance in K. pneumoniae has become quite

widespread in the WHO European Region. In 2020, AMR
percentages below 10% were observed in six (15%) of
41 countries/areas reporting data on this microorgan-
ism (Austria, Denmark, Finland, Iceland, Sweden and
Switzerland), while 18 (44%), particularly in the south-
ern and eastern parts of the Region, reported AMR
percentages of 50% or above (Fig. 4).

Fig. 4 K. pneumoniae: percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/
ceftriaxone/ceftazidime), by country/area, WHO European Region, 2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—-Net, ©ECDC 2021).

Map production: ©WHO.
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Carbapenem resistance was more frequently reported in (30%) countries reported percentages equal to or above
K. pneumoniae than in E. coli. In 2020, percentages gen- 25%, six of which (15% of 41 countries/areas) reported
erally were low in the northern and western parts of the AMR percentages equal to or above 50% (Belarus,
WHO European Region; 16 (39%) of 41 countries/areas Georgia, Greece, the Republic of Moldova, the Russian
reported AMR percentages below 1% (Fig. 5). Twelve Federation and Ukraine) (Fig. 5).

Fig. 5 K. pneumoniae: percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by country/
area, WHO European Region, 2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).
Map production: ©WHO.
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P. aeruginosa

P. aeruginosa is a common cause of infection (including
hospital-acquired pneumonia, bloodstream and urinary
tract infections) in hospitalized patients, especially those
with compromised immune defences. It is intrinsically
resistant to many antimicrobial agents and is challeng-
ing to control in health-care settings. Large differences
are seen in the proportions of carbapenem-resistant

P. aeruginosa within the WHO European Region (Fig. 6).
In 2020, AMR percentages of below 5% were observed
in four (10%) of 41 countries/areas reporting data on
this microorganism (Denmark, Finland, the Netherlands
and Sweden), whereas six (15%) countries reported per-
centages equal to or above 50% (Belarus, Bosnia and
Herzegovina, Montenegro, the Republic of Moldova,
Serbia and Ukraine).

Fig. 6 P. aeruginosa: percentage of invasive isolates with resistance to carbapenems (imipenem/meropenem), by

country/area, WHO European Region, 2020

1%

[ 1%to<5%
[ 5%to<10%
[ 10% to < 25%
B 25%to<50%
> 50%

[ No data or < 10 isolates ‘%~

1 Not included in surveillance network

Non-visible countries
7 Andorra

[ Liechtenstein
[ Luxembourg
[ malta

1 Monaco

1 san Marino

0 1000 2000 km

Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).

Map production: ©WHO.
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Acinetobacter spp. carbapenem-resistant Acinetobacter spp. varied widely
within the Region in 2020, from below 1% in three (8%) of
38 countries/areas reporting data on this microorganism
(Ireland, the Netherlands and Norway) to percentages
equal to or above 50% in 21 (55%) countries/areas,
mostly in southern and eastern Europe (Fig. 7).

Acinetobacter spp. mainly cause health-care-associated
infections such as (ventilator-associated) pneumonia,
(central line-associated) bloodstream infections and
postoperative wound infections. Acinetobacter spp.
can persist in the health-care environment and are dif-
ficult to eradicate once established. The percentages of

Fig. 7 Acinetobacter spp.: percentage of invasive isolates with resistance to carbapenems (imipenem/meropenem), by
country/area, WHO European Region, 2020
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Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—-Net, ©ECDC 2021).
Map production: ©WHO.
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S. aureus

Methicillin-resistant Staphylococcus aureus (MRSA) is
one of the most frequent causes of antibiotic-resistant
health-care-associated infections worldwide. In addi-
tion, many parts of the world, including Europe, are
reporting increasing levels of community-associated
MRSA. S. aureus mainly causes infections of the skin,
soft tissue and bone, and bloodstream infections. It is

the most common cause of postoperative wound infec-
tions. In 2020, nine (23%) of 40 countries/areas reporting
data on S. aureus had MRSA percentages below 5%
(Austria, Denmark, Estonia, Finland, Luxembourg, the
Netherlands, Norway, Sweden and Switzerland) (Fig. 8).
MRSA percentages equal to or above 25% were found in
10 (25%) of 40 countries/areas (Belarus, Croatia, Cyprus,
Greece, Italy, North Macedonia, Portugal, Romania,
Serbia and Turkey).

Fig. 8 S. aureus: percentage of invasive isolates resistant to methicillin (MRSA),? by country/area, WHO European

Region, 2020

I 1%

[ 1%to<5%
[ 5%to<10%
B 10% to < 25%
Bl 25% to<50%
Il :50%

[ No data or< 10 isolates '%; -

1 Not included in surveillance network

Non-visible countries
7 Andorra

[ Liechtenstein
[ Luxembourg
I malta

[ Monaco
1 san Marino

Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council

resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

3 For EARS-Net, MRSA is based on oxacillin or cefoxitin, but AST results reported as cloxacillin, dicloxacillin, flucloxacillin or methicillin are accepted as a marker for
oxacillin resistance if oxacillin is not reported. EARS-Net also includes data from molecular confirmation tests (detection of mecA gene by PCR or a positive PBP2A-
agglutionation test), which are given priority over phenotypic AST results. For CAESAR, MRSA is based on results for cefoxitin or, if not available, oxacillin.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).

Map production: ©WHO.
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S. pneumoniae

S. pneumoniae causes a wide range of infections, from
mild, self-limiting conditions such as otitis media to
more serious infections like community-acquired pneu-
monia and meningitis, with high mortality in vulnerable
patient groups. Large differences were observed across

S. pneumoniae. Three (9%) of 35 countries/areas report-
ing data on this microorganism in 2020 had proportions
below 5% (Austria, Czechia and the Netherlands), while
percentages equal to or above 25% were found in nine
(26%) countries (Belarus, Bosnia and Herzegovina,
Cyprus, France, Iceland, Malta, Romania, Serbia and
Turkey) (Fig. 9).

the Region in the percentage of penicillin non-wild-type

Fig. 9 S. pneumoniae: percentage of penicillin® non-wild-type® invasive isolates, by country/area, WHO European
Region, 2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Penicillin results are based on penicillin or, if not available, oxacillin.

For S. pneumoniae, the term penicillin non-wild-type is used in this report, referring to S. pneumoniae isolates reported by local laboratories as susceptible,
increased exposure (1) or resistant (R) to penicillin, assuming MIC to benzylpenicillin above those of wild-type isolates (> 0.06 mg/L). The qualitative susceptibility
categories (S/1/R) as reported by the laboratory are used, since quantitative susceptibility information is missing for a large part of the data. Laboratories not
using EUCAST clinical breakpoints (this applies to only a few laboratories in CAESAR countries/areas in 2020) might define the cut-off values for the susceptibility
categories differently.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).

Map production: ©WHO.
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E. faecium

E. faecium belongs to the normal bacterial microbiota
of the human gastrointestinal tract. It is usually low-
pathogenic but can, under certain circumstances, cause
severe disease such as bloodstream infections, endo-
carditis and peritonitis. Resistance to vancomycin in
E. faeciumvaried substantially among countries and areas

in the Region. In 2020, percentages of below 1% were
reported by seven (18%) of 38 countries/areas report-
ing data on this microorganism (Finland, France, Iceland,
the Netherlands, Norway, Sweden and Ukraine) (Fig. 10).
AMR percentages equal to or above 25% were found
in 13 (34%), four of which (11% of 38 countries/areas)
reported percentages equal to or above 50% (Bosnia and
Herzegovina, Lithuania, North Macedonia and Serbia).

Fig. 10 E. faecium: percentage of invasive isolates resistant to vancomycin, by country/area, WHO European Region,

2020
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Note: data for Serbia and Kosovo (All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council
resolution 1244 (1999)) were combined for this map. Data for the United Kingdom for 2020 do not include Scotland and Wales.

Data sources: 2020 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2021. All rights reserved.) and 2020 data
from the European Antimicrobial Resistance Surveillance Network (EARS—Net, ©ECDC 2021).

Map production: ©WHO.
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Discussion

Despite the challenges faced as a result of the COVID-
19 pandemic, 12 countries as well as Kosovo® reported
data to CAESAR, while 29 countries, including all from
the EU and two from the EEA (Iceland and Norway),
reported data to EARS-Net.

The results from CAESAR and EARS-Net in this first AMR
surveillance report jointly published by ECDC and the
WHO Regional Office for Europe show clearly that AMR is
widespread in the WHO European Region. While assess-
ing the exact magnitude of AMR remains challenging in
many settings, the presence of specific AMR patterns
across clinical settings covered by the surveillance net-
works is apparent. High percentages of resistance to
third-generation cephalosporins and carbapenems in
K. pneumoniae, and high percentages of carbapenem-
resistant Acinetobacter spp. in several countries, are
of concern. They suggest the dissemination of resist-
ant clones in health-care settings and indicate the
serious limitations in treatment options in many coun-
tries/areas for patients with infections caused by these
pathogens. While the west-to-east gradient in AMR per-
centages is evident for gram-negative bacteria (E. coli,
K. pneumoniae and Acinetobacter spp.), it is less obvious
for gram-positive bacteria (S. aureus, S. pneumoniae and
E. faecium). As antimicrobial-resistant bacterial microor-
ganisms cannot be contained within borders or regions,
these results underline the need for concerted action to
combat AMR throughout the WHO European Region.

While the EARS-Net and CAESAR networks use compara-
ble methods for data collection and analysis, the results
presented in this report originate from distinct coun-
try/area surveillance systems. As these inherently are
influenced by specific protocols and practices, caution
is advised when comparing countries/areas in terms of
AMR patterns.

The impact of the COVID-19 pandemic on AMR is apparent
in many ways. Many countries/areas providing AMR data
to CAESAR reported fewer E. coli isolates in 2020 than in
previous years. This may be related to decreased health-
care activities in areas not linked directly to the COVID-19
response, including less engagement in AMR surveil-
lance activities. In addition, many countries and areas
in the WHO European Region reported lower numbers of
S. pneumoniae isolates in 2020 than in previous years,
which may be a result of the decreased circulation of res-
piratory pathogens in the community during lockdowns
and the enforcement of measures to control the spread
of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). On the other hand, typical health-care-
associated pathogens such as Acinetobacter spp. and
E. faecium were more frequently observed during 2020
than in previous years in many countries and areas.

Since the adoption of the European Strategic Action Plan
on Antibiotic Resistance in 2011 (1) and the publication
of the Global Action Plan on Antimicrobial Resistance
(GAP-AMR) in 2015 (2), most Member States of the WHO
European Region have enhanced efforts to tackle AMR.

26

Only 25 (50%) of the 50 countries/areas reported having
developed a NAP on AMR in 2016, but the latest round
of global monitoring showed that this had increased to
43 (86%) of the 50 countries/areas in the Region that
responded (3). The challenge ahead is how to ensure
comprehensive implementation and adequate funding
for the NAPs. This shortcoming is more evident when
looking at surveillance capacity in the WHO European
Region: 20% of countries/areas still reported either hav-
ing no capacity for generating AMR surveillance data or
are collecting AMR data only at local level and without a
standardized approach.

Similarly, efforts to improve antimicrobial consumption
in the Region remain heterogeneous. While 14 (48%)
countries reporting to ESAC-Net met WHO’s suggested
national target of 60% of total antibacterial consumption
each year being derived from WHO’s Access category (as
defined in the Access, Watch, Reserve (AWaRe)* classi-
fication list (4)) during the period 2014-2018, only one
(7%) country reporting to the WHO Regional Office for
Europe Antimicrobial Medicines Consumption Network
achieved this target in each of these five years.

Public health implications

AMR is a looming threat to the health of millions of peo-
ple worldwide. The COVID-19 pandemic has exposed the
weaknesses in national health systems and the inter-
connectedness of countries and continents. Continuity
of efforts to tackle AMR has been seriously challenged
by repurposing health-care professionals to support the
COVID-19 response across the European Region, and
the effects of the pandemic on people and public health
still need to be fully evaluated. This crisis is a powerful
reminder that governments will need more coordinated
action and collaboration than ever before to confront
future health threats. Despite the global call for action
that was renewed with the GAP-AMR in 2015 (2), the
European One Health Action Plan in 2017 (5) and the
subsequent commitment by Member States to develop
NAPs, several countries are only just starting on their
roadmap to implement effective interventions to tackle
AMR. High-level commitment is still lacking and impor-
tant programmes and interventions on IPC, antimicrobial
stewardship and surveillance remain under-resourced.
Despite important advances, this report highlights the
persistent disparities in AMR prevalence across the WHO
European Region and uncovers unexploited opportuni-
ties to counteract AMR. Greater efforts and investment
are required to increase the comparability, quantity and
quality of AMR surveillance data.

13 Allreferences to Kosovo in this document should be understood to be
in the context of the United Nations Security Council resolution 1244
(1999).

14 AWaRe classifies antibiotics into three stewardship groups — Access,
Watch and Reserve - to emphasize the importance of their optimal
uses and potential for AMR.
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EU/EEA countries

Overall EU/EEA situation

Twenty-nine EU/EEA countries reported data for 2020 to
EARS-Net. Twenty-eight reported data for all eight bac-
terial species under surveillance by EARS-Net (E. coli,
K. pneumoniae, P. aeruginosa, Acinetobacter spp.,
S. pneumoniae, S. aureus, E. faecalis and E. faecium),
while one (Greece) reported data for all bacterial
species except S. pneumoniae. The most commonly
reported bacterial species was E. coli (41.3%), fol-
lowed by S. aureus (21.9%), K. pneumoniae (11.9%),
E. faecalis (8.4%), P. aeruginosa (6.2%), E. faecium
(5.5%), S. pneumoniae (2.6%) and Acinetobacter spp.
(2.3%). The overall number of reported isolates at EU/
EEA level increased in 2020 compared to 2019 for
all bacterial species except S. pneumoniae. These
increases were not always observed at country level.
For S. pneumoniae, on the other hand, there was both a
large decrease in the overall number of isolates between
2019 and 2020 (44.3%; from 15 608 in 2019 to 8689 in
2020) and similarly large decreases of 20% or more
reported in all but one country.

Country-specific results on data availability and age
group, sex and ICU patient percentages are available for
each bacterial species in the country and area profiles
(Chapter 4). Results by age group and sex for specific
AMR phenotypes are available in ECDC’s Surveillance
Atlas of Infectious Diseases (5).

The AMR situation reported by EU/EEA countries to
EARS-Net for 2020 varied widely depending on the
bacterial species, antimicrobial group and geographi-
cal region (Table 7a, Fig. 1-10 and country and area
profiles). Overall for the EU/EEA (excluding the United
Kingdom), most of the bacterial species—antimicrobial
combinations in this report showed either a significantly
decreasing trend or no significant trend in the popula-
tion-weighted mean AMR percentage during 2016-2020.
The exceptions to this were carbapenem resistance in
E. coli and K. pneumoniae and vancomycin resistance
in E. faecium, for which there was a significant increase
during this period (Table 7b).

In 2020, more than half of the E. coli isolates reported to
EARS-Net and more than a third of the K. pneumoniae iso-
lates were resistant to at least one antimicrobial group
under surveillance, and combined resistance to several
antimicrobial groups was a frequent occurrence. Among
antimicrobial groups monitored for both species, AMR
percentages generally were higher in K. pneumoniae
than in E. coli. Carbapenem resistance remained rare
in E. coli, but almost a quarter of EU/EEA countries
reported carbapenem resistance percentages above
10% in K. pneumoniae. Carbapenem resistance was also
common in P. aeruginosa and Acinetobacter spp., and
at a higher percentage than in K. pneumoniae. For most
gram-negative bacteria under surveillance, changes in
the EU/EEA (excluding the United Kingdom) population-
weighted mean AMR percentages between 2016 and
2020 were moderate and AMR remained at high levels,
as previously reported.

For S. aureus, a decrease in the percentage of MRSA
isolates was reported during 2016-2020 (Table 7b).
MRSA nevertheless remains an important pathogen in
the EU/EEA, with levels remaining high in several coun-
tries and combined resistance to another antimicrobial
group common. A decreasing trend was also seen during
2016-2020 for the percentage of macrolide resistance in
S. pneumoniae (Table 7b).

One development of particular concern was the increas-
ing trend in the EU/EEA (excluding the United Kingdom)
population-weighted mean percentage of vancomycin-
resistant isolates of E. faecium, which increased from
11.6% in 2016 to 16.8% in 2020.

The reported AMR percentages for several bacterial
species—antimicrobial group combinations varied widely
among countries, with a north-to-south and west-to-east
gradient evident. In general, the lowest AMR percent-
ages were reported by countries in the north of Europe
and the highest by countries in the south and east.
There was no distinct geographical pattern for vancomy-
cin-resistant E. faecium.
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Bacterial species-specific results

E. coli
Epidemiology

For 2020, 29 EU/EEA countries reported 138 793 iso-
lates of E. coli. Of these, 105 827 (76%) isolates had
AST results for aminopenicillins, 137 465 (99%) for
third-generation cephalosporins, 137 785 (99%) for fluo-
roquinolones, 134 683 (97%) for aminoglycosides and
134 032 (97%) for carbapenems (Table 7a).

At EU/EEA level, more than half (54.0%) of the E. coli iso-
lates reported to EARS-Net for 2020 were resistant to at
least one of the antimicrobial groups under surveillance
(aminopenicillins, fluoroquinolones, third-generation
cephalosporins, aminoglycosides and carbapenems)
(Table 8). In 2020, the highest EU/EEA population-
weighted mean resistance percentage was reported for
aminopenicillins (54.6%), followed by fluoroquinolones
(23.8%), third-generation cephalosporins (14.9%) and
aminoglycosides (10.9%). Resistance to carbapenems
remained rare (0.2%) (Table 7a).

There was a significantly increasing trend between 2016
and 2020 in the EU/EEA (excluding the United Kingdom)
population-weighted mean percentage for carbapenem
resistance, while the EU/EEA (excluding the United
Kingdom) trends for aminopenicillin resistance, third-
generation cephalosporin resistance, fluoroquinolone

resistance and aminoglycoside resistance decreased
significantly during the same period. When restricting
the analysis to include only laboratories that consist-
ently reported data for all five years, all trends remained
significant (Table 7b). Larger annual decreases in
EU/EEA-level resistance percentages were seen in 2020
than in the period 2016-2019 for aminopenicillin (-2.0%)
and third-generation cephalosporins (-0.7%) (Table 7b).
The former was also reflected at country level by annual
decreases in more than 80% of the countries reporting
data on the species—antimicrobial group (6).

Resistance to multiple antimicrobial groups was com-
mon. Among the resistant phenotypes, resistance to
aminopenicillins, both as single resistance or in com-
bination with other antimicrobial groups, was the most
common at EU/EEA level (Table 8). In 2020, the percent-
age of combined resistance, measured as resistance
to fluoroquinolones, third-generation cephalosporins
and aminoglycosides, was 5.7% (EU/EEA (excluding the
United Kingdom) population-weighted mean) and this
showed a statistically significant decreasing trend dur-
ing the period 2016—2020 (Table 7b).

Except for carbapenem resistance, large intercountry
variations were noted for all antimicrobial groups under
surveillance (Table 7a), with generally higher AMR per-
centages reported from southern and eastern Europe
than from northern Europe (Fig. 1-3).

Table 8 E. coli: total number of invasive isolates tested (N = 98 567)* and AMR percentage (%) per phenotype, EU/EEA,

2020

AMR pattern® Number of isolates Percentage of total

Fully susceptible (to included antimicrobial groups) 45338 46.0
Single resistance (to indicated antimicrobial group)

Total (all single resistance) 32535 33.0
Aminopenicillins 29512 29.9
Fluoroquinolones 2547 2.6
Other antimicrobial groups 476 0.5
Resistance to two antimicrobial groups

Total (all two-group combinations) 10 026 10.2
Aminopenicillins + fluoroquinolones 5660 5.7
Aminopenicillins + third-generation cephalosporins 2493 2.5
Aminopenicillins + aminoglycosides 1710 1.7
Other antimicrobial group combinations 163 0.2
Resistance to three antimicrobial groups

Total (all three-group combinations) 6742 6.8
Aminopenicillins + third-generation cephalosporins + fluoroquinolones 4417 4.5
Aminopenicillins + fluoroquinolones + aminoglycosides 1830 1.9
Other antimicrobial group combinations 495 0.5
Resistance to four antimicrobial groups

Total (all four-group combinations) 3902 4.0
Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides 3873 3.9
Other antimicrobial group combinations 29 <01
Resistance to five antimicrobial groups

Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides + carbapenems 24 <01

2 Only isolates with complete susceptibility information for aminopenicillins (@amoxicillin or ampicillin), third-generation cephalosporins (cefotaxime, ceftriaxone or
ceftazidime), carbapenems (imipenem or meropenem), fluoroquinolones (ciprofloxacin, levofloxacin or ofloxacin) and aminoglycosides (gentamicin or tobramycin)
were included in the analysis. This represented 71% (98 567/138 793) of all reported E. coli isolates.

b Only AMR combinations » 1% of the total are specified.
¢ Not adjusted for population differences in the reporting countries.
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Discussion

E. coli is a major cause of bloodstream infection in
Europe, and prompt access to effective antimicrobial
treatment is essential to reduce the health-related and
economic burden caused by E. coli infection. Infections
caused by antimicrobial-resistant E. coli proportionally
contribute most to the burden of AMR in the EU/EEA,
both in terms of the number of cases and the number
of attributable deaths (7). As resistant E. coli commonly
occur in the community, interventions to reduce the
burden of infection should not be restricted to hospital
settings, but should also target primary and community
care.

Time-series analyses of EU/EEA population-weighted
means for third-generation cephalosporin resistance
and fluoroquinolone resistance in E. coli reported to
EARS-Net for the years 2002-2018 have shown that
while AMR percentages increased substantially during
the period, the increase was most prominent up until
around 2012. After this, it was less pronounced (8). A
significantly declining EU/EEA (excluding the United
Kingdom) trend was noted for the five-year period pre-
sented in this report (2016—2020). Percentages of AMR
reported for 2020 nevertheless remain at a high level,
highlighting the need for further efforts to improve anti-
microbial stewardship and IPC.

Use of broad-spectrum antimicrobials is a known risk
factor for the colonization and spread of antimicrobial-
resistant Enterobacterales, including E. coli. Associations
between national AMR percentages in E. coli and national
antimicrobial consumption rates have been reported
(9). The latest data from ESAC-Net show a considerable
decrease in antimicrobial consumption in 2020 (10). A
less uniform pattern is reflected for AMR percentages at
EU/EEA level. The latest data from ESAC-Net also show
that large intercountry variations in the use of broad-
spectrum antimicrobials remain (z0), indicating a need
for increased focus on antimicrobial stewardship and
highlighting the potential for further reductions in antimi-
crobial consumption.

As high AMR levels have been reported in E. coli iso-
lates from food-producing animals in Europe, including
the rare occurrence of isolates with carbapenemase
production (11), ensuring cross-sectoral collaboration
between the human, veterinary and food-production
sectors is essential. This work is underpinned by the
European One Health approach, which addresses AMR in
both humans and animals. ECDC is working closely with
the European Food Safety Authority and the European
Medicines Agency to better understand the inter-
relationships between antimicrobial use and AMR in
humans and animals across Europe, and produced the
third joint interagency report on integrated analysis of
antimicrobial agent consumption and occurrence of AMR
in bacteria from humans and food-producing animals in
2021 (9).

Although carbapenem-resistant isolates remained rare
among the invasive E. coliisolates included in EARS-Net,

there was a small but significant increase in the EU/EEA
(excluding the United Kingdom) population-weighted
mean between 2016 and 2020. A further increase in seri-
ous infections caused by carbapenem-resistant E. coli
would have severe consequences on the burden of AMR
in the EU/EEA. Carbapenem-resistant Enterobacterales
(CRE) infections are associated with high mortality,
primarily due to delays in the administration of effec-
tive treatment and the limited availability of treatment
options. The 2019 update of ECDC’s rapid risk assess-
ment on CRE highlights the need for high standards in
IPC, combined with adequate microbiological capacity to
detect and prevent further spread (12).

Carbapenem resistance is most often medi-
ated by a range of carbapenemases, but there are
carbapenemase-producing isolates that test suscepti-
ble to meropenem and/or imipenem, based on clinical
breakpoints. One example is OXA-244-producing E. coli
that might be classified only as extended spectrum beta
lactamase-producing instead of carbapenemase-pro-
ducing E. coli, unless specifically tested for OXA-48-like
carbapenemases. A recent ECDC risk assessment on
OXA-244-producing E. coli (13) indicated a pan-European
problem, with a high risk of further spread of OXA-244-
producing E. coli in the EU/EEA, given the rapid and
simultaneous increase in multiple countries between
2016 and 2019. There is a risk that transmission of OXA-
244-producing E. coli in the community may contribute
to the loss of carbapenems as options for treatment of
E. coli infections. This highlights the need for further
investigation to determine the source and routes of
transmission for these infections.

To address the need for enhanced CRE surveillance
and complement the phenotypic-based surveillance
data available from EARS-Net, a carbapenem- and/or
colistin-resistant Enterobacterales (CCRE) periodically
repeated survey has been incorporated into the
European Antimicrobial Resistance Genes Surveillance
Network (EURGen-Net) (14). The survey results will pro-
vide information on the prevalence and distribution
of carbapenemases and contribute to a better under-
standing of the epidemiology of CRE in Europe and risk
factors associated with CRE infection and colonization.
ECDC, to a limited extent, is also able to provide Member
States with access to whole-genome sequencing ser-
vices, primarily for investigating potential multicountry
outbreaks. By way of example, these services were
provided for a combined clonal and plasmid-mediated
outbreak of carbapenemase-producing Enterobacterales
in Lithuania in 2019-2020 (15).

K. pneumoniae
Epidemiology

For 2020, 29 EU/EEA countries reported 40 o075 iso-
lates of K. pneumoniae. Of these, 39 579 (99%) isolates
had AST results for third-generation cephalosporins,
39 794 (99%) for fluoroquinolones, 38 733 (97%) for
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aminoglycosides and 39 006 (97%) for carbapenems
(Table 7a).

At EU/EEA level, more than a third (38.0%) of the
K. pneumoniae isolates reported to EARS-Net for 2020
were resistant to at least one of the antimicrobial groups
under surveillance (fluoroquinolones, third-generation
cephalosporins, aminoglycosides and carbapenems)
(Table 9). In 2020, the highest EU/EEA population-
weighted mean resistance percentage was reported for
third-generation cephalosporins (33.9%), followed by
fluoroquinolones (33.8%), aminoglycosides (23.7%) and
carbapenems (10.0%) (Table 7a).

Between 2016 and 2020, there was a significantly
increasing trend in the EU/EEA (excluding the United
Kingdom) population-weighted mean percentage for
carbapenem resistance, while the EU/EEA (excluding
the United Kingdom) trend for aminoglycoside resist-
ance decreased significantly during the same period.
All noted EU/EEA (excluding the United Kingdom) trends
remained significant when restricting the analysis to
include only laboratories that consistently reported data
(Table 7b). Notably, the annual change in resistance per-
centage at EU/EEA level indicated a quite large increase
in 2020 (1%) for carbapenems compared with the period
2016-2019 (Table 7b).

Single resistance was less commonly reported than
resistance to two or three antimicrobial groups, with the
most common AMR phenotype being combined resistance
to third-generation cephalosporins, fluoroquinolones
and aminoglycosides (Table 9). The EU/EEA (exclud-
ing the United Kingdom) population-weighted mean for

combined resistance to fluoroquinolones, third-genera-
tion cephalosporins and aminoglycosides was 21.0% in
2020 and showed a statistically significant decreasing
trend during the period 2016—2020 (Table 7b).

Large intercountry variations were noted for all anti-
microbial groups under surveillance (Table 7a), with
generally higher AMR percentages reported from south-
ern and eastern Europe than from northern Europe
(Fig. 4 and s5). Several countries reported carbapenem
resistance percentages above 10% for K. pneumoniae.
The countries reporting the highest percentages of
carbapenem resistance in K. pneumoniae were also
among those reporting the highest AMR percentages for
the other antimicrobial groups.

Discussion

The AMR situation in K. pneumoniae in the EU/EEA
remains problematic. In addition, a significantly increas-
ing trend in the EU/EEA (excluding the United Kingdom)
population-weighted mean percentages for carbapenem
resistance, as well as a larger increase in the EU/EEA
(excluding the United Kingdom) population-weighted
mean carbapenem resistance percentage was noted
from 2019 to 2020 compared to the annual change in
the previous years covered by this report. Carbapenem
resistance was almost always combined with resistance
to several other key antimicrobial groups, leading to a
severely limited range of treatment options for serious
infections caused by this type of bacteria. ECDC’s study
of the health burden of AMR found that even though
the level of carbapenem-resistant K. pneumoniae was
relatively low, the impact of AMR on the EU/EEA health

Table 9 K. pneumoniae: total number of invasive isolates tested (N = 37 187)* and AMR percentage (%) per phenotype,

EU/EEA, 2020

AMR pattern® Number of isolates Percentage of total

Fully susceptible (to included antimicrobial groups)

Single resistance (to indicated antimicrobial group)

Total (all single resistance)

Fluoroquinolones

Third-generation cephalosporins

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (all two-group combinations)

Third-generation cephalosporins + fluoroquinolones
Third-generation cephalosporins + aminoglycosides

Other antimicrobial group combinations

Resistance to three antimicrobial groups

Total (all three-group combinations)

Third-generation cephalosporins + fluoroquinolones + aminoglycosides
Third-generation cephalosporins + fluoroquinolones + carbapenems
Other antimicrobial group combinations

Resistance to four antimicrobial groups

Third-generation cephalosporins + fluoroquinolones + aminoglycosides + carbapenems

23069 62.0
2839 7.6
1400 3.8
1212 3.3

227 0.6

3082 8.3

2195 5.9
412 11
475 13

5828 15.7
4652 12.5
1101 3.0

75 0.2

2369 6.4

3 Only isolates with complete susceptibility information for third-generation cephalosporins (cefotaxime, ceftriaxone or ceftazidime), carbapenems (imipenem
or meropenem), fluoroquinolones (ciprofloxacin, levofloxacin or ofloxacin) and aminoglycosides (gentamicin or tobramycin) were included in the analysis. This

represented 93% (37 187/40 o75) of all reported K. pneumoniae isolates.
b Only AMR combinations » 1% of the total are specified.
¢ Not adjusted for population differences in the reporting countries.
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burden is heavy because of the high level of attributable
mortality for these infections (7). This underlines the
need for continuous close monitoring and greater efforts
to respond efficiently to this public health threat.

The highest percentages of carbapenem resistance
were observed in south and south-eastern Europe,
similar to the distribution of carbapenemase-producing
Enterobacterales reflected by another European sur-
veillance initiative, EURGen-Net (16). Results from
EURGen-Net also show that in several EU/EEA coun-
tries the situation deteriorated between 2010 and 2018
with regard to the epidemiological stage of the spread
of carbapenemase-producing Enterobacterales (16).
Numerous reports on outbreaks with varying potential
for, or recorded cross-border spread of, CRE demon-
strate the transmission potential in EU/EEA health-care
systems (17-19). Outbreaks and clusters in EU/EEA
countries also highlight the importance of detecting CRE
early in settings with low incidence, due to their high
transmissibility (17-21).

CRE canberesistantto carbapenemsasaresult of various
mechanisms, but most frequently through production of
carbapenemase enzymes. It is not possible to assess
the overall presence and spread of carbapenemase-
producing Enterobacterales through the data available
from EARS-Net, as some carbapenemases do not confer
a fully carbapenem-resistant phenotype. One example is
the OXA-48-like carbapenemase enzymes, which present
a particular problem for laboratory detection because of
their weak capacity to hydrolyse carbapenems (17).

Although K. pneumoniae carbapenemase still plays an
important role among the carbapenemases produced
by K. pneumoniae, recent outbreaks of carbapenemase
(NDM-1 and OXA-48)-producing and colistin-resistant
K. pneumoniae have highlighted the concomitant
increase in virulence, transmissibility and AMR among
certain K. pneumoniae strains. These strains pose a con-
siderably higher risk to human health than was previously
the case with the broader K. pneumoniae population. A
2021 rapid risk assessment by ECDC raised the issue of
emerging hypervirulent K. pneumoniae ST23 carrying
carbapenemase genes (22). The limited information avail-
able so far indicates that very few cases and clusters
have been reported in the EU/EEA. Early detection of such
strains and close cooperation between clinicians and
public health services nevertheless are crucial to avoid-
ing spread among the patient population in the EU/EEA.

There is a need for increased capacity in the EU/EEA to
support outbreak investigations and surveillance with
real-time whole genome sequencing to identify high-
risk clones and implement enhanced control measures
to avoid further spread (20,21). One initiative to address
this need is the CCRE surveys (part of EURGen-Net)
that will provide updated and more detailed informa-
tion on the distribution of carbapenemase-producing
K. pneumoniae in Europe (14).

As highlighted in the 2019 update of ECDC’s rapid risk
assessment on CRE, options for action include timely and

appropriate diagnosis, high standards of IPC and anti-
microbial stewardship (22). Many EU/EEA countries have
developed and implemented recommendations and guid-
ance documents on multidrug-resistant Enterobacterales
and/or CRE (23), indicating a trend towards nationally
coordinated responses to this public health threat. To
support countries, ECDC published in 2017 a guidance
document on how to prevent the entry and spread of
CRE into health-care settings. The guidance outlines
evidence-based best practices for the prevention of CRE,
including measures for intervention that can be adopted
or adapted to local needs, depending on the availability
of financial and structural resources (24).

Colistin is being used to treat CRE infections, but colistin
resistance may develop during treatment. The transfer-
able plasmid-mediated colistin-resistance genes that
can transmit colistin resistance more easily between
bacteria further increase the risk for spread of colistin
resistance (25). Colistin resistance poses a substantial
public health risk to the EU/EEA because it further lim-
its treatment options in patients with infections caused
by multidrug-resistant gram-negative bacteria, including
CRE. The distribution of colistin resistance is difficult to
assess through EARS-Net, as colistin susceptibility test-
ing generally is not part of the initial routine AST panel for
Enterobacterales. Instead, this is performed at national
level after referral of multidrug-resistant isolates to a
reference laboratory. In addition, colistin susceptibility
testing is methodologically challenging. A joint EUCAST
and Clinical and Laboratory Standards Institute working
group has issued recommendations confirming that broth
microdilution is so far the only valid method for colistin
susceptibility testing (26). A survey among EARS-Net par-
ticipating laboratories in 2017 showed that a majority of
the local laboratories responding did not test for colistin
susceptibility locally or used methods that are not rec-
ommended by EUCAST (ECDC, United Kingdom National
External Quality Assessment Service, unpublished data,
2017). This has led to the conclusion that until local
laboratory capacity has improved, data sources other
than EARS-Net are needed for colistin susceptibility sur-
veillance. To better understand the capacity for colistin
susceptibility testing and the distribution of colistin-
resistant Enterobacterales in Europe, ECDC has included
colistin in the surveillance panel of the CCRE survey. In
addition, one of the survey objectives is to support tech-
nical capacity-building in EU Member States (14).

WHO sees a critical need for research and development of
newantibioticstargetingthird-generation cephalosporin-
resistant and CRE, including K. pneumoniae and
E. coli (27).

P. aeruginosa
Epidemiology

For 2020, 29 EU/EEA countries reported 20 675 isolates
of P. aeruginosa. Of these, 19 695 (95%) isolates had
AST results for piperacillin-tazobactam, 20 014 (97%)
for ceftazidime, 20 279 (98%) for fluoroquinolones,
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12 840 (62%) for aminoglycosides and 20 414 (99%) for
carbapenems (Table 7a).

In the EU/EEA, 30.1% of the P. aeruginosa isolates
reported to EARS-Net for 2020 were resistant to at
least one of the antimicrobial groups under surveil-
lance  (piperacillin-tazobactam,  fluoroquinolones,
ceftazidime, aminoglycosides and carbapenems)
(Table 10). The highest EU/EEA population-weighted
mean resistance percentage in 2020 was reported for
fluoroquinolones (19.6%), followed by piperacillin-
tazobactam (18.8%), carbapenems (17.8%), ceftazidime
(15.5%) and aminoglycosides (9.4%) (Table 7a).

Between 2016 and 2020, EU/EEA (excluding the United
Kingdom) trends decreased significantly for all but two
antimicrobial groups under surveillance (piperacillin-
tazobactam and ceftazidime). When restricting the
analysis to include only laboratories that consistently
reported data forallfive years, the trends for carbapenem
resistance, fluoroquinolone and aminoglycoside resist-
ance remained statistically significant (Table 7b). For
P. aeruginosa and aminoglycosides there was a consid-
erable change in the analysis for 2020 and a relatively
large annual decrease in resistance percentage for 2020
(-3.2%) compared to the period 2016-2019 (Table 7b).

Resistance to two or more antimicrobial groups was com-
mon, being seen in 17.3% of all tested isolates (Table 10).
Between 2016 and 2020, the EU/EEA (excluding the

United Kingdom) population-weighted mean percentage
of combined resistance, defined as resistance to at least
three of the antimicrobial groups under surveillance,
significantly decreased from 15.0% to 12.1% (Table 7b).
Large intercountry variations were noted for all antimi-
crobial groups (Table 7a), with generally higher AMR
percentages reported from southern and eastern Europe
than northern Europe (Fig. 6).

Discussion

EARS-Net data showed that at EU/EEA (excluding the
United Kingdom) level, trends in resistance decreased
significantly for P. aeruginosa in relation to several anti-
microbial groups under surveillance during the period
2016 to 2020. High AMR percentages and combined AMR
nevertheless persisted in many countries, especially
in the eastern and south-eastern parts of Europe. As
P. aeruginosa is intrinsically resistant to many antimi-
crobial agents, additional acquired resistance is further
complicating the treatment of P. aeruginosa infections.

The public health implications of AMR in P. aeruginosa
should not be ignored, as P. aeruginosa remains one of
the major causes of health-care-associated infection in
Europe (28). P. aeruginosa and Acinetobacter spp. blood-
stream infections are proportionally far more commonly
reported from some EU/EEA countries than others (6). An
analysis based on 2016 EARS-Net data highlighted that
countries reporting high proportions of P. aeruginosa

Table 10 P. aeruginosa: total number of invasive isolates tested (N = 11 967)* and AMR percentage (%) per phenotype,

EU/EEA, 2020

AMR pattern® Number of isolates Percentage of total

Fully susceptible (to included antimicrobial groups)
Single resistance (to indicated antimicrobial group)
Total (all single resistance types)

Fluoroquinolones

Carbapenems

Piperacillin-tazobactam

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (all two-group combinations)
Piperacillin-tazobactam + ceftazidime
Fluoroquinolones + carbapenems

Other antimicrobial group combinations

Resistance to three antimicrobial groups

Total (all three-group combinations)
Piperacillin-tazobactam + ceftazidime + carbapenems
Piperacillin-tazobactam + ceftazidime + fluoroquinolones
Other antimicrobial group combinations

Resistance to four antimicrobial groups

Total (all four-group combinations)
Piperacillin-tazobactam + fluoroguinolones + ceftazidime + carbapenems
Other antimicrobial group combinations

Resistance to five antimicrobial groups

Piperacillin-tazobactam + fluoroquinolones + ceftazidime + aminoglycosides + carbapenems

8367 69.9
1529 12.8
635 5.3
598 5.0
182 15
114 1.0
908 7.6
423 3.5
212 1.8
273 2.3
477 4.0
163 1.4
139 1.2
175 15
321 2.7
170 1.4
151 13
365 3.1

2 Only isolates with complete susceptibility information for at least three antimicrobial groups among piperacillin-tazobactam, ceftazidime, carbapenems
(imipenem or meropenem), fluoroquinolones (ciprofloxacin or levofloxacin) and aminoglycosides (tobramycin) were included in the analysis. This represented 58%

(11 967/20 675) of all reported P. aeruginosa isolates.
b Only AMR combinations » 1% of the total are specified.
¢ Not adjusted for population differences in the reporting countries.
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and Acinetobacter spp. bloodstream infections among
all reported bloodstream infections were also those
where the percentage of isolates with acquired AMR in
gram-negative bacteria generally was highest (29). This
finding is probably attributable to shared risk factors,
such as a high proportion of consumption of broad-
spectrum antimicrobials (30). Addressing these factors
and implementing high standards of IPC in health care
across these countries probably will have a positive
impact. Not only will it ease the burden of infections
caused by bacteria with high levels of intrinsic AMR,
such as P. aeruginosa and Acinetobacter spp., but it will
also reduce the burden caused by bacteria with acquired
AMR.

At global level, WHO has listed carbapenem-resistant
P. aeruginosa as a pathogen of critical priority that
requires research and the development of new antibiot-
ics (27).

Acinetobacter spp.
Epidemiology

For 2020, 29 EU/EEA countries reported 7622 iso-
lates of Acinetobacter spp., with four EU/EEA countries
each reporting fewer than 30 isolates. Of these, 7392
(97%) isolates had AST results for fluoroquinolones,
7306 (96%) for aminoglycosides and 7542 (99%) for
carbapenems (Table 7a).

Almost two thirds (65.6%) of the Acinetobacter spp. iso-
lates reported by EU/EEA countries to EARS-Net for 2020
were resistant to at least one of the antimicrobial groups
under surveillance (fluoroquinolones, aminoglycosides
and carbapenems) (Table 11). The highest EU/EEA
population-weighted mean AMR percentage in 2020
was reported for fluoroquinolones (41.8%), followed
by carbapenems (38.0%) and aminoglycosides (37.1%)
(Table 7a).

Between 2016 and 2020, no significant trend was
detected for carbapenem, fluoroquinolone or amino-
glycoside resistance respectively in the EU/EEA
(excluding the United Kingdom) (Table 7b). A quite large
annual increase in resistance percentage nevertheless
was seen for carbapenem at EU/EEA level in 2020 (1.1%)
compared with the period 2016-2019 (Table 7b).

Resistance to one or two antimicrobial groups was con-
siderably less common than combined resistance to all
three groups under surveillance (Table 11). Between
2016 and 2020, the EU/EEA (excluding the United
Kingdom) population-weighted mean percentage for
combined resistance to carbapenems, fluoroquinolones
and aminoglycosides significantly increased from 32.3%
to 34.1%. This trend did not remain statistically signifi-
cant, however, when restricting the analysis to include
only laboratories consistently reporting data for all five
years (Table 7b).

Large intercountry variations were noted for all antimi-
crobial groups (Table 7a), with generally higher AMR
percentages reported from southern and eastern Europe
than northern Europe (see country and area profiles in
Chapter 4 and Fig. 7 in Chapter 3).

Discussion

Of all the bacterial species under surveillance by
EARS-Net, Acinetobacter spp. is the least commonly
reported and the one for which the intercountry range in
AMR percentagesiswidest.In 2020, the percentage ofiso-
lates resistant to at least one of the antimicrobial groups
under surveillance (fluoroquinolones, aminoglycosides
or carbapenems) ranged between 0.0% and 98.2%,
depending on the reporting country. In general, the
highest AMR percentages were reported from southern
and eastern Europe. The high levels of AMR in these
countries are of great concern since the most frequently
reported AMR phenotype was combined resistance to all

Table 11 Acinetobacter spp.: total number of invasive isolates tested (N = 7162)° and AMR percentage (%) per

phenotype, EU/EEA, 2020

AMR pattern® Number of isolates Percentage of total

Fully susceptible (to included antimicrobial groups)
Single resistance (to indicated antimicrobial group)
Total (any single resistance)

Fluoroquinolones

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (any two-group combinations)
Fluoroquinolones + carbapenems

Fluoroguinolones + aminoglycosides

Other antimicrobial group combinations

Resistance to three antimicrobial groups
Fluoroquinolones + aminoglycosides + carbapenems

2 461 34.4
238 33
146 2.0

92 13
358 5.0
242 3.4
103 1.4

13 0.2
4105 57.3

2 Only isolates with complete susceptibility information for carbapenems (imipenem or meropenem), fluoroquinolones (ciprofloxacin or levofloxacin) and
aminoglycosides (gentamicin or tobramycin) were included in the analysis. This represented 94% (7162/7622) of all reported Acinetobacter spp. isolates.

b Only AMR combinations > 1% of the total are specified.
¢ Not adjusted for population differences in the reporting countries.
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three antimicrobial groups under surveillance, severely
limiting options for patient treatment.

As Acinetobacter spp. are intrinsically resistant to many
antimicrobial agents, additional acquired AMR is further
complicating treatment of Acinetobacter spp. infections.
The presence of multidrug-resistant Acinetobacter spp.
in the health-care environment is problematic: the bacte-
rium can persist in the environment for long periods and
is notoriously difficult to eradicate once established.

ECDC’s risk assessment on carbapenem-resistant
Acinetobacter baumannii (A. baumannii) in health-care
settings highlights the need for increased efforts to
face this significant threat to patients and health-care
systems in all EU/EEA countries. The document outlines
options to reduce risks through clinical management,
prevention of transmission in hospitals and other
health-care settings, prevention of cross-border trans-
mission and improvement in the preparedness of EU/EEA
countries. Options for response presented in the risk
assessment include timely laboratory reporting, screen-
ing and pre-emptive isolation of high-risk patients, good
infection control and antimicrobial stewardship pro-
grammes (312).

WHO has listed carbapenem-resistant A. baumannii as
a pathogen of critical priority in its global priority list of
antibiotic-resistant bacteria requiring research and the
development of new antibiotics (27).

S. aureus
Epidemiology

For 2020, 29 EU/EEA countries reported 73 518 isolates
of S. aureus. Of these, 72 314 (98%) isolates had AST
results or molecular confirmation test results available
to determine MRSA (Table 7a).

One fifth (20.1%) of the S. aureus isolates reported by
EU/EEA countries to EARS-Net for 2020 were resist-
ant to at least one of the antimicrobial groups under
surveillance (methicillin/MRSA, fluoroquinolones and
rifampicin) (Table 12).

The EU/EEA (excluding the United Kingdom) population-
weighted mean MRSA percentage was 16.7% in 2020.
This denotes a significantly decreasing trend for the
period 2016-2020, from 19.3% to 16.7%, a trend that
remained statistically significant when restricting the
analysis to include only laboratories that consistently
reported data for all five years (Table 7b).

Among MRSA, combined resistance to another antimi-
crobial group was common. The most common AMR
combination was MRSA and resistance to fluoroquinolones
(Table 12).

Large intercountry variations were noted for MRSA
(Table 7a), with generally higher AMR percentages
reported from southern and eastern Europe than north-
ern Europe (Fig. 8).

Discussion

In 2020, MRSA percentages were stable or decreasing in
several EU/EEA countries (6), and a decreasing EU/EEA
(excluding the United Kingdom) population-weighted
mean MRSA percentage was noted. Several countries
have developed and implemented national recommenda-
tions and guidance documents on preventing the spread
of MRSA, focusing on improved IPC and prudent antimi-
crobial use (23).

Despite this positive development, MRSA remains an
important pathogen in Europe. S. aureus is one of the
most common causes of bloodstream infections, exhib-
iting a high burden in terms of morbidity and mortality
(7). Although the EU/EEA (excluding the United Kingdom)

Table 12 S. aureus: total number of invasive isolates tested (N = 49 773)* and AMR percentage (%) per phenotype,

EU/EEA, 2020

AMR pattern® Number of isolates Percentage of total

Fully susceptible (to included antimicrobial groups)
Single resistance (to indicated antimicrobial group)
Total (any single resistance)

Fluoroquinolones

Methicillin/MRSA

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (any two-group combinations)
Methicillin/MRSA + fluoroquinolones

Other resistance combinations

Resistance to three antimicrobial groups
Methicillin/MRSA + fluoroquinolones + rifampicin

o

39769 79.9
4272 8.6
2446 4.9
1605 3.2
i 0.4
5388 10.8
5298 10.6
90 0.2
344 0.7

Only isolates with complete susceptibility information for MRSA, fluoroquinolones and rifampicin were included in the analysis. This represented 68%

(49 773/73 518) of all reported S. aureus isolates. MRSA is based on oxacillin or cefoxitin, but AST results reported as cloxacillin, dicloxacillin, flucloxacillin or
methicillin are accepted as a marker for oxacillin resistance if oxacillin is not reported; data from molecular confirmation tests (detection of mecA gene by PCR or
a positive PBP2A-agglutionation test) are given priority over phenotypic AST results. For fluoroquinolones (ciprofloxacin, levofloxacin or ofloxacin) AST results for
norfloxacin are also accepted if neither ciprofloxacin, levofloxacin nor ofloxacin results are available.

o

Only AMR combinations » 1% of the total are specified.
Not adjusted for population differences in the reporting countries.

-
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population-weighted MRSA percentage, as reported by
EARS-Net, has been decreasing for many years, ECDC’s
study of the health burden of AMR reported an increase
in estimated MRSA incidence between 2007 and 2015.
Further analysis of the age-group-specific incidence as
part of the ECDC study found that this mainly related
to infants and people aged 55 years or above (7). The
difference in the development over time of the MRSA
percentage and the MRSA incidence indicates a need for
further study of the distribution of S. aureus infections
in the EU/EEA to obtain a better overview of the current
epidemiological situation.

Comprehensive MRSA strategies targeting all health-
care sectors are essential to slow down the spread of
MRSA in Europe. Monitoring of MRSA in animals and food
currently is voluntary and is performed only in a limited
number of countries. This monitoring nevertheless noted
the detection of MRSA, mainly livestock-associated
MRSA (LA-MRSA), in food and food-producing animals
in 2018-2019 (21). LA-MRSA has gained attention, as
it poses a zoonotic risk, particularly for those working
in close contact with livestock. Although data collected
through EARS-Net do not allow identification of LA-MRSA
isolates, an ECDC survey documented an increasing
detection and geographical dispersion of LA-MRSA in
humans in the EU/EEA during the period 2007-2013 and
highlighted the veterinary and public health significance
of LA-MRSA as a One Health issue (32).

S. pneumoniae
Epidemiology

For 2020, 28 EU/EEA countries reported 8689 isolates of
S. pneumoniae. There was a decrease of 20% or more in

the number of reported isolates in 2020 compared to the
previous year in all but one of the reporting countries.
Such a uniform decrease was not seen for the other
bacterial species under EARS-Net surveillance. The
decrease compared to previous years was also reflected
in the number of reported isolates with AMR phenotype
in the EU/EEA (excluding the United Kingdom) (Table 7b).
Of the reported isolates, 8032 (92%) had AST results
for penicillins and 8362 (96%) had AST results for mac-
rolides (Table 7a).

For this report, the term penicillin non-wild-type refers
to S. pneumoniae isolates reported by local laboratories
as susceptible, increased exposure (I) or resistant (R) to
penicillin, assuming MIC to benzylpenicillin above those
of the wild-type isolates (> 0.06 mg/L). The analysis was
based on the qualitative susceptibility categories S/I/R,
since quantitative susceptibility information was miss-
ing for a large proportion of the reported data.

More than one fifth (22.6%) of the S. pneumoniae iso-
lates reported by EU/EEA countries to EARS-Net for
2020 were resistant to at least one of the antimicrobial
groups under surveillance (penicillins, third-generation
cephalosporins, fluoroquinolones and macrolides)
(Table 13). In 2020, the EU/EEA population-weighted
mean percentage was 15.6% for penicillin non-wild-type
and 16.9% for macrolide resistance (Table 7a).

Between 2016 and 2020, the EU/EEA (excluding the
United Kingdom) trend decreased significantly for resist-
ance to macrolides, from 18.2% to 16.9% (Table 7b).
Although no significant increase in trend was noted for
penicillin non-wild-type resistance, there nevertheless
was a relatively large annual increase in AMR percentage

Table 13 S. pneumoniae: total number of invasive isolates tested (N = 5755) and percentage non-wild-type/AMR (%)

per phenotype, EU/EEA, 2020

AMR pattern® Number of isolates Percentage of total®

Fully susceptible (to included antimicrobial groups)
Single non-wild-type/resistance (to included antimicrobial groups)
Total (any single resistance)

Macrolides

Penicillin non-wild-type¢

Fluoroquinolones

Non-wild-type/resistance to two antimicrobial groups
Total (any two-group combinations)

Penicillin non-wild-type + macrolides

Other antimicrobial group combinations
Non-wild-type/resistance to three antimicrobial groups
Total (any three-group combinations)

Other antimicrobial group combinations
Non-wild-type/resistance to four antimicrobial groups

Penicillin non-wild-type + third-generation cephalosporins + fluoroquinolones + macrolides

4452 71.4
844 14.7
4 Il
360 6.3
73 13
439 7.6
41 7.3

18 0.3
19 0.3
19 0.3
1 <0.1

2 Only isolates with complete susceptibility information for penicillins (based on penicillin or, if not available, oxacillin), third-generation cephalosporins (cefotaxime
or ceftriaxone) and fluoroquinolones (levofloxacin or moxifloxacin — AST results for norfloxacin are also accepted if neither levofloxacin nor moxifloxacin results
are available) and macrolides (azithromycin, clarithromycin or erythromycin) were included in the analysis. This represented 66% (5755/8689) of all reported

S. pneumoniae isolates.
Only AMR combinations » 1% of the total are specified.
Not adjusted for population differences in the reporting countries.

aon o

For S. pneumoniae, the term penicillin non-wild-type is used in this report, referring to S. pneumoniae isolates reported by local laboratories as susceptible,

increased exposure (1) or resistant (R) to penicillin, assuming MIC to benzylpenicillin above those of wild-type isolates (> 0.06 mg/L). The qualitative susceptibility
categories (S/1/R) as reported by the laboratory are used, since quantitative susceptibility information is missing for a large part of the data.
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at EU/EEA level in 2020 (2.4%) compared with the period
2016-2019 (Table 7b).

The EU/EEA (excluding the United Kingdom) population-
weighted mean percentage for combined penicillin
non-wild-type and resistance to macrolides was 9.0% in
2020 and decreased significantly during the period 2016
to 2020 (Table 7b). Resistance to antimicrobial groups
other than penicillin and macrolides was less common
(Table 13).

Large intercountry variations were noted for all antimi-
crobial groups (Table 7a, Fig. 9), with generally higher
macrolide resistance percentages reported from south-
ern and eastern Europe than northern Europe.

Discussion

The population-weighted EU/EEA (excluding the United
Kingdom) mean percentages for penicillin non-wild-type
and macrolide resistance did not uniformly decrease
between 2016 and 2020. As in previous years, there
were large intercountry variations. Differences in the
clinical breakpoints used historically to determine
penicillin susceptibility in S. pneumoniae (based on
the guidelines used and the sites of infection) could
introduce bias when comparing national data reported
to EARS-Net before 2020. Limited information on the
guidelines and breakpoints used for interpretation and
incomplete quantitative susceptibility data hamper
assessment of intercountry differences to some extent
and may also thwart the assessment of changes over
time.

In parallel with EARS-Net, invasive pneumococcal dis-
ease is also under separate surveillance, coordinated
by ECDC. This surveillance collects additional data on
invasive pneumococcal disease cases throughout the
EU/EEA on, for example, outcome (33). Data from this
surveillance show that the percentage of resistance to
penicillin was 2% and to erythromycin 18%, based on
reporting of antimicrobial susceptibility data by 10 coun-
triesin 2018 (33). It is, however, difficult to compare data
from the two surveillance systems due to differences in,
for instance, the number of reporting countries.

Most EU/EEA countries have implemented routine immu-
nization for children with multivalent pneumococcal
conjugated vaccines (PCVs). In some countries,
high-risk adult groups, such as elderly people and
immunocompromised individuals, are also targeted with
the polysaccharide vaccine or with PCVs (34). Changes
in immunization and serotype coverage of the available
PCVs will probably have an impact on the epidemiol-
ogy of S. pneumoniae in the EU/EEA, both in terms of
changes in the age-specific incidence and potential
serotype replacement. It is also conceivable that the
ongoing COVID-19 pandemic and related public health
interventions may additionally affect S. pneumoniae epi-
demiology in the EU/EEA.

38

E. faecalis
Epidemiology

For 2020, 29 EU/EEA countries reported 28 163 isolates
of E. faecalis - 14 279 (51%) with AST results for high-
level gentamicin (Table 7a).

In 2020, the EU/EEA (excluding the United Kingdom)
population-weighted mean percentage of high-level
gentamicin resistance in E. faecalis was 29.0%, which
represents a significant decrease from 2016, when the
percentage was 31.8% (Table 7b). There nevertheless
was a quite large annual increase in AMR percentage at
EU/EEA level in 2020 (3.7%) for high-level gentamicin
resistance compared with the period 2016-2019
(Table 7b).

Large intercountry variations were noted for high-level
gentamicin resistance in E. faecalis (Table 7a), with gen-
erally higher AMR percentages reported from southern
and eastern Europe than northern Europe, with a few
exceptions (see country and area profiles in chapter 4).
More information is provided in ECDC’s Surveillance
Atlas of Infectious Diseases (5).

Discussion

Despite the decreasing trend in high-level gentamicin
resistance in E. faecalis noted by EARS-Net, high levels
of antimicrobial-resistant enterococci remain a major
infection-control challenge and an important cause of
health-care-associated infections in Europe. In addition
to the fact that infections caused by resistant strains
are difficult to treat, enterococci are also easily dissemi-
nated in health-care settings.

E. faecium
Epidemiology

For 2020, 29 EU/EEA countries reported 18 548 isolates of
E. faecium — 18 151 (98%) with AST results for vancomycin
(Table 7a).

More than nine tenths (92.0%) of the E. faecium isolates
reported by EU/EEA countries to EARS-Net for 2020 were
resistant to at least one of the antimicrobial groups
under surveillance (@minopenicillins, gentamicin (high-
level resistance) and vancomycin) (Table 14).

AMR to two or more antimicrobial groups was common,
being seen in 52.4% of all tested isolates (Table 14).

The EU/EEA (excluding the United Kingdom) population-
weighted mean percentage of vancomycin resistance
in E. faecium was 16.8% in 2020, representing a sig-
nificant increase since 2016 when the percentage was
11.6%. National percentages ranged from 0.0% to
56.6% (Table 7a) and only 11 of the 29 EU/EEA countries
reported AMR percentages below 5% (Fig. 10).
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Table 14 E. faecium: total number of invasive isolates tested (N = 9354)* and AMR percentage (%) per phenotype,

EU/EEA, 2020

AMR pattern® Number of isolates Percentage of total

Fully susceptible (to included antimicrobial groups)
Single resistance (to indicated antimicrobial group)
Total (any single resistance)

Aminopenicillins

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (any two-group combinations)

Aminopenicillins + gentamicin (high-level resistance)
Aminopenicillins + vancomycin

Other resistance combinations

Resistance to three antimicrobial groups
Aminopenicillins + gentamicin (high-level resistance) + vancomycin

745 8.0
3710 39.7
3656 391

54 0.6
3987 42.6
3209 343

774 83

4 <0.1

912 9.7

2 Only isolates with complete susceptibility information for aminopenicillins (ampicillin or amoxicillin), gentamicin (high-level resistance) and vancomycin were
included in the analysis. This represented 50% (9354/18 548) of all reported E. faecium isolates.

b Only AMR combinations » 1% of the total are specified.
¢ Not adjusted for population differences in the reporting countries.

Discussion

The rapid and continuous increase in the percentage of
vancomycin resistance in E. faecium in the EU/EEA is a
cause for concern. ECDC’s study of the health burden
of AMR estimated that the median number of infections
and deaths attributable to vancomycin-resistant entero-
cocci almost doubled between 2007 and 2015 (7), and the
increase in resistance percentages reported since 2016
contributes to a further increase in the health burden of
vancomycin-resistant enterococci infections. The signifi-
cantly increasing trend, observed at EU/EEA (excluding
the United Kingdom) level and in several individual coun-
tries, highlights the urgent need for close monitoring
to better understand the epidemiology, clonal diversity
and risk factors associated with vancomycin-resistant
E. faecium infection. Contrary to many other bacterial
species—antimicrobial group combinations under surveil-
lance by EARS-Net, no distinct geographical pattern could
be seen for vancomycin-resistant E. faecium, with high
AMR levels reported from countries in southern, eastern
and western Europe.

Enterococci have intrinsic resistance to several anti-
microbial classes, and any additional acquired AMR
severely limits the number of treatment options.
WHO has listed vancomycin-resistant E. faecium as a
pathogen of high priority in its global priority list of
antibiotic-resistant bacteria, emphasizing the paucity of
available and effective treatment options (27). High lev-
els of antimicrobial-resistant enterococci remain a major
infection control challenge and an important cause of
health-care-associated infections in Europe. In addition
to the fact that infections caused by resistant strains
are difficult to treat, enterococci are also easily dissemi-
nated in health-care settings.
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Austria

Participating institutions

Federal Ministry of Health and Women’s Affairs
Medical University Vienna
Ordensklinikum Linz, Elisabethinen

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Austria, 20162020

Parameter mmmm

Estimated national population coverage (%) Unknown Unknown Unknown Unknown
Geographical representativeness ngh Unknown High High High
Hospital representativeness Unknown Unknown High High High
Patient and isolate representativeness Unknown Unknown High High High
Blood-culture sets/1 0oo patient days 16.2 Unknown 24.2 Unknown Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Austria,
2016-2020

Parameter o6 Loy | 2o | a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 97 95 NA

NA: not applicable.
2 Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Austria, 2016-2020

2017

Bacterial species Isolates Isolates Isolates Isolates Isolates
() |fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) () [fromICU| (n) (n) |[fromICU

(%) (%) (%) (%) (%)

E. coli 5285 5381 5686 38 6305 37 5394 8

K. pneumoniae 38 1247 14 39 1152 14 38 1228 14 38 1333 14 36 1133 17

P. aeruginosa 39 697 17 39 725 16 38 737 16 38 808 13 36 727 18

Acinetobacter spp. 24 81 17 25 75 1 28 95 12 23 82 13 22 69 12

S. aureus 39 3057 14 39 3162 14 38 3310 13 38 3419 12 36 2934 14

S. pneumoniae 39 457 24 39 513 19 38 567 18 37 550 18 34 301 10

E. faecalis 38 677 17 38 769 19 38 837 17 37 792 16 35 840 2

E. faecium 38 535 28 38 573 31 35 524 28 34 537 33 32 509 30

Labs: laboratories.

a Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Austria, 2020

@ (b) 0—4 5-19
= Male mm Female Unknown N 20-64 M 65 and over Unknown
E. coli 5394 E. coli 5394
K. pneumoniae 1133 K. pneumoniae 1133
P. aeruginosa 727 P. aeruginosa 727
Acinetobacter spp. I 69 n Acinetobacter spp. 69
S. aureus 2934 S. aureus 2 934
S. pneumoniae 301 S. pneumoniae 301
E. faecalis 840 E. faecalis 840
E. faecium 509 E. faecium 509
0 20 4'0 60 80 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Belarus

Participating institution
Laboratory for Clinical and Experimental Microbiology, Republican Research and Practical Center for Epidemiology and
Microbiology

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Belarus, 2016-2020

Parameter -m- 2017 mmm

Estimated population coverage (%) »90 »90 »90

Geographical representativeness ngh High High High H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness Poor Poor Poor Poor Poor
Blood-culture sets/1 0oo patient days? Unknown Unknown Unknown Unknown 6 (2-97)

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Belarus,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines Unknown Unknown
Percentage of laboratories participating in CAESAR EQA 30 25 29 14 13

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Belarus, 2016-2020

2017

Bacterial species Isolates Isolates Isolates Isolates Isolates

(n) (n) [fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) (n) (n) |[fromICU
(%) (%) (%) (%)

E. coli

K. pneumoniae 22 327 50 29 494 59 27 589 64 35 575 61 39 949 66
P. aeruginosa 15 84 68 20 97 70 13 74 66 20 55 73 24 12 55
Acinetobacter spp. 20 336 59 24 359 63 23 406 64 27 359 74 39 816 72
S. aureus 28 352 49 35 329 43 30 365 46 38 353 43 43 406 42
S. pneumoniae 9 24 42 12 31 77 " 37 59 13 33 64 " 33 55
E. faecalis 20 120 44 2 145 48 16 116 48 18 12 42 24 192 53
E. faecium 15 82 51 18 98 58 13 12 59 20 81 52 20 166 67

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Belarus, 2020

@ (b) 0-4 5-19
B Male = Female Unknown BN 20-64 HEE 65 and over Unknown
E. coli 229 E coli | I 229
K. pneumoniae 949 K. pneumoniae | N (oo
P. aeruginosa 112 P. aeruginosa I | 112
Acinetobacter spp. 816 Acinetobacter spp. | "IN (56 N
S. aureus 406 S. aureus ] 406
S. pneumoniae 33 S. pneumoniae ] 33
E. faecalis 192 E. faecalis | N 192
E. faecium 166 E. faecium _ 166
0 20 4'0 60 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Belgium

Participating institution

Sciensano

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Belgium, 2016-2020

Estimated national population coverage (%)

Laboratories collecting S. pneumoniae - - 86 87 91
Laboratories collecting others species - - 30 26 36
Geographical representativeness High High = = =
Laboratories collecting S. pneumoniae - - High High High
Laboratories collecting others species = = Medium Medium High
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days Unknown Unknown 99.12 87.5% 129.6°

Definitions provided on page 7.
2 Not including S. pneumoniae network.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Belgium,
2016-2020

Parameter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 90 82 91 NA

NA: not applicable.
@ Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,” Belgium 2016-2020

2017
Bacterial species Isolates Isolates Isolates Isolates Isolates
() |fromICU| (n) () |[fromICU| (n) () |[fromICU| (n) () |[fromICU| (n) (n) |[fromICU
(%) (%) (%) (%) (%)
E. coli 31 3856 Unknown 4676 Unknown 32 4675 Unknown 27 3940 Unknown 28 4320  Unknown
K. pneumoniae 28 669  Unknown 31 803  Unknown 31 956  Unknown 26 759  Unknown 27 912 Unknown
P. aeruginosa 31 366  Unknown 31 474 Unknown 30 490  Unknown 27 441 Unknown 28 504  Unknown
Acinetobacter spp. 18 79 Unknown 21 131 Unknown 26 134 Unknown 23 94  Unknown 23 161 Unknown
S. aureus 31 1368 Unknown 31 1531 Unknown 31 1750  Unknown 27 1169  Unknown 28 1455 Unknown
S. pneumoniae 97 1327  Unknown 91 1472 23 88 1526  Unknown 89 1548 Unknown 89 858 27
E. faecalis 30 465  Unknown 31 551 Unknown 31 615  Unknown 26 496  Unknown 29 669  Unknown
E. faecium 27 289  Unknown 30 418 Unknown 30 441 Unknown 25 343 Unknown 26 494 Unknown

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Belgium, 2020

@ (b) 04 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 4320 E. coli | NN 4320
K. pneumoniae 912 K. pneumnoniae | NG 912
P aeruginosa 504 P. aeruginosa | NG 504
Acinetobacter spp. 161 N Acinetobacter spp. ] 161
S. aureus 1455 S. aureus | /NN 1455
. preumoniae |G | 855 5. prieumoniae | I ¢ 5
E. faecalis 669 E. faecalis | N 669
E. faecium 494 E. faecium | I 494
0 20 4'0 60 80 100 [¢] 20 4'0 6'0 8'0 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Bosnia and Herzegovina

Participating institutions

Clinical Microbiology Department, Clinical Center University of Sarajevo
Department of Microbiology, Department of Clinical Microbiology/University Clinical Centre of Republika Srpska

Population and hospitals contributing data: coverage, representativeness and blood-culture rate,
Bosnia and Herzegovina, 2016-2020

Parameter mmmm

Estimated population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness Medium Medium Medium Medium Medium
Blood-culture sets/1 0oo patient days? 7(2-20) 9 (3-19) 7 (3-24) 8 (3-30) 9 (4-52)

Definitions provided on page 7.
@ Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA,
Bosnia and Herzegovina, 2016-2020

Parameter o6 Loy | zo8 | a0 | 2020 ]
67 92 92

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100
Percentage of laboratories participating in CAESAR EQA 100 100 83 92 92

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs," Bosnia and Herzegovina 2016-2020

2017
(n) from ICU () (n) from ICU (n) (n) from ICU () (n) from ICU (n) (n) fro(r‘r,lo;CU

E. coli 7 219 194 291

K. pneumoniae 6 154 20 8 150 20 " 207 34 1 pAll 34 10 207 48
P. aeruginosa 7 61 31 7 57 19 9 79 28 7 81 30 10 104 52
Acinetobacter spp. 6 157 66 6 122 48 8 141 61 8 229 64 10 348 69
S. aureus 7 180 2 9 156 19 " 228 15 9 237 15 " 198 27
S. pneumoniae 4 22 14 6 33 6 9 42 19 6 44 5 4 20 25
E. faecalis 4 58 19 7 70 20 9 93 22 8 81 21 8 82 24
E. faecium 5 37 51 5 40 50 6 48 33 7 65 61 9 85 53

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Bosnia and Herzegovina, 2020

@ (b) 04 5-19
. Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 179 E. coli 179
K. pneumoniae 207 K. pneumoniae 207
P. aeruginosa 104 P. aeruginosa 104
Acinetobacter spp. 348 N Acinetobacter spp. 348 n
S. aureus 198 S. aureus I 198
S. pneumoniae 20 S. pneumoniae 20
E. faecalis 82 E. faecalis 82
E. faecium 85 E. faecium 85
0 20 4'0 6'0 8'0 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Bulgaria

Participating institution
National Center of Infectious and Parasitic Diseases

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Bulgaria, 2016-2020

Parameter mmmm

Estimated national population coverage (%)

Geographical representativeness Medium Med|um Medlum Medlum Medium
Hospital representativeness Poor Poor Poor Medium Medium
Patient and isolate representativeness High High Medium Medium Medium
Blood-culture sets/1 0oo patient days 7.2 8.3 8.5 8.6 10.4

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Bulgaria,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 91 95 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs," Bulgaria, 20162020
T ™ T T R

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolates Isolates Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) () |fromICU| (n) (n) from ICU
(%) (%) (%) (%)

E. coli 20 241 15 20 247 20 22 292 22 23 352 23 23 261 19
K. pneumoniae 17 161 iy 18 169 4 21 193 47 20 267 53 19 249 48
P. aeruginosa 12 56 4 16 7 28 18 90 36 16 107 40 17 70 51
Acinetobacter spp. 15 106 52 15 92 64 19 10 66 15 132 60 14 129 60
S. aureus 18 231 22 18 227 25 22 313 29 23 324 23 23 220 22
S. pneumoniae 13 33 18 12 29 38 14 42 17 14 46 35 9 28 2
E. faecalis 17 14 26 17 133 28 20 150 34 20 150 35 19 165 0
E. faecium 12 45 53 17 84 42 20 91 49 17 99 3 16 77 57

Labs: laboratories.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Bulgaria, 2020

@ (b) 04 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 261 E. coli 261
K. pneumoniae 249 K. pneumoniae 249
P. aeruginosa 70 P. aeruginosa 70
Acinetobacter spp. 129 Acinetobacter spp. 129
S. aureus 220 S. aureus 220
S. pneumoniae 28 S. pneumoniae 28
E. faecalis 165 E. faecalis 165
E. faecium 77 E. faecium 77
o 20 40 60 80 100 [¢] 20 4'0 6'0 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Croatia

Participating institutions

Reference Center for Antimicrobial Resistance Surveillance
Ministry of Health Zagreb University Hospital for Infectious Diseases "Dr Fran Mihaljevi¢"

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Croatia, 2016-2020

Parameter -m- s mmm

Estimated national population coverage (%) Unknown

Geographical representativeness ngh ngh ngh Unknown H|gh
Hospital representativeness Unknown Unknown High Unknown High
Patient and isolate representativeness Unknown Unknown High Unknown High
Blood-culture sets/1 0oo patient days Unknown Unknown Unknown Unknown 109

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Croatia,
2016-2020

Parareter o6 Loy | 208|209 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100? 100°
Percentage of laboratories participating in EARS-Net EQA 94 94 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Croatia, 20162020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates [ Labs | Isolates | Isolates
(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU
(%) (%) (%) (%) (%)
E. coli 18 1045 6 19 1160 6 19 1216 5 19 1123 8 19 828 7
K. pneumoniae 17 323 19 19 313 18 19 332 14 17 328 14 16 270 20
P. aeruginosa 16 260 23 7 238 17 17 200 16 15 185 15 18 165 32
Acinetobacter spp. 14 182 41 17 208 42 14 155 26 16 143 31 14 225 73
S. aureus 18 458 12 18 520 16 18 458 " 15 360 1 19 424 16
S. pneumoniae 17 155 22 16 130 13 17 146 9 16 156 20 12 55 17
E. faecalis 15 179 12 17 7 1 16 145 12 14 127 16 16 162 23
E. faecium 15 104 17 12 89 12 " 71 13 1 74 19 16 88 28

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Croatia, 2020

@ (b) 04 5-19
. Male I Female Unknown N 20-64 M 65 and over Unknown
E. coli 828 E. coli | I s> S
K. pneumoniae 270 K. pneumoniae 270
P. aeruginosa 165 P. aeruginosa 165
Acinetobacter spp. 225 Acinetobacter spp. | I | -5 N
S. aureus 424 S. aureus 424
S. pneumoniae 55 S. pneumoniae 55
E. faecalis 162 E. faecalis 162
E. faecium 88 E. faecium 88
c'> 2'0 4'0 6'0 8'0 160 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Cyprus

Participating institution
Microbiology Department, Nicosia General Hospital

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Cyprus, 2016-2020

Parameter -m- s mmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 46.2 44.9 511 56.9 60.9

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Cyprus,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 80 100 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs,® Cyprus, 2016-2020
w6 | aw a0

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolat Isolates b Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) (n) |froml ) (n) from ICU
(%) (%) (%) (%)

E. coli 5 149 16 5 156 15 4 151 19 1 92 Unknown 4 228 9
K. pneumoniae 5 75 30 5 Al 33 4 87 33 1 60  Unknown 4 172 29
P. aeruginosa 5 64 40 4 53 33 4 55 39 1 33 25 4 128 37
Acinetobacter spp. 5 29 69 5 50 46 3 57 53 1 32 69 4 16 60
S. aureus 5 141 Al 5 129 26 4 17 17 1 63 23 4 212 1
S. pneumoniae 4 10 " 4 19 37 3 16 8 1 8 <10 3 10 0
isolates
E. faecalis 5 39 45 5 70 30 4 87 34 1 37 20 4 150 4
E. faecium 4 4 28 5 Al 26 4 45 37 1 32 38 3 86 32

Labs: laboratories.

<10 isolates: no percentage is displayed if < 10 isolates were available for analysis.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Cyprus, 2020

@ (b) 04 5-19
= Male mm Female Unknown N 20-64 M 65 and over Unknown
E. coli 228 E. coli | NN 228
K. pneumoniae 172 K. pneumoniae | IIIIIENGNGGGNGEE -
P. aeruginosa 128 P aeruginosa | NN | S
Acinetobacter spp. 16 Acinetobacter spp. ] u6
S. aureus 212 S.aureus | INNENEEGNGGEE 212
S. pneumoniae 10 S. pneumoniae I (o
E. faecalis 150 E faecalis | (DD | 0
E. faecium 86 E. faecium 86
0 20 4'0 60 80 100 o 20 4'0 6'0 8'0 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Czechia

Participating institutions

National Institute of Public Health
National Reference Laboratory for Antibiotics

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Czechia, 2016-2020

Parameter -m- s mmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 18 18 17 16.8 19.7

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Czechia,
2016-2020

Parareter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100? 100°
Percentage of laboratories participating in EARS-Net EQA 96 100 98 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Czechia, 2016-2020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | lsolates | Isolates | Labs | lsolates | Isolates [ Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates
(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU
(%) (%) (%) (%) (%)
E. coli 44 3075 18 43 3201 18 48 3650 19 47 3565 16 48 3005 14
K. pneumoniae 45 1385 32 46 1330 29 48 1485 31 48 1563 27 48 1476 30
P. aeruginosa 43 465 38 44 im 37 47 539 36 47 595 32 48 559 37
Acinetobacter spp. 15 57 26 17 55 31 21 91 32 20 95 48 20 82 44
S. aureus 45 1887 25 47 1944 24 48 2244 24 49 2108 23 48 2090 24
S. pneumoniae 42 267 35 46 366 26 47 378 26 49 387 27 43 204 32
E. faecalis 42 515 35 41 529 33 44 594 35 43 528 30 44 584 35
E. faecium 38 259 39 39 264 38 0 358 37 39 350 38 44 413 36

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for =2 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Czechia, 2020

@ (b) 0—4 5-19
m Male mm Female Unknown N 20-64 M 65 and over Unknown
E. coli 3005 E. coli 3005
K. pneumoniae 1476 K. pneumoniae 1476
P. aeruginosa 559 P. aeruginosa 559
Acinetobacter spp. 82 " Acinetobacter spp. 82 n
S. aureus 2090 S. aureus 2090
S. pneumoniae 204 S. pneumoniae 204
E. faecalis 584 E. faecalis 584
E. faecium 413 E. faecium 413
c'> 2'0 4'0 6'0 8'0 160 [¢] 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Denmark

Participating institutions

Statens Serum Institut
Danish Study Group for Antimicrobial Resistance Surveillance (DANRES)

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Denmark,
2016-2020

Parameter o6 Loy | 2o | a0 | 2020 ]

Estimated national population coverage (%) 100 100 100 100 100

Geographical representativeness High High High High High
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 121.9 138.5 142.9 160.9 202.4

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Denmark,
2016-2020

Parameter oo oy |20 ] a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 92 91 82 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,” Denmark, 2016-2020

2 T | a0 |
La
(n

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates bs | Isolates | Isolates
()] (m) [fromICU| (n) () |[fromICU| (n) (m) |[fromICU| (n) (n) |[fromICU )} (n) |[fromICU
(%) (%) (%) (%) (%)

0 0 0

E. coli 1 4847 2 1 5123 2 1 5398 8 10 5613 2 1 5878 3
K. pneumoniae " 1156 4 10 1186 3 10 1280 7 10 1361 3 10 1415 5
P. aeruginosa 1 460 6 10 484 6 10 489 9 10 493 5 10 505 4
Acinetobacter spp. 1 72 8 9 68 5 8 55 8 9 72 6 9 66 6
S. aureus 10 1963 Unknown 10 1996  Unknown 10 2181  Unknown 10 2172 Unknown 10 2390 5
S. pneumoniae 10 707 Unknown 10 727 Unknown 10 760  Unknown 10 601 2 10 351 Unknown
E. faecalis 1 600 9 10 674 6 10 606 8 10 632 5 10 651 7
E. faecium " 685 31 10 786 30 10 782 28 10 737 23 10 795 20

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Denmark, 2020

@ (b) 0-4 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 5878 E. coli 5878
K. pneumoniae 1415 K. pneumoniae 1415
P. aeruginosa 505 P. aeruginosa 505
Acinetobacter spp. 66 Acinetobacter spp. 66
S. aureus 2390 S. aureus 2390
S. pneumoniae 351 S. pneumoniae 351
E. faecalis 651 E. faecalis 651
E. faecium 795 E. faecium 795
0 20 4'0 60 80 100 o 20 4'0 6'0 8'0 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Estonia

Participating institutions

Estonian Health Board
East-Tallinn Central Hospital
Tartu University Hospital

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Estonia, 2016-2020

Parameter oo ey |20 ] aop |20 ]

Estimated national population coverage (%) 100 100 100 100 100
Geographical representativeness High High High High High
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 26.6 34.1 31.9 33.4 35.8

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Estonia,
2016-2020

Parameter o6 Loy | 2o | a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 100 100 NA

NA: not applicable.
2 Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Estonia, 2016-2020

2017
Bacterial species Labs Isolates | Isolates | Labs | Isolates Isolates Labs Isolates | Isolates Labs Isolates Isolates Labs Isolates | Isolates
() |fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) () [fromICU| (n) (n) |[fromICU
(%) (%) (%) (%) %)
E. coli 9 9
K. pneumoniae 10 183 20 10 161 20 9 206 17 9 179 18 9 199 13
P. aeruginosa 8 56 33 9 57 39 7 48 19 8 70 13 9 79 20
Acinetobacter spp. 3 8 <10 9 16 19 7 14 2 5 16 19 4 12 0
isolates
S. aureus 1 314 12 10 290 8 9 360 8 9 366 1 9 367 1
S. pneumoniae " 12 16 1 14 10 9 142 10 9 161 8 9 80 8
E. faecalis 9 56 25 10 7 23 8 88 20 9 93 18 9 108 19
E. faecium 8 64 38 10 52 37 7 64 36 7 74 43 8 61 16

Labs: laboratories.

<10 isolates: no percentage is displayed if < 10 isolates were available for analysis.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Estonia, 2020

@ (b) 0-4 5-19
= Male = Female Unknown N 20-64 M 65 and over Unknown
E. coli 979 E. coli 979
K. pneumoniae 199 K. pneumoniae 199
P. aeruginosa 79 P. aeruginosa 79
Acinetobacter spp. 12 Acinetobacter spp. 2
S. aureus 367 S. aureus 367
S. pneumoniae 80 S. pneumoniae 80
E. faecalis 108 E. faecalis 108
E. faecium 61 E. faecium 61
0 20 4'0 6'0 8'0 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Finland

Participating institutions

Finnish Institute for Health and Welfare, Department of Health Security
Finnish Study Group for Antimicrobial Resistance (FiRe)
Finnish Hospital Infection Program (SIRO)

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Finland, 2016-2020

Parameter mmmm

Estimated national population coverage (%) 100 100

Geographical representativeness ngh High High H|gh H|gh
Hospital representativeness Unknown High High High High
Patient and isolate representativeness Unknown High High High High
Blood-culture sets/1 0oo patient days Unknown 154.9 150.1 160.4 1751

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Finland,
2016-2020

Parameter o6 Loy | 2o | a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 94 94 89 NA

NA: not applicable.
2 Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,b Finland, 2016-2020

2017
Bacterial species Isolates Isolates Isolates Isolates Isolates
() |fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) () |[fromICU| (n) (n) |[fromICU
(%) (%) (%) (%) (%)
E. coli 4833 Unknown 20 5315  Unknown 5057  Unknown 5418 Unknown 18 5375  Unknown
K. pneumoniae 20 770 Unknown 20 758  Unknown 19 810  Unknown 18 869  Unknown 17 901  Unknown
P. aeruginosa 20 352 Unknown 20 378  Unknown 19 391 Unknown 19 470 Unknown 17 433 Unknown
Acinetobacter spp. 12 28 Unknown 11 37 Unknown 14 28  Unknown 16 43 Unknown 12 37 Unknown
S. aureus 18 1890 Unknown 20 2439 Unknown 18 2105 Unknown 19 2473 Unknown 18 2188  Unknown
S. pneumoniae 20 810  Unknown 20 835  Unknown 19 662  Unknown 18 678  Unknown 18 293 Unknown
E. faecalis 20 499  Unknown 20 549  Unknown 19 528  Unknown 19 592 Unknown 18 566  Unknown
E. faecium 20 295  Unknown 20 301 Unknown 19 290  Unknown 19 291 Unknown 18 259 Unknown

Labs: laboratories.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for 2 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Finland, 2020

@ (b) 0-4 5-19
 Male m Female Unknown N 20-64 M 65 and over Unknown
E. coli 5375 E. coli 5375
K. pneumoniae 901 K. pneumoniae 901
P. aeruginosa 433 P. aeruginosa 433
Acinetobacter spp. 37 Acinetobacter spp. 37 .
S. aureus 2188 S. aureus 2188
S. pneumoniae 293 S. pneumoniae 293
E. faecalis 566 E. faecalis 566
E. faecium 259 E. faecium 259
) 20 4'0 6'0 8'0 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

France

Participating institutions

Santé Publique France

Since 2020: Surveillance and Prevention of Antimicrobial RESistance in hospital settings (SPARES)

National Reference Centre for Pneumococci (CNRP)

Up to 2019: French National Observatory for the Epidemiology of Bacterial Resistance to Antimicrobials (ONERBA)
through three participating networks: Azay-Résistance, Tle-de-France, Réussir

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, France, 2016-2020

Parameter o6 Loy | 208|209 | 2020 ]

Estimated national population coverage (%)

Laboratories collecting S. pneumoniae (CNRP) 51 58° 61 56 38
Laboratories collecting other species (SPARES network since 2020°) 20 22 Al 20 48
Geographical representativeness High High High High High
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 000 patient days? 771 88.1 105.2 12.2 54.5

Definitions provided on page 7.

3 Calculation based on proportion of hospital days in participating hospitals out of total hospital days in the country.
b Restricted to first half of the year.

¢ ONERBA laboratories up to 2019.

d Calculated excluding laboratories collecting S. pneumoniae.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, France,
2016-2020

Parameter oo oy |20 ] a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 86 87 71 86 NA

NA: not applicable
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,b France, 2016-2020

| ww ™ Y R

Bacterial species Isolates Isolates Isolates . Isolat: [EECH
() (fromICU|[ (n) () |fromICU|[ (n) (n) |fromICU () |froml (n) (n) |fromICU
(%) (%) (%) (%) (%)
E. coli 1337 13392 8 12 645 13536 8 779 18 939 8
K. pneumoniae 49 2608 17 54 2904 16 49 3043 17 46 3170 15 558 5078 16
P. aeruginosa 49 1988 24 36 1721 22 34 1902 25 45 2200 2 490 3656 26
Acinetobacter spp. 48 454 19 52 475 17 47 498 " 45 515 17 24 710 10
S. aureus 50 5699 15 54 6668 16 49 7097 15 46 6723 14 672 10 967 12
S. pneumoniae 175 1046 Unknown 169 614  Unknown 143 1045 Unknown 193 1264 Unknown 127 668  Unknown
E. faecalis 49 2022 20 53 2259 20 48 2300 20 46 2526 19 508 4456 2
E. faecium 48 819 29 53 1000 27 49 1001 27 46 1080 24 295 1428 28

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, France, 2020

@ (b) 04 5-19
m Male m Female Unknown N 20-64 M 65 and over Unknown
E. coli 18 939 E. coli 18 939
K. pneumoniae 5078 K. pneumoniae 5078
P. aeruginosa 3656 P. aeruginosa 3656
Acinetobacter spp. 710 Acinetobacter spp. 710
S. aureus 10 967 S. aureus 10 967
S. pneumoniae || 668 S. pneumoniae 668
E. faecalis 4 456 E. faecalis 4 456
E. faecium 1428 E. faecium 1428
o] 20 4'0 6'0 80 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Georgia

Participating institution
National Center for Disease Control and Public Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Georgia, 2016-2020

Parameter -m- 2017 mmm

Estimated population coverage (%)

Geographical representativeness Poor ngh ngh Medlum H|gh
Hospital representativeness Medium High High High High
Patient and isolate representativeness Poor Poor Poor Poor Poor
Blood-culture sets/1 000 patient days® Unknown Unknown 11 (4-66) 6 (2-13) 5(0-33)

Definitions provided on page 7.
3 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Georgia,
2016-2020

Parameter I 2017 mmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100
Percentage of laboratories participating in CAESAR EQA 100 100 100 100 100

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Georgia, 2016-2020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | lsolates | Isolates

(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU

(%) (%) (%) (%) (%)

E. coli 1 9 44 5 27 Unknown 1 56 70 6 80  Unknown 13 133 Unknown
K. pneumoniae 1 34 94 6 58  Unknown " 81 76 7 162 Unknown 16 205  Unknown
P. aeruginosa 1 6 83 5 16 Unknown 10 23 73 8 64 78 9 56  Unknown
Acinetobacter spp. 1 7 100 6 35  Unknown 12 45 83 8 91 81 17 163 Unknown
S. aureus 1 10 67 6 38  Unknown 12 67 55 8 144 74 16 180  Unknown
S. pneumoniae 1 2 100 2 3 Unknown 3 3 100 4 8 Unknown 2 7 Unknown
E. faecalis 1 2 100 4 21 Unknown 5 12 50 6 16 75 9 42 Unknown
E. faecium 0 0 Unknown 3 3 Unknown 3 4 75 1 2 100 3 9 Unknown

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for =2 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Georgia, 2020

@) (b) 0-4 5-19
. Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 133 E. coli I | 133
K. pneumoniae 205 K. pneumoniae I | 205
P. aeruginosa 56 P. aeruginosa | 56
Acinetobacter spp. 163 Acinetobacter spp. I | 163
S. aureus 180 S. aureus L EEEN
S. pneumoniae 7 S. pneumoniae 7
E. faecalis 42 E. faecalis 42
E. faecium 9 E. faecium 9
c'> 2'0 4'0 6'0 8'0 1(')0 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Germany

Participating institution
Robert Koch Institute

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Germany,
2016-2020

Parameter mmmm

Estimated national population coverage (%) Unknown
Geographical representativeness ngh ngh ngh ngh Unknown
Hospital representativeness Medium Medium Medium Medium Unknown
Patient and isolate representativeness High High High High Unknown
Blood-culture sets/1 0oo patient days 26.2 27.2 30.8 37.9 Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Germany,
2016-2020

Parameter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 93 91 91 95 NA

NA: not applicable.
@ Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,” Germany, 2016-2020

2017

Bacterial species Isolates Isolates Isolates Isolates Isolates
() |fromICU| (n) () [fromICU| (n) () |[fromICU| (n) () |[fromICU| (n) (n) |[fromICU

(%) (%) (%) (%) %)

E. coli 17199 22945 14 48 21994 15 23 415 15 27521

K. pneumoniae 40 3070 23 55 3857 21 48 3974 22 47 472 24 50 5763 24

P. aeruginosa 39 1423 27 55 1896 26 47 1792 26 46 2108 27 50 2579 25

Acinetobacter spp. 38 463 19 50 543 17 45 529 15 46 467 15 48 579 21

S. aureus 4 9870 20 56 13141 Al 48 11924 2 47 11958 23 50 13931 23

S. pneumoniae 40 1403 23 54 2049 22 48 1916 24 46 2035 24 50 1314 27

E. faecalis 41 2959 24 56 4002 24 48 3638 23 47 3770 25 50 4438 24

E. faecium 1 2049 40 56 2648 40 47 2464 43 47 2801 48 50 3782 47

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Germany, 2020

@) (b) 0-4 5-19
I Male I Female Unknown N 20-64 M 65 and over Unknown
E. coli 27521 E. coli 27521
K. pneumoniae 5763 K. pneumoniae 5763
P. aeruginosa 2579 P. aeruginosa 2579
Acinetobacter spp. 579, Acinetobacter spp. 579
S. aureus 13 931 S. aureus 13931
S. pneumoniae 1314 S. pneumoniae 1314
E. faecalis 4 438 E. faecalis 4 438
E. faecium 3782 E. faecium 3782
0 20 4'0 60 80 100 o 20 4'0 6'0 80 100
Sex (%) Age category in years (%)
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Greece

Participating institutions

National Public Health Organization, Central Public Health Laboratory
University of West Attica, Department of Public Health Policy, School of Public Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Greece, 2016-2020

Parameter -m- 2017 mmm

Estimated national population coverage (%) Unknown Unknown

Geographical representativeness Unknown Unknown ngh Unknown H|gh
Hospital representativeness Unknown Unknown High Unknown High
Patient and isolate representativeness Unknown Unknown Medium Unknown Medium
Blood-culture sets/1 0oo patient days Unknown Unknown Unknown Unknown Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Greece,
2016-2020

Parareter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100? 100°
Percentage of laboratories participating in EARS-Net EQA 96 89 96 95 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Greece, 2016-2020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates [ Labs | Isolates | Isolates
(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU
(%) (%) (%) (%) (%)
E. coli 31 1306 4 32 1472 5 37 1642 5 6 204 6 13 567 6
K. pneumoniae 30 1183 41 33 1363 38 36 1500 37 6 312 37 12 728 38
P. aeruginosa 31 705 42 31 821 37 37 859 37 6 141 45 12 390 35
Acinetobacter spp. 29 903 57 32 1096 50 34 1015 48 5 196 45 12 742 47
S. aureus 31 682 10 33 833 1 36 889 7 5 7 8 13 449 14
S. pneumoniae ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
E. faecalis 28 576 35 33 638 25 36 682 28 6 141 26 1 376 28
E. faecium 28 358 31 31 412 26 35 529 25 5 "7 32 12 460 39

Labs: laboratories.

ND: no data available.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.
Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Greece, 2020

@ (b) 04 5-19
mm Male  mmm Female Unknown BN 20-64 HEE 65 and over Unknown
E. coli 567 E. coli | NN 567
K. pneumoniae 728 K. pneumoniae | NN 728
P. aeruginosa 390 P. aeruginosa | NN 390
Acinetobacter spp. 742 Acinetobacter spp. | I 742
S. aureus 449 S. aureus | INENG 449
S. pneumoniae o S. pneumoniae o
E. faecalis 376 E. faecalis | N N 376
E. faecium 460 E. faecium | 460
0 20 4'0 60 80 100 (') 2'0 4'0 6'0 8'0 100
Sex (%) Age category in years (%)
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Hungary

Participating institution
National Public Health Center

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Hungary, 2016-2020

Parameter -m- 2017 mmm

Estimated national population coverage (%) Unknown

Geographical representativeness ngh Unknown ngh H|gh H|gh
Hospital representativeness Unknown Unknown High High High
Patient and isolate representativeness Unknown Unknown High High High
Blood-culture sets/1 ooo patient days 9.8 15 12.2 123 17.2

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Hungary,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 97 93 97 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs,” Hungary, 2016-2020
I ™ I "

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolat Isolates | Isolat Lab Isolates | Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) (n) |froml (n) () |froml (n) (n) |fromICU
(%) (%) (%) (%) (%)

E. coli 29 1995 14 31 2061 13 29 2373 1 30 2413 12 29 1963 15
K. pneumoniae 29 723 29 29 693 28 28 850 24 29 912 26 26 730 32
P. aeruginosa 29 740 45 30 735 49 29 807 40 30 884 42 26 779 44
Acinetobacter spp. 26 401 57 31 358 51 26 358 54 27 420 56 24 534  Unknown
S. aureus 28 1668 20 28 1566 19 27 1721 17 28 1884 16 28 1513 23
S. pneumoniae 27 174 24 27 204 16 25 207 20 27 222 19 21 124 25
E. faecalis 28 786 38 30 769 38 29 750 36 30 816 37 28 962 49
E. faecium 25 272 46 27 315 46 29 303 42 27 304 42 27 471 Unknown

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Hungary, 2020

@ (b) 04 5-19
= Male = Female Unknown N 20-64 EEM 65 and over Unknown
E. coli 1963 E. coli 1963
K. pneumoniae 730 K. pneumoniae 730
P. aeruginosa 779 P. aeruginosa 779
Acinetobacter spp. 534 Acinetobacter spp. 534
S. aureus 1513 S. aureus 1513
S. pneumoniae 124 S. pneumoniae 124
E. faecalis 962 E. faecalis 962
E. faecium 471 E. faecium 471
0 20 4'0 6'0 8'0 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Iceland

Participating institutions

National University Hospital of Iceland
Centre for Health Security and Infectious Disease Control

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Iceland, 2016-2020

Parameter oo ey |20 ] aop | 2020 ]

Estimated national population coverage (%) 100 Unknown 100 100 100
Geographical representativeness High Unknown High High High
Hospital representativeness Unknown Unknown High High High
Patient and isolate representativeness Unknown Unknown High High High
Blood-culture sets/1 0oo patient days Unknown Unknown 50.6 61.6 61.3

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Iceland,
2016-2020

Parareter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100? 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 50 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Iceland, 2016-2020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates [ Labs | Isolates | Isolates
(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU
(%) (%) (%) (%) (%)
E. coli 2 192 1 2 213 1 2 198 2 2 257 2 2 245 2
K. pneumoniae 2 25 4 2 17 0 2 16 7 2 23 0 2 32 3
P. aeruginosa 2 17 13 1 7 24 2 12 0 2 22 14 2 25 19
Acinetobacter spp. 1 3 <10 1 6 <10 1 2 <10 1 3 <10 1 3 <10
isolates isolates isolates isolates isolates
S. aureus 2 76 4 2 69 10 2 82 9 2 il 4 2 116 6
S. pneumoniae 2 19 5 2 27 4 2 31 3 2 44 0 2 20 0
E. faecalis 2 24 10 2 33 9 2 30 7 2 35 9 2 30 7
E. faecium 1 16 13 1 17 12 2 16 21 2 13 31 2 19 24

Labs: laboratories.

<10 isolates: no percentage is displayed if < 10 isolates were available for analysis.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Iceland, 2020

@ (b) 0-4 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 245 E. coli 245
K. pneumoniae 32 K. pneumoniae 32
P. aeruginosa 25 P. aeruginosa 25
Acinetobacter spp. 3, Acinetobacter spp. 3,
S. aureus 116 S. aureus 116
S. pneumoniae 20 S. pneumoniae 20
E. faecalis 30 E. faecalis 30
E. faecium 19 E. faecium 19
0 20 4'0 60 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Ireland

Participating institution
Health Protection Surveillance Centre

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Ireland, 2016-2020

Parameter -m- 2017 mmm

Estimated national population coverage (%) 100 100

Geographical representativeness ngh High High H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 57.5 58 57.3 58.9 Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Ireland,

2016-2020
Parameter mmmm
Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 90 85 87 84 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs," Ireland, 2016-2020
T " | a9 | a0 |
Isolat Lab Isolates

Isolates Isolates

Isolat

Labs | Isolates
() (n)

Bacterial species

Kl K3

(n) () |fromICU| (n) (n) | fromICU from | ( () |froml (n) |fromICU
() (%) () (%) (%)

E. coli 39 2991 Unknown 39 3125 Unknown 38 3239 Unknown 34 3233 Unknown 26 2135  Unknown
K. pneumoniae 32 453 Unknown 35 479 Unknown 34 483 Unknown 30 527  Unknown 25 380  Unknown
P. aeruginosa 30 243 Unknown 33 288  Unknown 29 273 Unknown 27 276  Unknown 20 196  Unknown
Acinetobacter spp. 25 68  Unknown 23 66  Unknown 17 62  Unknown 21 66  Unknown 14 50  Unknown
S. aureus 37 1143 Unknown 37 1144  Unknown 37 1188  Unknown 32 1146 Unknown 25 777 Unknown
S. pneumoniae 31 363  Unknown 31 412 Unknown 32 455 Unknown 27 348  Unknown il 136  Unknown
E. faecalis 34 290  Unknown 33 340  Unknown 36 332 Unknown 30 301 Unknown 24 247 Unknown
E. faecium 31 423 Unknown 33 442 Unknown 30 419 Unknown 27 443 Unknown 21 352 Unknown

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Ireland, 2020

@ (b) 04 5-19
m Male B Female Unknown N 20-64 WM 65 and over Unknown
E. coli 2135 E coli | NN - i35

K. pneumoniae 380 K. pneumoniae | NG | :so

P. aeruginosa 196 P. aeruginosa | GGG | 196
Acinetobacter spp. 50 Acinetobacter spp. I o N

S. aureus 777 S.aureus | I (/77

. pneumonie || 136 S. pneumoniae | 1 I | 136

E. faecalis S Y 247 E. faecalis | | I | -/

E. faecium 352 E. faecium | I | 552

0 20 4'0 6'0 8'0 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Italy

Participating institution
National Institute of Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Italy, 2016-2020

Parameter -m- o mmm

Estimated national population coverage (%)

Geographical representativeness Unknown Medium ngh H|gh H|gh
Hospital representativeness Unknown Unknown High High High
Patient and isolate representativeness Unknown Unknown High High High
Blood-culture sets/1 0oo patient days Unknown Unknown 55.4 Unknown 57

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Italy,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 92 97 95 95 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs," Italy, 20162020
I ™ I "

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolat Isolates | Isolat Isolates | Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) (n) |froml (n) () |froml (n) (n) |fromICU
(%) (%) (%) (%) (%)

E. coli 46 6110 8 54 7478 7 97 16 539 7 128 18 866 6 151 19 086 6
K. pneumoniae 47 2314 28 55 2720 27 98 5913 23 123 7782 22 147 8597 24
P. aeruginosa 43 1207 25 54 1455 25 95 3050 23 124 3895 23 145 4678 27
Acinetobacter spp. Al 708 46 48 878 42 92 1392 42 100 1651 38 123 2577 48
S. aureus 46 3309 15 55 4213 16 97 8581 12 125 9943 1 149 11164 14
S. pneumoniae 43 515 n 52 673 9 80 1160 9 100 1351 10 109 685 10
E. faecalis 47 1617 24 55 2004 26 94 4153 19 122 4705 18 149 6 354 28
E. faecium 47 958 23 54 1085 22 92 2304 19 18 2878 19 138 4243 26

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Italy, 2020

@ (b) 04 5-19
= Male = Female Unknown N 20-64 M 65 and over Unknown
E. coli 19 086 E. coli | I | 1 086
K. pneumoniae 8597 K. pneumoniae | GG S 5o,
P. aeruginosa 4678 P. aeruginosa | INIIIEIEGGNGE | /, 678
Acinetobacter spp. 2577 Acinetobacter spp. | I - 577 N
S. aureus 11164 S. aureus | NN | 1 16
S. pneumoniae 685 S. pneumoniae | |GGG | 655
E. faecalis 6354 E. faecalis | NG | 655
E. faecium 4243 E. faecium | N | / 2.3
c'> 2'0 4'0 6'0 8'0 1c')0 o 2'0 4'0 6'0 8'0 100
Sex (%) Age category in years (%)
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Latvia

Participating institution
Disease Prevention and Control Center of Latvia

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Latvia, 2016-2020

Parameter -m- = mmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness Medium Medium Medium Medium Medium
Patient and isolate representativeness Medium Medium Medium Medium Medium
Blood-culture sets/1 0oo patient days 6.6 6.1 8 9.5 13.8

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Latvia,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 94 88 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs," Latvia, 2016-2020
I ™ I "

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolat Isolates | Isolat Lab Isolates | Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) (n) |froml ) () |froml (n) (n) |fromICU
(%) (%) (%) (%) (%)

E. coli 1 253 20 12 205 23 " 348 27 10 442 20 10 379 21
K. pneumoniae 8 95 37 7 16 4 13 204 36 9 198 32 9 189 29
P. aeruginosa 5 16 31 4 14 64 4 39 31 6 49 44 9 43 31
Acinetobacter spp. 7 82 62 7 34 62 7 51 65 8 46 61 7 52 54
S. aureus 14 286 2 n 229 22 14 376 20 1l 422 20 10 355 2
S. pneumoniae 8 63 60 9 53 38 7 69 38 6 79 33 5 42 38
E. faecalis 12 89 37 8 74 38 10 89 38 10 100 25 9 98 28
E. faecium 6 56 46 5 39 54 7 49 4 8 58 43 9 62 48

Labs: laboratories.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Latvia, 2020

@ (b) 04 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 379 E. coli | NN o
K. pneumoniae 189 K. pneumoniae 189
P. aeruginosa 43 P. aeruginosa 43
Acinetobacter spp. 52 Acinetobacter spp. 52
S. aureus 355 S. aureus 355
S. pneumoniae 42 S. pneumoniae 42
E. faecalis 98 E. faecalis 98
E. faecium 62 E. faecium 62
o 20 40 60 80 100 o 20 4'0 6'0 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Lithuania

Participating institutions

National Public Health Surveillance Laboratory
Institute of Hygiene

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Lithuania,
2016-2020

Parameter o6 Loy | 2o | a0 | 2020 ]

Estimated national population coverage (%) 100 100 100 100 100
Geographical representativeness High High High High High
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 71 6.3 5.3 6.1 8.1

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Lithuania,
2016-2020

Parameter oo oy |20 ] a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 94 89 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Lithuania, 2016-2020

sy | e | ey |
La Lal
( (

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates bs | Isolates | Isolates bs | Isolates | Isolates | Labs | Isolates | Isolates
()] (n) |fromICU| (n) (n) |[fromICU n) (n) |[fromICU n) () |[fromICU| (n) (n) |[fromICU

(%) (%) (%) (%) ()

17 797 2 16 852 19 17 18 20 17 18

E. coli 1109 17 1132 1142

K. pneumoniae 16 326 33 15 326 30 17 37 24 17 440 28 16 413 25
P. aeruginosa 13 74 36 13 89 36 13 101 32 17 104 32 15 2 26
Acinetobacter spp. 1 87 64 12 87 56 13 88 58 13 108 57 12 157 Al
S. aureus 17 505 23 16 515 20 18 693 24 18 656 21 17 704 22
S. pneumoniae 12 99 28 14 109 27 13 93 29 16 120 38 14 96 22
E. faecalis 13 86 31 13 m 26 14 138 25 15 143 30 14 140 28
E. faecium 13 61 38 13 80 33 14 99 34 14 128 38 15 145 43

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Lithuania, 2020

@ (b) 04 5-19
B Male  mmFemale Unknown BN 20-64 HEE 65 and over Unknown
E. coli 1142 E. coli | NN /2
K. pneumoniae 413 K. pneumoniae 413
P. aeruginosa 121 P. aeruginosa 121
Acinetobacter spp. 157 Acinetobacter spp. 157
S. aureus 704 S. aureus | NG 7O/,
S. pneumoniae 96 S. pneumoniae 96
E. faecalis 140 E. faecalis 140
E. faecium 145 E. faecium 145
0 20 4'0 60 80 100 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Luxembourg

Participating institutions

National Health Laboratory
Microbiology Laboratory, Centre Hospitalier de Luxembourg

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Luxembourg,
2016-2020

Parameter mmmm

Estimated national population coverage (%) 100 100 100 Unknown

Geographical representativeness High Unknown High Unknown H|gh
Hospital representativeness Unknown Unknown High Unknown High
Patient and isolate representativeness Unknown Unknown High Unknown High
Blood-culture sets/1 0oo patient days 26.0 Unknown 28.2 Unknown 38.9

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Luxembourg,
2016-2020

Parameter oo oy |20 ] a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,” Luxembourg, 2016-2020

2017

()] (n) from ICU ()] (n) rom ICU ()] ()] from ICU ()] (n) rom ICU ()] (n) from ICU
E. coli 4 419 4 4 4 3
K. pneumoniae 4 78 25 4 99 21 4 85 18 4 103 18 3 87 23
P. aeruginosa 4 40 15 4 56 2 4 59 7 4 56 18 3 51 14
Acinetobacter spp. 2 8 <10 2 8 <10 2 n 9 3 10 20 2 7 <10

isolates isolates isolates

S. aureus 4 188 25 4 200 17 4 181 13 4 209 15 3 195 18
S. pneumoniae 4 51 10 4 49 12 4 45 21 4 38 1 3 24 13
E. faecalis 4 48 24 4 87 27 4 51 20 4 82 24 3 95 37
E. faecium 4 31 20 4 34 32 4 29 18 4 37 32 3 42 20

Labs: laboratories.

<10 isolates: no percentage is displayed if < 10 isolates were available for analysis.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.
Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

¢ For 2020, Luxembourg data corresponds to data reported from four different laboratories. Data on the number of laboratories will be adjusted in 2022 output.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Luxembourg, 2020

@ (b) 04 5-19
B Male  mmFemale Unknown BN 20-64 HEM 65 and over Unknown
E. coli 428 E. coli 428
K. pneumoniae 87 K. pneumoniae 87
P. aeruginosa 51 P. aeruginosa 51
Acinetobacter spp. 7. Acinetobacter spp. 7.
S. aureus 195 S. aureus 195
S. pneumoniae 24 S. pneumoniae 24
E. faecalis 95 E. faecalis 95
E. faecium 42 E. faecium 42
0 20 4'0 60 80 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Malta

Participating institution
Malta Mater Dei Hospital, Msida

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Malta, 2016-2020

Parameter -m- = mmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 ooo patient days 25 26.3 29.2 28.5 35.2

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Malta,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs,” Malta, 2016-2020
w6 | ay a9 | a0

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolat Isolates | Isolat Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) (n) |froml ) (n) from ICU
(%) (%) (%) (%)

E. coli 1 328 4 1 314 1 1 332 2 1 332 1 1 277 2
K. pneumoniae 1 102 10 1 17 10 1 137 13 1 129 10 1 132 6
P. aeruginosa 1 40 5 1 37 19 1 29 14 1 39 23 1 49 13
Acinetobacter spp. 1 7 <10 1 9 <10 1 9 <10 1 15 7 1 7 <10
isolates isolates isolates isolates
S. aureus 1 97 9 1 97 1 1 90 10 1 75 7 1 92 6
S. pneumoniae 1 10 0 1 19 7 1 37 0 1 27 0 1 16 0
E. faecalis 1 33 3 1 29 5 1 32 6 1 30 3 1 28 20
E. faecium 1 12 25 1 13 10 1 15 0 1 13 8 1 23 24

Labs: laboratories.

<10 isolates: no percentage is displayed if < 10 isolates were available for analysis.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Malta, 2020

@ (b) 0-4 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 277 E. coli 277
K. pneumoniae 132 K. pneumoniae 132
P. aeruginosa 49 P. aeruginosa 49
Acinetobacter spp. 7 Acinetobacter spp. 7 n
S. aureus 92 S. aureus 92
S. pneumoniae 16 S. pneumoniae L b
E. faecalis 28 E. faecalis 28
E. faecium 23 E. faecium 23
o 20 40 60 80 100 o 20 4'0 6'0 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Montenegro

Participating institution
Department of Bacteriology, Institute of Public Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Montenegro,
2016-2020

Parameter mmmm

Estimated population coverage (%) 100 100 100 100
Geographical representativeness ngh High High High High
Hospital representativeness High High High High High
Patient and isolate representativeness Poor Poor Poor Poor Poor
Blood-culture sets/1 000 patient days? 2 (1-14) 3(0-15) 3 (1-16) 4(0-18) 3(0-25)

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Montenegro,
2016-2020

Parameter o6 Loy | 208|209 | 2020 ]
0 0 75 88 88

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines
Percentage of laboratories participating in CAESAR EQA 100 100 100 100 100

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,” Montenegro 2016-2020

2017
() (n) from ICU (n) (n) rom ICU () ()] from ICU (n) (n) ron:k () from ICU
E. coli 1 1 4 2 4
K. pneumoniae 2 28 18 2 29 31 2 22 32 2 23 70 3 29 55
P. aeruginosa 1 5 40 2 14 43 2 " 55 1 16 63 2 " 45
Acinetobacter spp. 1 13 46 1 10 50 1 14 79 1 32 59 2 37 59
S. aureus 3 47 30 4 36 17 4 A 15 3 43 47 4 31 29
S. pneumoniae 3 7 0 2 4 25 2 7 43 2 4 75 2 3 0
E. faecalis 1 7 57 1 12 25 2 5 60 3 9 44 3 15 33
E. faecium 2 16 13 1 6 17 1 6 67 2 8 38 1 5 20

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Montenegro, 2020

@ (b) 0-4 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 20 E. coli 20
K. pneumoniae 29 K. pneumoniae 29
P. aeruginosa 11 P. aeruginosa 11
Acinetobacter spp. 37, Acinetobacter spp. 37 .
S. aureus 31 S. aureus 31
S. pneumoniae 3 S. pneumoniae 3
E. faecalis 15 E. faecalis 15
E. faecium 5 E. faecium 5
0 20 4'0 6'0 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Netherlands

Participating institution
National Institute for Public Health and the Environment

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Netherlands,
2016-2020

Parameter mmmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh ngh ngh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days Unknown Unknown Unknown Unknown Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Netherlands,
2016-2020

Parameter o6 Loy | 208 | 2o | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 85 85 92 89 NA

NA: not applicable.
@ Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs," Netherlands, 2016-2020

2o17

Bacterial species Isolates Isolates Isolates Isolates Isolates
() |fromICU| (n) () [fromICU| (n) () |[fromICU| (n) () |[fromICU| (n) (n) |[fromICU

(%) (%) (%) (%) (%)

E. coli 7251 7515 8276 5 7302 7498 4

K. pneumoniae 36 1321 9 37 1330 10 39 1521 7 35 1434 7 38 1397 6

P. aeruginosa 36 660 13 37 738 14 39 808 " 35 683 12 37 749 "

Acinetobacter spp. 35 136 10 34 132 16 36 149 14 31 127 13 34 153 "

S. aureus 36 3044 9 37 3045 9 39 3568 9 35 3221 9 38 3294 8

S. pneumoniae 36 1736 9 37 1708 9 39 1938 8 35 1552 7 38 997 6

E. faecalis 36 933 18 37 1014 15 39 1087 15 35 984 14 38 1721 24

E. faecium 35 867 44 37 882 39 39 1008 35 35 789 37 37 1312 53

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Netherlands, 2020

(a) (b) 0—4 5-19
. Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 7 498 E. coli 7 498
K. pneumoniae 1397 K. pneumoniae 1397
P. aeruginosa 749 P. aeruginosa 749
Acinetobacter spp. 153 Acinetobacter spp. 153
S. aureus 3294 S. aureus 3294
S. pneumoniae 997 S. pneumoniae 997
E. faecalis 1211 E. faecalis 1211
E. faecium 1312 E. faecium 1312
c'> 2'0 4'0 6'0 8'0 1(')0 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

North Macedonia

Participating institution
Laboratory for Bacteriology, Department of Microbiology, Institute of Public Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, North Macedonia,
2016-2020

Estimated population coverage (%)

Geographical representativeness ngh ngh ngh ngh ngh
Hospital representativeness High High High High High
Patient and isolate representativeness Poor Poor Poor Poor Poor
Blood-culture sets/1 0oo patient days® Unknown 3(0-37) 4(0-40) Unknown Unknown

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA,
North Macedonia, 2016-2020

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines Unknown
Percentage of laboratories participating in CAESAR EQA Unknown 63 94 78 92

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,b North Macedonia, 2016-2020

2017
(n) (n) from ICU (] (n) from ICU (n) (n) from ICU (] (n) rom (n) from ICU

E. coli 8 5 7 9

K. pneumoniae 5 24 38 7 24 27 8 39 23 5 55 36 6 18 82
P. aeruginosa 5 7 18 7 17 25 3 " 9 4 2 10 2 9 0
Acinetobacter spp. 5 36 39 6 29 31 3 27 30 4 37 14 5 39 43
S. aureus 6 69 6 8 52 8 9 62 3 1 87 3 " 84 6
S. pneumoniae 2 12 8 1 6 0 4 5 0 4 14 0 2 3 0
E. faecalis 6 28 1 6 21 10 6 36 6 7 4 5 6 25 4
E. faecium 5 19 21 5 29 4 3 30 13 5 30 14 5 il 5

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, North Macedonia, 2020

@ (b) 0-4 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 49 E. coli I 49
K. pneumoniae I 118 K. pneumoniae [ | 118
P. aeruginosa 9 P. aeruginosa 9
Acinetobacter spp. 39 Acinetobacter spp. | 39,
S. aureus 84 S. aureus ] 84
S. pneumoniae 3 S. pneumoniae I
E. faecium 21 E. faecium 21
0 20 4'0 6'0 8'0 100 ' 'o ' 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Norway

Participating institutions

University Hospital of North Norway
Norwegian Institute of Public Health
St Olav University Hospital, Trondheim

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Norway, 20162020

Parameter mmmm

Estimated national population coverage (%) 100 100

Geographical representativeness High High ngh H|gh H|gh
Hospital representativeness Unknown High High High High
Patient and isolate representativeness Unknown High High High High
Blood-culture sets/1 0oo patient days 63.2 Unknown 47.4 86.7 91.9

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Norway,
2016-2020

Parameter o6 Loy | 2o | a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 89 89 NA

NA: not applicable.
2 Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,” Norway, 2016-2020

2017

Bacterial species Isolates Isolates Isolates Isolates Isolates
() |fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) () [fromICU| (n) (n) |[fromICU

(%) (%) (%) (%) %)

E. coli 18 3618 18 3734 18 3880 4075 18 3764

K. pneumoniae 18 81 5 18 781 5 18 738 5 18 832 5 18 703 5

P. aeruginosa 18 227 5 18 205 5 18 250 5 18 296 4 18 283 5

Acinetobacter spp. 12 33 6 12 31 10 " 32 13 12 23 5 10 31 0

S. aureus 18 1485 5 18 1507 6 18 1630 6 18 1723 6 18 1605 6

S. pneumoniae 18 504 3 18 482 6 18 506 6 18 507 5 18 243 3

E. faecalis 18 530 7 18 526 7 18 525 6 18 551 6 18 546 6

E. faecium 18 215 16 18 209 10 18 174 10 18 197 7 17 183 6

Labs: laboratories.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Norway, 2020

@ (b) 04 5-19
. Male m Female Unknown N 20-64 M 65 and over Unknown
E. coli 3764 E. coli 3764
K. pneumoniae 703 K. pneumoniae 703
P. aeruginosa 283 P. aeruginosa 283
Acinetobacter spp. 3t Acinetobacter spp. 3t
S. aureus 1605 S. aureus 1605
S. pneumoniae : 243 S. pneumoniae 243
E. faecalis 546 E. faecalis 546
0 20 4'0 6'0 8'0 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Poland

Participating institutions

National Medicines Institute, Department of Epidemiology and Clinical Microbiology
National Reference Centre for Susceptibility Testing

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Poland, 2016-2020

Parameter -m- o mmm

Estimated national population coverage (%)

Geographical representativeness Medlum/h|gh Medlum/h|gh Medium Medium Medium
Hospital representativeness High High Medium Medium Medium
Patient and isolate representativeness High High Medium Medium Medium
Blood-culture sets/1 000 patient days 30.3 38.1 38.6 39.8 45.6

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Poland,
2016-2020

Parareter o6 Loy | 208|209 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100? 100°
Percentage of laboratories participating in EARS-Net EQA 92 96 93 98 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Poland, 20162020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | lsolates | Isolates | Labs | lsolates | Isolates [ Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates
(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU
(%) (%) (%) (%) (%)
E. coli 67 2735 15 65 2881 30 55 2627 27 54 2809 31 49 2179 25
K. pneumoniae 66 1142 36 65 1203 43 53 1221 47 55 1172 45 49 1091 35
P. aeruginosa 60 403 32 64 417 46 54 394 45 54 in 40 48 317 38
Acinetobacter spp. 53 394 51 56 352 60 48 290 63 46 319 64 44 373 55
S. aureus 65 1842 18 66 1848 33 57 1986 30 55 1843 34 50 1676 29
S. pneumoniae 57 343 15 60 374 30 53 369 28 49 364 29 40 165 33
E. faecalis 65 743 32 65 758 48 53 733 43 53 773 48 49 790 36
E. faecium 55 405 31 60 410 44 49 385 44 53 443 43 48 529 38

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for =2 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Poland, 2020

@ (b) 0—4 5-19
. Male m Female Unknown N 20-64 M 65 and over Unknown

E. coli 2179 E. coli 2179
K. pneumoniae 1091 K. pneumoniae 1091

P. aeruginosa 317 P. aeruginosa 317

Acinetobacter spp. 373 Acinetobacter spp. 373
S. aureus 1676 S. aureus 1676

S. pneumoniae 165 S. pneumoniae 165

E. faecalis 790 E. faecalis 790

E. faecium 529 E. faecium 529

c'> 2'0 4'0 6'0 8'0 160 [¢] 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Portugal

Participating institutions

National Institute of Health Doutor Ricardo Jorge
Ministry of Health Directorate-General of Health
Directorate-General of Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Portugal,
2016-2020

mmmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days Unknown 1481 206.9 244.2 244.2

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Portugal,
2016-2020

Parameter -m- 2017 mmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 88 88 83 93 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs," Portugal, 2016-2020

I 2017 I R ™" T > R

Bacterial species L Isolates | Isolates | Labs [ Isolates | Isolates | Labs [ Isolates | Isolates bs | Isolates | Isolat: Isolates
n (n) |fromICU| (n) () |fromICU|[ (n) (n) |fromICU| (n) () |froml from ICU
(%) (%) (%) (%) (%)

E. coli 60 5786 4 62 6452 4 59 5921 4 58 6433 4 63 5858 4
K. pneumoniae 59 2352 12 61 2743 10 58 2604 10 55 2709 9 60 2790 9
P. aeruginosa 57 1230 13 57 1220 13 55 1115 12 54 1061 1 57 1061 9
Acinetobacter spp. 39 207 22 36 174 16 39 127 18 30 99 14 31 104 9
S. aureus 59 3482 7 64 3789 5 59 3940 7 59 3308 6 65 3319 6
S. pneumoniae 57 928 3 54 1056 1 55 1062 Unknown 53 983  Unknown 48 588  Unknown
E. faecalis 56 972 2 58 1014 8 56 979 9 54 945 9 58 990 10
E. faecium 45 m 2 46 467 16 47 440 16 43 m 15 43 406 12

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Portugal, 2020

@ (b) 04 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown

E. coli 5858 E. coli 5858
K. pneumoniae 2790 K. pneumoniae 2790
P. aeruginosa 1061 P. aeruginosa 1061

Acinetobacter spp. 104 Acinetobacter spp. 104
S. aureus 3319 S. aureus 3319

S. pneumoniae : 588 S. pneumoniae 588

E. faecalis 990 E. faecalis 990

E. faecium 406 E. faecium 406

0 20 4'0 6'0 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Republic of Moldova

Participating institution
National Agency for Public Health, Ministry of Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Republic of Moldova,
2016-2020

Parameter mmmm

Estimated population coverage (%) Unknown Unknown Unknown

Geographical representativeness Unknown Unknown Unknown H|gh ngh
Hospital representativeness Unknown Unknown Unknown High High
Patient and isolate representativeness Unknown Unknown Unknown Poor Poor
Blood-culture sets/1 000 patient days® Unknown Unknown Unknown 1(0-7) 4(0-24)

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA,
Republic of Moldova, 2016-2020

Parameter o6 Loy | zo8 | a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines Unknown Unknown Unknown 100 100
Percentage of laboratories participating in CAESAR EQA Unknown Unknown Unknown 100 29

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,” Republic of Moldova, 2016-2020

2017
() (n) from ICU (n) (n) rom ICU () ()] from ICU (n) (n) ron:k () from ICU

E. coli 0 0 0 0 1 1 2 4

K. pneumoniae 0 0 ND 0 0 ND 0 0 ND 3 39 82 7 78 64

P. aeruginosa 0 0 ND 0 0 ND 0 0 ND 3 13 92 2 10 60

Acinetobacter spp. 0 0 ND 0 0 ND 0 0 ND 2 10 70 3 58 59

S. aureus 0 0 ND 0 0 ND 1 2 Unknown 5 23 39 4 9 67

S. pneumoniae 0 0 ND 0 0 ND 1 3 100 2 2 100 0 0 ND

E. faecalis 0 0 ND 0 0 ND 1 3 Unknown 2 6 50 5 14 50

E. faecium 0 0 ND 0 0 ND 0 0 ND 0 0 ND 4 9 56

Labs: laboratories.

ND: no data available.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Republic of Moldova, 2020

@ (b) 0-4 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 9 E. coli 9
K. pneumoniae 78 K. pneumoniae 78
P. aeruginosa 10 P. aeruginosa 10
Acinetobacter spp. 58 " Acinetobacter spp. 58 n
S. aureus 9 S. aureus 9
S. pneumoniae o S. pneumoniae o
E. faecalis 14 E. faecalis 14
E. faecium 9 E. faecium 9
c'> 2'0 4'0 6'0 8'0 1(')0 0 20 4'0 60 80 100
Sex (%) Age category in years (%)

100
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Romania

Participating institution
National Institute of Public Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Romania,
2016-2020

Parameter mmmm

Estimated national population coverage (%) Unknown Unknown

Geographical representativeness Unknown Unknown Poor Poor Poor
Hospital representativeness Unknown Unknown Poor Poor Poor
Patient and isolate representativeness Unknown Unknown Poor Poor Poor
Blood-culture sets/1 0oo patient days Unknown Unknown 34 21 26.4

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Romania,
2016-2020

Parameter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 87 93 93 100 NA

NA: not applicable.
@ Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,” Romania, 2016-2020

zo17

Bacterial species Isolates Isolates Isolates Isolates Isolates
() [fromICU| (n) () [fromICU| (n) () |[fromICU| (n) () |[fromICU| (n) (n) |[fromICU

(%) (%) (%) (%) %)

E. coli

K. pneumoniae 13 344 40 14 339 43 17 443 44 15 488 43 16 478 54

P. aeruginosa 13 93 39 14 132 46 17 156 40 14 192 44 15 148 53

Acinetobacter spp. 13 160 54 12 183 73 17 218 73 15 268 75 15 298 72

S. aureus 14 495 25 14 535 23 7 626 24 14 634 23 16 418 30

S. pneumoniae 8 60 12 il 81 22 12 93 24 il 107 15 1 42 20

E. faecalis 13 115 37 14 128 37 17 178 25 14 166 35 15 167 58

E. faecium 13 78 47 13 64 45 15 79 43 14 144 48 16 122 53

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Romania, 2020

@ (b) 0-4 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 455 E. coli 455
K. pneumoniae 478 K. pneumoniae 478
P. aeruginosa 148 P. aeruginosa 148
Acinetobacter spp. 298 " Acinetobacter spp. 298 n
S. aureus 418 S. aureus 418
S. pneumoniae 42 S. pneumoniae 42
E. faecalis : 167 E. faecalis 167
E. faecium 122 E. faecium 122
c'> 2'0 4'0 6'0 8'0 1(')0 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Russian Federation

Participating institution
Institute of Antimicrobial Chemotherapy, Smolensk State Medical Academy

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Russian Federation,
2016-2020

Parameter o6 Loy | zo8 |09 | 2020 ]

Estimated population coverage (%) Unknown Unknown Unknown Unknown Unknown
Geographical representativeness High High High High High
Hospital representativeness Poor Poor Poor Poor Poor
Patient and isolate representativeness Poor Poor Poor Poor Poor
Blood-culture sets/1 0oo patient days® Unknown 10 (0-50) 6 (1-86) 15 (12-55) 1(1-21)

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA,
Russian Federation, 2016-2020

Parameter o6 Loy | zo8 | a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines Unknown Unknown Unknown 100 100
Percentage of laboratories participating in CAESAR EQA Unknown Unknown 72 0 100

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs," Russian Federation, 2016-2020
Labs | Isolates | Isolates | Lab: Isolates Labs | Isolates | Isolates
()] (m) |[fromICU| (n) (n) |[froml (n) (n) |[fromICU
(%) ) ()
25 82 50 13 216 61 13 154 58

2017

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates
()] (m) [fromICU| (n) (n) |[fromICU

(%) (%)

15 54 24 52 50

E. coli 18

K. pneumoniae 18 123 37 24 127 69 23 170 81 13 418 74 15 546 80
P. aeruginosa " 43 24 16 45 64 18 50 76 10 76 7 12 62 69
Acinetobacter spp. 17 76 38 15 51 84 17 81 75 1 178 76 15 267 88
S. aureus 17 106 20 20 85 53 19 107 45 12 333 47 15 317 58
S. pneumoniae 0 0 ND 1 18 Unknown 0 0 ND 8 23 43 6 13 82
E. faecalis 6 27 28 8 27 30 10 27 59 13 100 46 14 131 66
E. faecium 6 il 30 6 14 50 7 19 68 1 63 49 12 127 93

Labs: laboratories.

ND: no data available.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Russian Federation, 2020

@ (b) 0-4 5-19
= Male mm Female Unknown N 20-64 WM 65 and over Unknown
E. coli 154 E. coli | I 154
K. pneumoniae 546 K. pneumoniae | | G 546
P. aeruginosa 62 P. aeruginosa . |62
Acinetobacter spp. 267 Acinetobacter spp. | NG 267
S. aureus 317 S. aureus | NN 317
S. pneumoniae 13 S. pneumoniae |GG 13
E. faecalis 131 E. faecalis e ] 131
E. faecium 127 E. faecium |/ NG 127
c'> 2'0 4'0 6'0 8'0 100 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Serbia

Participating institutions

Department of Pyogenic, Respiratory and Sexually Transmitted Infections with the Reference Laboratory for Bacterial
Resistance to Antimicrobials Centre for Microbiology, Institute of Public Health of Vojvodina, Novi Sad

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Serbia, 2016-2020

Parameter -m- o mmm

Estimated population coverage (%)

Geographical representativeness ngh H|gh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness Medium Medium Medium Medium Medium
Blood-culture sets/1 000 patient days® Unknown 15 (0-82) 16 (1-85) 17 (1-88) 17 (1-111)

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Serbia,
2016-2020

Parameter o ey |20 a0 |20 ]

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 95 100 100 100 100
Percentage of laboratories participating in CAESAR EQA 100 100 100 96 100

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Serbia, 2016-2020

2017
Bacterial species Isolates Isolates Isolates Isolates Isolates
(n) () |fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) (n) |[froml (n) |[fromICU
(%) (%) (%) (%) (%)
E. coli
K. pneumoniae 19 444 33 20 416 24 23 51 25 21 513 18 22 387 28
P. aeruginosa 18 149 4 18 134 21 22 177 27 20 196 28 21 129 25
Acinetobacter spp. 18 417 50 20 429 39 23 516 32 22 532 Al 21 702 48
S. aureus 22 469 15 22 542 14 24 616 13 24 628 14 Al 391 13
S. pneumoniae 16 65 25 14 86 17 18 79 10 16 85 9 1 27 26
E. faecalis 18 181 28 20 208 19 23 261 18 22 272 24 22 312 37
E. faecium 14 110 39 15 12 23 19 154 18 22 159 22 21 276 35

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Serbia, 2020

(@) (b) 0-4 5-19
B Male = Female Unknown BN 20-64 HEE 65 and over Unknown
E. coli 285 E. coli 285
K. pneumoniae 387 K. pneumoniae 387
P. aeruginosa 129 P. aeruginosa 129
Acinetobacter spp. 702 Acinetobacter spp. 702
S. aureus 391 S. aureus 391
S. pneumoniae 27 S. pneumoniae 27
E. faecalis 312 E. faecalis 312
E. faecium 276 E. faecium 276
) 20 4'0 60 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Slovakia

Participating institutions

National Reference Centre for Antimicrobial Resistance
Public Health Authority of the Slovak Republic
Regional Public Health Authority Banska Bystrica

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Slovakia,
2016-2020

mmmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness Unknown Unknown High High High
Blood-culture sets/1 0oo patient days 203 20.8 23.7 36.1 27.0

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Slovakia,
2016-2020

Parameter o oy |20 ] a0 | 2020 ]

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100?
Percentage of laboratories participating in EARS-Net EQA 100 100 100 100 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,” Slovakia, 2016-2020

I 2017 I R ™" T > R

Bacterial species L Isolates | Isolates | Labs [ Isolates | Isolates | Labs [ Isolates | Isolates bs | Isolates | Isolat: Isolates
n (n) |fromICU| (n) () |fromICU|[ (n) (n) |fromICU| (n) () |froml from ICU
(%) (%) (%) (%) (%)

E. coli 13 829 15 13 882 15 12 983 14 10 851 14 1 732 17
K. pneumoniae 13 466 28 13 468 32 " 505 33 10 370 26 " 405 35
P. aeruginosa 12 191 37 13 Al 30 " 259 32 10 201 30 " 246 35
Acinetobacter spp. 13 15 32 13 126 39 " 146 36 8 97 44 1 95 37
S. aureus 13 572 26 13 614 2 12 627 25 10 567 18 1 540 22
S. pneumoniae 5 13 31 10 40 30 9 47 13 6 40 20 5 15 27
E. faecalis 13 233 24 13 226 29 12 256 32 10 212 32 1 199 30
E. faecium 12 126 33 1 122 32 1 168 33 10 139 32 10 2 31

Labs: laboratories.

Note: a small number of isolates were tested (n < 30), and the percentage resistance should be interpreted with caution. See Annex 3 for more information.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Slovakia, 2020

@) (b) 0-4 5-19
= Male mm Female Unknown N 20-64 M 65 and over Unknown
E. coli 732 E. coli 732
K. pneumoniae 405 K. pneumoniae 405
P. aeruginosa 246 P. aeruginosa 246
Acinetobacter spp. 95 Acinetobacter spp. %5 |
S. aureus 540 S. aureus 540
S. pneumoniae 15 S. pneumoniae 15
E. faecalis 199 E. faecalis 199
E. faecium 121 E. faecium 121
o 20 40 60 80 100 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Slovenia

Participating institutions

National Institute of Public Health
Medical faculty, University of Ljubljana
National Laboratory of Health, Environment and Food

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Slovenia,
2016-2020

mmmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 35 41.2 36.8 40.4 471

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Slovenia,
2016-2020

Parameter -m- = mmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 100 91 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,” Slovenia, 20162020

I 2017 I R ™" T > R

Bacterial species L Isolates | Isolates | Labs [ Isolates | Isolates | Labs [ Isolates | Isolates bs | Isolates | Isolat: Isolates
n (n) |fromICU| (n) () |fromICU|[ (n) (n) |fromICU| (n) () |froml from ICU
(%) (%) (%) (%) (%)

E. coli 10 1420 n 10 1435 9 10 1668 7 10 1610 6 10 1617 6
K. pneumoniae 10 267 20 10 312 20 10 289 14 10 303 14 10 291 17
P. aeruginosa 10 143 40 10 138 30 10 174 24 10 175 26 10 186 35
Acinetobacter spp. 7 60 37 4 36 50 8 39 33 8 40 38 7 36 39
S. aureus 10 534 12 10 576 13 10 606 9 10 656 10 10 m 14
S. pneumoniae 10 269 12 10 319 10 10 m 13 10 283 10 10 172 9
E. faecalis 10 161 25 10 7 19 10 162 15 9 141 24 9 182 15
E. faecium 9 m 42 9 149 4 9 134 32 10 137 32 9 177 32

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Slovenia, 2020

@ (b) 04 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 1617 E. coli 1617

K. pneumoniae 291 K. pneumoniae 291

P. aeruginosa 186 P. aeruginosa 186
Acinetobacter spp. 36 " Acinetobacter spp. 36 n

S. aureus 711 S. aureus 711

S. pneumoniae 172 S. pneumoniae 172

E. faecalis 182 E. faecalis 182

E. faecium 177 E. faecium 177

0 20 4'0 6'0 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Spain

Participating institutions

Health Institute Carlos lll
National Centre for Microbiology

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Spain, 2016-2020

Parameter -m- o mmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh Medium Medium Medium
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 0oo patient days 60.4 Unknown 57.3 67.6 109.5

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Spain,
2016-2020

Parareter mmmm

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 100? 100°
Percentage of laboratories participating in EARS-Net EQA 98 90 95 91 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Spain, 2016-2020

w6 | aw | a8 | a9 | a0

Bacterial species Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | Isolates | Isolates | Labs | lsolates | Isolates

(n) () |fromICU| (n) () |fromICU| (n) (n) |fromICU| (n) () |fromICU| (n) (n) |fromICU

(%) (%) (%) (%) (%)

E. coli 38 6804 6 37 6032 Unknown 39 7933  Unknown 39 8353 Unknown 43 7888 Unknown
K. pneumoniae 38 1680 Unknown 36 1514 Unknown 38 1995  Unknown 39 2403 Unknown 42 2221 Unknown
P. aeruginosa 37 843 Unknown 36 869  Unknown 38 1122 Unknown 39 1108 Unknown 41 1213 Unknown
Acinetobacter spp. 24 106 iy 22 92 Unknown 18 81 Unknown 21 83  Unknown 21 91 Unknown
S. aureus 37 1973  Unknown 37 1925 Unknown 39 2531 Unknown 41 2719  Unknown 42 2521 Unknown
S. pneumoniae 36 672 Unknown 34 752 Unknown 37 1033 Unknown 37 1038 Unknown 41 611 Unknown
E. faecalis 37 988  Unknown 36 969  Unknown 38 1163  Unknown 38 1301 Unknown 41 1516 Unknown
E. faecium 35 630  Unknown 35 599  Unknown 37 769  Unknown 37 848  Unknown 42 1100  Unknown

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for =2 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Spain, 2020

@ (b) 04 5-19
m Male mm Female Unknown N 20-64 M 65 and over Unknown
E. coli 7888 E. coli 7888
K. pneumoniae 2221 K. pneumoniae 2221
P. aeruginosa 1213 P. aeruginosa 1213
Acinetobacter spp. 91 Acinetobacter spp. 91
S. aureus 2521 S. aureus | NN - 5o
S. pneumoniae 611 S. pneumoniae 611
E. faecalis 1516 E. faecalis | I 1 516
E. faecium 1100 E. faecium 1100
c'> 2'0 4'0 6'0 8'0 160 o 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Sweden

Participating institution
The Public Health Agency of Sweden

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Sweden, 2016-2020

Parameter -m- o mmm

Estimated national population coverage (%)

Geographical representativeness ngh ngh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 ooo patient days 139 156.7 107 105.6 105.6

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Sweden,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 100 100 100 100° 100°
Percentage of laboratories participating in EARS-Net EQA 100 100 100 95 NA

NA: not applicable.
a Starting with 2019 data, EARS-Net was restricted to laboratories using EUCAST or EUCAST-harmonized methodology and breakpoints.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from

patients in ICUs,” Sweden, 2016-2020
I ™ I "

Bacterial species Lab: Isolates | Isolates Isolates | Isolates | Labs | Isolates | Isolat Isolates | Isolat Lab Isolates | Isolates
(n) () |fromICU| (n) () |fromICU|[ (n) (n) |froml (n) () |froml (n) (n) |fromICU
(%) (%) (%) (%) (%)

E. coli 14 6970 Unknown 10 5807 Unknown 9 5392 Unknown 19 9424 Unknown 20 9852  Unknown
K. pneumoniae 15 1537  Unknown 10 1034 Unknown 9 1089 Unknown 19 1795 Unknown 20 1843 Unknown
P. aeruginosa 13 473 Unknown 10 446 Unknown 9 412 Unknown 19 707 Unknown 20 735  Unknown
Acinetobacter spp. 12 86  Unknown 1 54 Unknown 1 55 Unknown 1 113 Unknown 1 126 Unknown
S. aureus 15 3903 Unknown 1 3800 Unknown 9 3640 Unknown 20 6173  Unknown 20 6891 Unknown
S. pneumoniae 14 904  Unknown 1 755 Unknown 9 676  Unknown 19 1071 Unknown 20 551 Unknown
E. faecalis 14 1019 Unknown 11 1630  Unknown 9 687  Unknown 19 1297  Unknown 20 1443 Unknown
E. faecium 14 561  Unknown 11 622 Unknown 9 428  Unknown 19 703 Unknown 20 789  Unknown

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories might be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Sweden, 2020

@ (b) 0-4 5-19
m Male B Female Unknown NN 20-64 M 65 and over Unknown
E. coli 9852 E. coli | NN o S5
K. pneumoniae 1843 K. pneumoniae 1843
P. aeruginosa 735 P. aeruginosa | I IEEEENGGIEGEGG /35
Acinetobacter spp. | 126 N Acinetobacter spp. 126 n
S. aureus 6891 S. aureus | T INEEGEGEEGNGEEEEEE ¢ So1
S. pneumoniae 551 S. pneumoniae 551
E. faecalis | 1 £/ E. faecalis |/ /3
E. faecium 789 E. faecium | I 789
0 20 4'0 6'0 8'0 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Switzerland

Participating institution
Swiss Centre for Antibiotic Resistance, Institute for Infectious Diseases, University of Bern

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Switzerland,
2016-2020

Parameter mmmm

Estimated population coverage (%)

Geographical representativeness ngh ngh ngh ngh ngh
Hospital representativeness High High High High High
Patient and isolate representativeness High High High High High
Blood-culture sets/1 000 patient days Unknown Unknown Unknown Unknown Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Switzerland,
2016-2020

Parameter o6 Loy | 208 | 2o | 2020 ]
90 90 97 97 97

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines
Percentage of laboratories participating in CAESAR EQA 0 0 0 0 64

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs,b Switzerland, 2016-2020

2017
(n) from ICU () (n) from ICU (n) (n) from ICU () (n) from ICU (n) (n) fro(r‘r,lo;CU
E. coli 20 4729 4 23 5400 29 5884 5774 5762 3
K. pneumoniae 19 927 9 22 962 6 28 1035 7 31 1184 7 34 1236 7
P. aeruginosa 20 458 10 23 536 9 26 522 8 31 545 8 32 609 10
Acinetobacter spp. 14 73 22 20 92 9 21 69 7 26 65 12 25 92 13
S. aureus 20 1630 9 23 2027 7 29 2001 6 33 2159 7 34 2231 8
S. pneumoniae 18 562 6 23 753 5 29 776 5 31 715 5 34 474 6
E. faecalis 20 619 9 23 676 7 29 713 8 30 737 8 34 809 12
E. faecium 20 426 19 21 469 17 26 439 17 27 401 16 30 477 22

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b |solates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Switzerland, 2020

@) (b) 0-4 5-19
. Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 5762 E. coli 5762
K. pneumoniae 1236 K. pneumoniae 1236
P. aeruginosa 609 P. aeruginosa 609
Acinetobacter spp. | 92 Acinetobacter spp. 92
S. aureus 2231 S. aureus 2231
S. pneumoniae 474 S. pneumoniae 474
E. faecalis 809 E. faecalis 809
E. faecium 477 E. faecium 477
c'> 2'0 4'0 6'0 8'0 160 [¢] 20 4'0 60 80 100
Sex (%) Age category in years (%)
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Turkey

Participating institution

Department of Microbiology Reference Laboratories and Biological Products, General Directorate of Public Health,
Ministry of Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Turkey, 2016-2020

Parameter -m- o mmm

Estimated population coverage (%)

Geographical representativeness ngh H|gh ngh H|gh H|gh
Hospital representativeness High High High High High
Patient and isolate representativeness Medium Medium Medium Medium Medium
Blood-culture sets/1 000 patient days® Unknown 31 (4-110) 32 (4-110) 23 (1-99) 28 (2-106)

Definitions provided on page 7.
2 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Turkey,
2016-2020

Percentage of lahoratories using EUCAST or EUCAST-harmonized guidelines 64 100 100 100 100
Percentage of laboratories participating in CAESAR EQA 77 68 79 58 94

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs,” Turkey, 2016-2020

2017
Bacterial species Isolates Isolates Isolates Isolates Isolates
(n) () |fromICU| (n) () |[fromICU| (n) (n) |[fromICU| (n) (n) |[froml (n) |[fromICU
(%) (%) (%) (%) (%)
E. coli 3986 4459 5056 4999 4363
K. pneumoniae 66 2915 32 68 3232 36 67 3833 34 69 4167 28 70 4534 32
P. aeruginosa 63 1332 27 66 1605 33 65 177 31 64 1727 29 66 1556 26
Acinetobacter spp. 64 2463 40 67 2620 45 66 2754 44 68 2477 42 69 3170 45
S. aureus 65 2499 15 68 3230 23 66 3354 21 69 3475 14 70 3614 20
S. pneumoniae 39 183 13 45 235 24 43 253 12 40 227 16 39 132 17
E. faecalis 62 1589 30 65 1735 37 67 1944 35 66 1976 32 69 2135 34
E. faecium 60 1522 28 65 1585 34 65 1669 32 66 1829 27 68 2204 31

Labs: laboratories.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Turkey, 2020

(@) (b) 0-4 5-19
B Male = Female Unknown BN 20-64 HEE 65 and over Unknown
E. coli 4363 E. coli 4363
K. pneumoniae 4534 K. pneumoniae 4534
P. aeruginosa 1556 P. aeruginosa 1556
Acinetobacter spp. 3170 Acinetobacter spp. 3170,
S. aureus 3614 S. aureus 3614
S. pneumoniae 132 S. pneumoniae 132
E. faecalis 2135 E. faecalis 2135
E. faecium 2204 E. faecium 2204
) 20 4'0 60 80 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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Ukraine

Participating institution
Reference Laboratory for Microbiological and Parasitological Research, Public Health Center, Ministry of Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Ukraine, 2016-2020

Estimated population coverage (%) Unknown Unknown 0.45 0.74 1.96
Geographical representativeness Unknown Medium Medium Medium Medium
Hospital representativeness Unknown Poor Poor Medium Medium
Patient and isolate representativeness Unknown Poor Poor Poor Poor
Blood-culture sets/1 000 patient days® Unknown Unknown 9(3-12) 3(1-12) 3(2-15)

Definitions provided on page 7.
3 Data are presented as median (range).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Ukraine,
2016-2020

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines Unknown
Percentage of laboratories participating in CAESAR EQA Unknown 100 100 100 100

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," Ukraine, 2016-2020

S " |famicy " |rmicy
(%) (%)

E. coli 0 0 ND 3 1 18 4 18 39 6 39 31 7 46 15

K. pneumoniae 0 0 ND 4 30 50 4 38 50 6 75 58 9 101 Unknown
P. aeruginosa 0 0 ND 2 9 56 3 10 40 5 16 50 6 28 50
Acinetobacter spp. 0 0 ND 4 32 32 4 29 48 7 44 65 7 48 50

S. aureus 0 0 ND 4 20 20 4 22 4 7 68 40 9 88 10

S. pneumoniae 0 0 ND 2 6 17 1 1 0 3 8 75 2 9 43

E. faecalis 0 0 ND 4 31 23 4 29 2 7 46 33 9 53 28

E. faecium 0 0 ND 2 12 17 2 8 50 4 12 18 7 23 Unknown

Labs: laboratories.

ND: no data available.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.
Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Ukraine, 2020

@ (b) 0-4 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 46 E. coli 46
K. pneumoniae I 101 K. pneumoniae 101
P. aeruginosa 28 P. aeruginosa 28
Acinetobacter spp. 48 Acinetobacter spp. 48 n
S. aureus 88 S. aureus 88
S. pneumoniae 9 S. pneumoniae 9
E. faecalis 53 E. faecalis 53
E. faecium 23 E. faecium 23
0 20 4'0 6'0 8'0 100 [¢] 20 40 60 80 100
Sex (%) Age category in years (%)
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United Kingdom

Data from Scotland and Wales were not included.

Participating institutions

Public Health England
Public Health Agency Northern Ireland

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, United Kingdom,
2016-2020

Parameter o ey |20 ] o | 2020 ]

Estimated population coverage (%) Unknown Unknown Unknown Unknown Unknown
Geographical representativeness Unknown Unknown Medium Medium Medium
Hospital representativeness Unknown Unknown High High High
Patient and isolate representativeness Unknown Unknown High High High
Blood-culture sets/1 000 patient days 60 52 Unknown Unknown Unknown

Definitions provided on page 7.

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EQA,? United Kingdom,
2016-2020

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines 98 96 100 100 100
Percentage of laboratories participating in EQA? 88 82 82 84 NA

NA: not available.
3 During the years 2016-2019, the United Kingdom participated in the EARS-Net EQA.

Annual number of reporting laboratories,? number of reported isolates and percentage of isolates reported from
patients in ICUs," United Kingdom 2016-2020

2017
(n) from ICU (n) (n) rom ICU (n) (n) |froml (n) (n) (n) (n) |fromICU
() (%)

E. coli 19 636 Unknown 73 24105 Unknown 25102 Unknown 72 25846 Unknown 21063 Unknown
K. pneumoniae 67 3531 Unknown 73 4286 Unknown 72 4560 Unknown 72 4685 Unknown 71 4085  Unknown
P. aeruginosa 68 1924 Unknown 72 2418  Unknown 72 2312 Unknown 7 2478  Unknown 7 2137 Unknown
Acinetobacter spp. 61 530  Unknown 71 665 Unknown 67 620  Unknown 70 666  Unknown 69 529  Unknown
S. aureus 7 6301 Unknown 73 7603 Unknown 73 7948 Unknown 72 8014 Unknown 72 6975 Unknown
S. pneumoniae 70 2927 Unknown 72 3348 Unknown 70 3547  Unknown 7 3468 Unknown Al 1412 Unknown
E. faecalis 66 1603 Unknown 71 2100 Unknown 71 2268 Unknown 69 2274 Unknown 69 2064  Unknown
E. faecium 64 1539  Unknown 71 1825 Unknown 71 2196 Unknown 71 2191 Unknown 70 2188  Unknown

Labs: laboratories.

3 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, United Kingdom, 2020

@ (b) 04 5-19
m Male B Female Unknown N 20-64 M 65 and over Unknown
E. coli 21063 E. coli 21063
K. pneumoniae 4085 K. pneumoniae 4085
P. aeruginosa 2137 P. aeruginosa 2137
Acinetobacter spp. 529 Acinetobacter spp. 529
S. aureus 6975 S. aureus 6975
S. pneumoniae 1412 S. pneumoniae 1412
E. faecalis 2064 E. faecalis 2064
E. faecium 2188 E. faecium 2188
0 20 4'0 60 80 100 o 20 40 60 80 100
Sex (%) Age category in years (%)
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Antimicrobial resistance surveillance in Europe 2022 - 2020 data SURVEILLANCE REPORT

Kosovo*¢

Participating institution
Department of Medical Microbiology, Institute of Public Health

Population and hospitals contributing data: coverage, representativeness and blood-culture rate, Kosovo,* 2016-2020

Estimated population coverage (%)

Geographical representativeness Medium Med|um Medlum H|gh H|gh
Hospital representativeness Poor Poor Poor High High
Patient and isolate representativeness Poor Poor Poor Poor Poor
Blood-culture sets/1 000 patient days® 5 6 5 5(5-6) 6 (6-6)

Definitions provided on page 7.
3 Data are presented as median (range).
1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).

Laboratories contributing data: use of clinical breakpoint guidelines and participation in CAESAR EQA, Kosovo,*
2016-2020

100 100 100 100 100

Percentage of laboratories using EUCAST or EUCAST-harmonized guidelines
Percentage of laboratories participating in CAESAR EQA 100 100 100 100 50

1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).

Annual number of reporting laboratories,® number of reported isolates and percentage of isolates reported from
patients in ICUs," Kosovo,* 2016-2020

s [

Bacterial species Lab: Isolates | Isolates | Labs | Isolates Labs Isolates | Isolates Labs Isolates | Isolates Isolates Isolates
()] (n) fro(m ; (O] (n) p ()] (n) from ICU (0] (n) from IC ( (n) |[fromICU
%, % (%)

E. coli 1 18 6 1 19 5 1 2 2

K. pneumoniae 1 42 2 1 38 3 1 66 94 2 55 84 2 77 91
P. aeruginosa 1 8 0 1 19 21 1 13 85 2 14 36 1 2 50
Acinetobacter spp. 1 40 10 1 70 10 1 70 93 1 45 98 2 59 88
S. aureus 1 12 8 1 19 16 1 26 54 2 29 31 2 14 2
S. pneumoniae 1 7 0 1 4 0 1 4 0 1 3 0 0 0 ND
E. faecalis 1 13 8 1 il 9 1 1 55 2 16 19 2 7 7
E. faecium 1 13 8 1 8 13 1 5 40 2 7 Al 2 4 25

Labs: laboratories.

ND: no data available.

a8 Number of laboratories reporting at least one isolate during the specific year. The total number of participating laboratories may be higher.

b Isolates with missing information on hospital department are excluded, and results are presented only if data on hospital department are available for = 70% of
isolates.

1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Kosovo,* 2020

@ (b) 04 5-19
B Male = Female Unknown N 20-64 HEE 65 and over Unknown
E. coli 10 E. coli 10
K. pneumoniae | 77 K. pneumoniae 77
P. aeruginosa 2 P. aeruginosa 2
Acinetobacter spp. 59, Acinetobacter spp. 59 4
S. aureus 14 S. aureus 14
S. pneumoniae _ o S. pneumoniae o
E. faecalis 7 E. faecalis 7
E faecium e 4 E. faecium 4
0 20 4'0 60 80 100 o 20 4'0 6'0 8'0 100
Sex (%) Age category in years (%)

1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).

16 Allreferences to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).
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Recommended reading?

European Centre for Disease Prevention and Control.
EARS-NET reporting protocol 2021. Stockholm: European
Centre for Disease Prevention and Control; 2021
(https://www.ecdc.europa.eu/en/publications-data/
ears-net-reporting-protocol-2021).

17 All weblinks accessed on 29 November 2021.
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European Centre for Disease Prevention and Control.
Surveillance atlas of infectious diseases. In: European
Centre for Disease Prevention and Control [website].
Stockholm: European Centre for Disease Prevention
and Control; 2021 (https://www.ecdc.europa.eu/en/
surveillance-atlas-infectious-diseases).


https://www.ecdc.europa.eu/en/publications-data/ears-net-reporting-protocol-2021
https://www.ecdc.europa.eu/en/publications-data/ears-net-reporting-protocol-2021
https://www.ecdc.europa.eu/en/surveillance-atlas-infectious-diseases
https://www.ecdc.europa.eu/en/surveillance-atlas-infectious-diseases
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Annex 1. Participating institutions

EU/EEA
Austria

Belgium
Bulgaria
Croatia

Cyprus
Czechia

Denmark

Estonia

Finland

France

Germany
Greece

Hungary
Iceland

Ireland

Italy

Latvia
Liechtenstein
Lithuania
Luxembourg
Malta
Netherlands
Norway
Poland
Portugal

Romania
Slovakia
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Federal Ministry of Health and Women’s Affairs

Medical University Vienna

Ordensklinikum Linz, Elisabethinen

Sciensano

National Center of Infectious and Parasitic Diseases

Reference Center for Antimicrobial Resistance Surveillance

Ministry of Health Zagreb University Hospital for Infectious Diseases "Dr Fran Mihaljevic"
Microbiology Department, Nicosia General Hospital

National Institute of Public Health

National Reference Laboratory for Antibiotics

Statens Serum Institut

Danish Study Group for Antimicrobial Resistance Surveillance (DANRES)
Estonian Health Board

East-Tallinn Central Hospital

Tartu University Hospital

Finnish Institute for Health and Welfare, Department of Health Security
Finnish Study Group for Antimicrobial Resistance (FiRe)

Finnish Hospital Infection Program (SIRO)

Santé Publique France

Since 2020:

Surveillance and Prevention of Antimicrobial RESistance in hospital settings (SPARES)
National Reference Centre for Pneumococci

Up to 2019:

French National Observatory for the Epidemiology of Bacterial Resistance to Antimicrobials (ONERBA) through three participating
networks:

Azay-Résistance

Tle-de-France

Réussir

Robert Koch Institute

National Public Health Organization, Central Public Health Laboratory
University of West Attica, Department of Public Health Policy, School of Public Health
National Public Health Center

National University Hospital of Iceland

Centre for Health Security and Infectious Disease Control

Health Protection Surveillance Centre

National Institute of Health

Disease Prevention and Control Center of Latvia

National Public Health Surveillance Laboratory

Institute of Hygiene

National Health Laboratory

Microbiology Laboratory, Centre Hospitalier de Luxembourg

Malta Mater Dei Hospital, Msida

National Institute for Public Health and the Environment

University Hospital of North Norway

Norwegian Institute of Public Health

St Olav University Hospital, Trondheim

National Medicines Institute, Department of Epidemiology and Clinical Microbiology
National Reference Centre for Susceptibility Testing

National Institute of Health Doutor Ricardo Jorge

Ministry of Health Directorate-General of Health

Directorate-General of Health

National Institute of Public Health

National Reference Centre for Antimicrobial Resistance

Public Health Authority of the Slovak Republic

Regional Public Health Authority Banska Bystrica
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Country/area Participating institutions

Slovenia National Institute of Public Health
Medical Faculty, University of Ljubljana
National Laboratory of Health, Environment and Food

Spain Health Institute Carlos Ll
National Centre for Microbiology
Sweden The Public Health Agency of Sweden
Non-EU/EEA
Albania Institute of Public Health
Armenia Public Health Department, Ministry of Health
Azerbaijan Sector of Sanitary Epidemiological Surveillance, Ministry of Health
Belarus Laboratory for Clinical and Experimental Microbiology, Republican Research and Practical Center for Epidemiology and Microbiology
Bosnia and Herzegovina Clinical Microbiology Department, Clinical Center University of Sarajevo

Department of Microbiology, Department of Clinical Microbiology/University Clinical Centre of Republika Srpska

Georgia National Center for Disease Control and Public Health

Kazakhstan National Center on Public Health Development, Ministry of Health

g

Montenegro Department of Bacteriology, Institute of Public Health

North Macedonia Laboratory for Bacteriology, Department of Microbiology, Institute of Public Health

Republic of Moldova National Agency for Public Health, Ministry of Health

Russian Federation Institute of Antimicrobial Chemotherapy, Smolensk State Medical Academy

Serbia Department of Pyogenic, Respiratory and Sexually Transmitted Infections with the Reference Laboratory for Bacterial Resistance to
Antimicrobials Centre for Microbiology Institute of Public Health of Vojvodina Novi Sad

Switzerland Swiss Centre for Antibiotic Resistance, Institute for Infectious Diseases, University of Bern

Tajikistan State Sanitary Epidemiology Surveillance Service, Ministry of Health and Social Protection of the Population

Turkey Department of Microbiology Reference Laboratories and Biological Products, General Directorate of Public Health, Ministry of Health

Turkmenistan Department of Acute Dangerous Disease Surveillance, State Sanitary Epidemiology Service, Ministry of Health and Medical Industry

Ukraine Reference Laboratory for Microbiological and Parasitological Research, Public Health Center, Ministry of Health

United Kingdom UK Health Security Agency
Public Health Agency Northern Ireland

Uzbekistan AMR Reference Center, Research Institute of Epidemiology, Microbiology and Infectious Diseases

Kosovo* Department of Medical Microbiology, Institute of Public Health of Kosovo*

1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).
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Annex 2. Tripartite antimicrobial resistance country self-assessment
(TrACSS) 2020-2021 questionnaire

Multi-sector and One Health collaboration/coordination (Indicator 2 in Table 6)

A. No formal multisectoral governance or coordination mechanism on antimicrobial resistance (AMR) exists.
B. Multisectoral working group(s) or coordination committee on AMR established with Government leadership.

C. Multisectoral working group(s) is (are) functional, with clear terms of reference, regular meetings, and funding for working group(s) with activities and reporting/
accountability arrangements defined.

D. Joint working on issues including agreement on common objectives.
E. Integrated approaches used to implement the national AMR action plan with relevant data and lessons learned from all sectors used to adapt implementation of the action
plan

Country progress with development of a national action plan on AMR (Indicator 3 in Table 6)

No national AMR action plan.

National AMR action plan under development.
National AMR action plan developed.
National AMR action plan being implemented.

me o ® >

National AMR action plan being implemented and actively monitored through a monitoring and evaluation framework.

National surveillance system for AMR in humans (Indicator ¢ in Table 6)

No capacity for generating data (antibiotic susceptibility testing and accompanying clinical and epidemiological data) and reporting on antibiotic resistance.

B. AMR data is collated locally for common bacterial infections in hospitalized and community patients, but data collection may not use a standardized approach and lacks
national coordination and/or quality management.

C. AMR data are collated nationally for common bacterial infections in hospitalized and community patients, but national coordination and standardization are lacking.

D. Thereis a standardized national AMR surveillance system collecting data on common bacterial infections in hospitalized and community patients, with established network
of surveillance sites, designated national reference laboratory for AMR, and a national coordinating centre producing reports on AMR.
The national AMR surveillance system links AMR surveillance with antimicrobial consumption and/or use data for human health.

Infection prevention and control (IPC) in human health care (Indicator 8 in Table 6)

No national IPC programme or operational plan is available.
B. Anational IPC programme or operational plan is available. National IPC and water, sanitation and hygiene and environmental health standards exist but are not fully
implemented.

C. Anational IPC programme and operational plan are available and national guidelines for health care IPC are available and disseminated. Selected health facilities are
implementing the guidelines, with monitoring and feedback in place.

D. National IPC programme available according to the WHO IPC core components guidelines and IPC plans and guidelines implemented nationwide. All health care facilities
have a functional built environment (including water and sanitation), and necessary materials and equipment to perform IPC, per national standards.

E. IPCprogrammes are in place and functioning at national and health facility levels according to the WHO IPC core components guidelines. Compliance and effectiveness are
regularly evaluated and published. Plans and guidance are updated in response to monitoring.

Optlmlzlng antimicrobial use in human health (Indicator g in Table 6)

No/weak national policies for appropriate use.

5

National policies for antimicrobial governance developed for the community and health care settings.
C. Practices to assure appropriate antimicrobial use being implemented in some healthcare facilities and guidelines for appropriate use of antimicrobials available.

D. Guidelines and other practices to enable appropriate use are implemented in most health facilities nationwide. Monitoring and surveillance results are used to inform action
and to update treatment guidelines and essential medicines lists.

E. Guidelines on optimizing antibiotic use are implemented for all major syndromes and data on use is systematically fed back to prescribers.

Source: WHO (1).

Reference

1. Tripartite AMR country self-assessment survey — TrACSS (5.0) 2020-2021. Geneva: World Health Organization; 2021 (https://www.who.int/
publications/m/item/tripartite-amr-country-self-assessment-survey-(tracss)-2020-2021, accessed 29 November 2021).

(=Y
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Annex 3. Data quality and interpretation

The results presented in this report — regional results,
intercountry/area comparisons and, in some cases,
national/area trends - should be interpreted with cau-
tion. Several factors may influence the estimates and
may result in over- as well as underestimation of antimi-
crobial resistance (AMR) percentages.

Random versus systematic error

Every measurement includes a risk of deviation from
the true value due to either random or systematic
error. Random error, also known as natural variation or
chance variation, may not be error in the strict sense,
but arises from unknown or unpredictable factors influ-
encing the measurement. As a consequence, results
will differ across measurements, even when measure-
ment conditions are the same. Some measurement
outcomes will be higher than the true value, others
will be lower. Systematic error, on the other hand, is
consistent, repeated error associated with the study
design or data analysis, or with flawed measurement
equipment. Systematic error consistently under- or over-
estimates the true value in the same direction for all
measurements.

When combining results from multiple measurements,
deviations due to random error (under- and overesti-
mations occurring in single measurements) cancel out
and the average is a good estimation of the true aver-
age, assuming no systematic error and provided that
the number of measurements is sufficiently large (see
section on “Sampling variation” below). However, as
systematic error leads to either under- or overestimation
of the true value for all measurements, the average will
also be under- or overestimated. This deviation from the
true average is called bias. The overall degree of bias in
the data collected is the net result of different sources of
systematic error that can each lead to deviation from the
true average in a different direction (under- or overesti-
mation) and to a different extent.

Random error will occur with every measurement, and
investigators can reduce the amount of error only to a
certain extent. Systematic error, on the other hand, can
be significantly reduced by careful consideration of
certain aspects of the data-generation process. When
systematic error cannot be avoided, it is important (if
possible) to evaluate the resulting bias, its extent and
direction. Common sources of error and bias in AMR
surveillance data are described in detail below and sum-
marized in Table A3.1.

Random error

Sampling variation

The aim of the European Antimicrobial Resistance
Surveillance Network (EARS-Net) and the Central Asian

and European Surveillance of Antimicrobial Resistance
(CAESAR) network is to provide an overview of aver-
age AMR percentages in invasive isolates in a certain
country or area. The population of interest (target popu-
lation) are all patients with those infections. However,
for practical reasons it often is not possible to include
data from blood or cerebrospinal fluid (CSF) samples for
all these patients, so data may instead be collected from
a selection (sample) of them. Each patient from whom a
blood or CSF sample is taken, and each bacterial strain
isolated from them, is different from another. When all
measurements of these patients are combined, the aver-
age reflects the group of patients who were sampled.
When the group is small, the average may not reflect
the true average for the target population because it is
possible that, by chance, a lower or higher proportion
of patients with resistant infections are sampled than
the distribution in the target population. Fig. A3.1 shows
that the larger the sample size, the closer the average in
the sample is to the average in the target group. Finding
(by chance) only one more or one less resistant isolate in
a sample affects the average found in smaller samples
much more than the average of larger samples. In other
words, AMR percentages based on small sample sizes
are, to a larger extent, affected by random sampling var-
iation and potential outbreaks of resistant pathogens,
whereas percentages based on large sample sizes are
more likely to approximate the true average (provided
there is no systematic error).

Measurement variation

Random error also arises from slight variations in how
measurement procedures are applied across measure-
ments. For example, the concentration of an inoculum
that is plated out when testing antimicrobial suscepti-
bility using disk diffusion will vary each time. Random
variation in the concentration of the inoculum will result
in larger inhibition zones for some samples and smaller
zones for others. Depending on the specific breakpoints
applied to these zones, this may lead to variation in
categorizing isolates as susceptible, standard dos-
ing regimen (S), susceptible, increased exposure (1) or
resistant (R). Random measurement variation will be
a combination of variation in both directions, and the
larger the sample, the more likely it is that these will
cancel out when results are combined. In antimicrobial
susceptibility testing (AST), the variation depends on
the skills of laboratory technicians and the variation
that arises from measurements taken by different tech-
nicians. Standardizing procedures, training laboratory
staff and ensuring quality are essential to minimize ran-
dom measurement variation.
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Fig. A3.1 AMR percentages obtained in various small and larger samples from a target population with a true AMR
percentage of 20%

000000000OCGOOCGCONOS
0000000000000 0 0 Resistance percentage sample 1: 8/45 = 17.8%
000000000OCOCGOOOOOS
0000000000000 0°
0000000O0OGCOOGOOGOOOGOS
0000000000000 0 0 Resistance percentage sample 2: 11/45 = 24.4%
00000000000O0OCGOCGCOES
Sample size: n = 45 0000000000000O0CO0
00000000OCOCGOOOOS
000000000 OO0O0 00O Resistance percentage sample 3: 10/45 = 22.2%
00000000000OCDOCGBOOCGCS
0000000000O0OCOCGOCOCS
00000000OCGOCGOOOOOS
0000000000000 0 0 Resistance percentage sample 4: 7/45 = 15.6%
000000000O0OCGOCOOCGOOTS

True resistance percentage in target

population: 45/225 = 20.0%

Sample size: n = 105

True resistance percentage in target

population: 45/225 = 20.0%

Systematic error

Bias related to sampling
Participating sites

Ideally, all medical microbiology laboratories should
be included to obtain a representative assessment of
AMR in a country or area. As this may not be feasible
in practice, the selection of participating laboratories in
the surveillance system should be representative of all
laboratories. Laboratories from different geographical
and climatic regions of the country/area, rural and urban
areas and processing samples from different patient
populations (hospital types and departments) should
therefore be included. For reasons of convenience, it is
often only the more advanced laboratories, which are
most likely to be located in urban areas and providing
services for specialized or tertiary-care facilities, that
are included. Consequently, the data will reflect an
underrepresentation of patients treated in general hos-
pitals in rural areas, in whom AMR generally is lower.
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Resistance percentage sample 1: 22/105 = 21.0%

Resistance percentage sample 2: 20/105 = 19.0%

The results therefore will be biased towards higher per-
centages and will not necessarily be generalizable to the
overall patient population.

Patients

When surveillance is based on routine diagnostic test-
ing (passive surveillance), as in this report, data should
be interpreted with extra caution. The data used in this
type of surveillance are not generated with surveillance
as the primary objective, but as part of routine patient
care. The data therefore reflect only patients who were
judged by clinicians to be eligible for bacteriology
diagnostics, taking clinical predictions into consid-
eration. Often, samples predominantly are taken from
severely ill patients, patients with recurrent infections
for whom treatment is problematic or patients strongly
suspected of having resistant infections. Healthy
patients with uncomplicated infections are less likely
to have a sample taken. The data therefore will reflect
an underrepresentation of patients with uncomplicated
infections — in whom AMR generally is lower - and AMR
results will be biased towards higher percentages. In
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active surveillance, by contrast, clear case definitions
generally are used to identify patients who need to be
sampled - to reduce the influence of clinical judgement
or other factors leading to selective patient sampling -
and specific efforts are made to attain a representative
sample of the target population.

Obtaining results that are representative of the tar-
get population requires ensuring that all patients
fitting the case definition are sampled. In the case of
EARS-Net and CAESAR, all patients presenting with
signs of a bloodstream infection, sepsis or meningitis
should be sampled. Sampling only specific patient cat-
egories (such as patients in intensive care units (ICU)
or tertiary-care institutions), or patients with chronic or
recurring infection, relapses or treatment failure, will
overestimate the AMR proportion, as these patients will
have been subjected to selective pressure of antimicro-
bial agents and therefore are more likely to be infected
with a resistant microorganism.

The use of microbiological diagnostics depends on
financial and logistic possibilities outside the control of
a surveillance system. For example, not every eligible
patient may be sampled in routine clinical care if bac-
teriology diagnostics are not reimbursed through health
insurance, laboratory capacity is limited, or results are
not communicated in a sufficiently timely manner to
influence clinical decision-making. Sampling of patients
may occur after antimicrobial therapy has already been
started or following self-treatment in settings where
over-the-counter sales of antibiotics is common, result-
ing in an underrepresentation of infections that respond
to first-line antibiotics with consequent overestimation
of AMR percentages.

Timing

The timing of sample collection may also influence the
AMR proportions found. Ad hoc or convenience sampling
for a limited period, especially during outbreaks, will
bias results. This can to some extent be overcome by
sampling throughout the year.

Bias related to laboratory procedures
Measurement error

Measurement values vary whenever measurements are
taken. In addition to random variation, systematic error
in measurements may occur. For example, when the agar
depth of plates used for disk diffusion consistently is
too small, inhibition zones will be overestimated for all
isolates. Depending on the specific breakpoints applied
to these zones, this may lead to isolates being catego-
rized S when they should be I, or | when they should be
R. Since the error is made in the same direction for all
isolates, they do not cancel out and AMR will be under-
estimated when combining the results. Systematic
measurement error occurs when laboratory procedures
are not followed, when poor-quality laboratory materials
are used (such as old growth media or expired antimicro-
bial disks) or when automated systems are damaged or

not properly calibrated. Systematic error can also occur
in species identification. Correctly identifying species
is important for interpreting the percentages of AMR.
Some species are more clinically relevant than others,
and their capacity to acquire AMR or their intrinsic AMR
varies. Sometimes the data suggest clear indications
of problems with species identification. For example, a
high proportion of ampicillin resistance in Enterococcus
faecalis may be the result of Enterococcus faecium being
misclassified as Enterococcus faecalis.

A laboratory quality-management system and regular
application of internal quality-assurance procedures
allow the timely detection and correction of systematic
error in laboratory procedures. Auditing and accredi-
tation schemes in conjunction with external quality
assessment (EQA) programmes ensure that laboratories
adhere to national/area quality standards.

Importantly, specific highly resistant microorganisms or
exceptional antimicrobial-resistant phenotypes (such as
carbapenem-resistant Enterobacterales) may need con-
firmation by additional testing to assess whether the
findings are correct or a result of laboratory error. This
double-checking of results is important because finding
these types of organisms may have considerable con-
sequences for empirical antimicrobial therapy and for
infection prevention and control policies.

AST procedures and interpretation

To ensure accurate results, AST should be performed
according to scientifically validated guidelines. Both
the European Committee on Antimicrobial Susceptibility
Testing (EUCAST) and the Clinical and Laboratory
Standards Institute provide comprehensive methodo-
logical guidelines for routine AST, confirmatory testing
and interpretation of results. Laboratory methods and
interpretive criteria (clinical breakpoints) may differ
depending on the guidelines and change over time.
For example, a Klebsiella pneumoniae isolate with an
inhibition zone of 16 mm for imipenem is considered |
when EUCAST breakpoints 2018 are applied, but R with
EUCAST 2019 breakpoints. AST results may therefore
be incomparable across laboratories using different
(versions of) guidelines, and time trends in the AMR per-
centage may be affected by, or a result of changes in,
breakpoints used by laboratories over time.

In practice, expert rules are often used in addition
to clinical breakpoints when interpreting AST results
in the context of routine patient care. For example,
if Staphylococcus aureus is resistant to cefoxitin, it
is reported resistant to all beta-lactam antimicrobial
agents, with the possible exception of ceftaroline and/
or ceftobiprole. Expert rules are provided by EUCAST,
but different laboratories or surveillance systems may
also use different expert rules, which complicates the
comparison of data obtained in different laboratories or
countries/areas.

It is important that susceptibility to all indicated anti-
microbial agents is tested for each isolate included in
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surveillance. Differential or sequential testing, such
as testing carbapenems only when resistance to third-
generation cephalosporins is found or only for patients
suspected of a resistant infection, will lead to underrep-
resentation of isolates susceptible to carbapenems and
overestimation of the resistance percentage.

Bias related to data-analysis procedures

Patients are often sampled repeatedly during their
infection episode for diagnostic purposes or to assess
therapeutic response. Follow-up samples more often are
required in patients with infections caused by resistant
microorganisms than those with infections due to sus-
ceptible microorganisms, since the latter are more likely
to be treated successfully with antimicrobial therapy. If
all follow-up isolates from the same patient are included
when calculating the proportion of AMR, resistant iso-
lates will be overrepresented, leading to overestimation
of the AMR percentage. To prevent this, EARS-Net and
CAESAR include only the first isolate per bacterial spe-
cies per person per year in analyses.

Data interpretation and generalizability

When interpreting AMR surveillance data, it is important
to evaluate the extent to which the results obtained in
the sample are likely to be a good estimate of the aver-
age AMR percentage in the target population. The true
AMR percentage in the target population is always
unknown if not all patients can be sampled, but assump-
tions can be made according to the representativeness

of the sample. Whether they involve the selection of par-
ticipating sites or of patients eligible for bacteriology
diagnostics in routine clinical care, the issues related to
sampling mentioned in the section “Bias related to sam-
pling” above may lead to a sample of specific patients
in which the average AMR percentage deviates from that
in the target population — a biased estimate of the AMR
percentage in which EARS-Net and CAESAR are inter-
ested. It therefore is important to realize that results
obtained in a population of ICU patients in tertiary-care
facilities, for instance, can and should be interpreted as
applicable to this specific patient population, but may
not be generalizable to types of patients that were not
included (such as those in general hospitals). However,
for the purposes of obtaining an estimate of the AMR
proportion in a target population of ICU patients in
tertiary-care facilities (to develop empirical therapy
guidelines for this specific population, for example), a
sample of ICU patients from a selection of tertiary-care
facilities in the country/area would probably result in a
fairly unbiased estimate. In other words, the conclusion
as to whether results obtained in a sample are biased
depends on the target population of interest.

Data quality by country/area

To be able to evaluate the quality and representative-
ness of data from individual countries/areas presented
in this report, Table A3.2 presents information on cover-
age of the surveillance system, data representativeness
and blood-culture rate, by country/area.

Table A3.1 Common sources of error and bias in antimicrobial resistance surveillance data

Type oferrorbias I

Sampling variation

Random error

Measurement variation procedures

Selection of participating sites
areas

Sampling of severe cases only, patients with treatment
failure, or patients strongly suspected of having a

Selection of patients
resistant infection

Timing of sampling

Natural variation between patients

Test-to-test variation in application of laboratory

Sampling cases over a limited period of time

Increase sample size

Increase sample size

Standardize procedures

Provide continuous training of laboratory staff
Set up quality-assurance systems

Bias related to sampling

Selecting sites for specific patient populations only,
such as specialized or tertiary-care hospitals in urban

Select a mixture of hospital types from different
geographical regions

Improve case ascertainment: promote sampling of all
cases with signs of bloodstream infection or meningitis
from all types of hospital departments and prior to
treatment initiation (active case-finding)

Sample cases continuously throughout the year

Bias related to laboratory procedures

Provide continuous training of laboratory staff

Systematic error
Measurement error

AST procedures and interpretation

Isolates inclusion criteria
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Improper application of laboratory methods, such as
errors in preparing media for disk diffusion

Use of inadequate laboratory materials, such as expired
or non-quality-controlled antimicrobial disks

Damaged and/or poorly calibrated equipment, such as
out-of-date firmware used with automated systems

Use of non-uniform AST methods, such as out-of-date
guidelines

Use of different expert rules across laboratories for
interpretation of AST

Sequential or differential testing of antibiotics, such as
testing susceptibility for carbapenems only if isolate is
resistant to third-generation cephalosporins

Bias related to data analysis procedures

Inclusion of follow-up isolates from individual patients

Procure high-quality and quality-controlled materials
and consider expiration dates

Set up and implement laboratory quality-assurance
systems

Perform confirmatory testing of isolates with rare or
unusual AMR, or with AMR phenotypes of consequence
to clinical practice

Use national/area standards based on international
guidelines for AST (such as EUCAST)

Collect crude quantitative data

Test susceptibility to all indicator antimicrobials (uniform
test panel) for all isolates

Use standardized data-analysis methods with the aim of
achieving equal representation of all patients in the data
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Table A3.2 Population and hospitals contributing data: coverage, representativeness and blood-culture rate, WHO
European Region, 2020 (or latest available data)

. . . . . q Blood-culture rate
Estimated population Geographical Hospital Patient and isolate &
Country/area coverage® (%) representativeness® representativeness¢ representativeness® (bl°°dp ;‘;‘Ilet::tr ed:;s,/ 2000

EU/EEA

Austria Unknown High High High Unknown
Belgium 36 High High High 129.61
Bulgaria 45 Medium Medium Medium 10.4
Croatia 80 High High High 109
Cyprus 85 High High High 60.9
Czechia 80 High High High 19.7
Denmark 100 High High High 202.4
Estonia 100 High High High 35.8
Finland 96 High High High 175.1
France 48° High High High 54.5°
Germany® 27 High Medium High 37.9
Greece 60 High High Medium Unknown
Hungary 90 High High High 17.2
Iceland 100 High High High 61.3
Ireland 76 High High High Unknown
Italy 47 High High High 57
Latvia 90 High Medium Medium 13.8
Liechtenstein = = = = =
Lithuania 100 High High High 8.1
Luxembourg 99 High High High 38.9
Malta 95 High High High 35.2
Netherlands 72 High High High Unknown
Norway 94 High High High 91.9
Poland 16 Medium Medium Medium 45.6
Portugal 97 High High High 244.2
Romania 21 Poor Poor Poor 26.4
Slovakia 56 High High High 27.0
Slovenia 99 High High High 471
Spain 36 Medium High High 109.5
Sweden 78 High High High 105.6
Non-EU/EEA

Belarus 99 High High Poor 6(2-97)
Bosnia and Herzegovina 77 High High Medium 9 (4-52)
Georgia 80 High High Poor 5(0-33)
Montenegro 100 High High Poor 3 (0-25)
North Macedonia 100 High High Poor Unknown
Republic of Moldova 70 High High Poor 4 (0-24)
Russian Federation Unknown High Poor Poor 11 (1-21)
Serbia 78 High High Medium 17 (1-111)
Switzerland 86 High High High Unknown
Turkey 28 High High Medium 28 (2-106)
Ukraine 1.96 Medium Medium Poor 3 (2-15)
United Kingdom Unknown Medium High High Unknown
Kosovo! 90 High High Poor 6 (6-6)

®

For EARS-Net, as estimated by the ECDC national focal points for AMR and/or operational contact points for AMR. Estimated national population coverage:

mean population coverage (%) of laboratories capable of reporting Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus,
Enterococcus faecalis and Enterococcus faecium. Due to outliers in some countries, Streptococcus pneumoniae and Acinetobacter species are not included in the
calculation. For CAESAR, an estimate of the population coverage is based on the best estimates of the overall catchment population of the hospitals included in the
AMR surveillance network, as reported by the WHO AMR focal point.

Geographical representativeness. High: all main geographical regions are covered, and the selection of urban and regional areas is considered to be representative
of the country/area population. Medium: most geographical regions are covered, and the selection of urban and regional areas is considered to be partly
representative of the country/area population. Poor: only one or a few geographical areas are covered, and the selection of urban and regional areas is considered
to be poorly representative of the country/area population. Unknown: unknown or no data provided.

Hospital representativeness. High: the hospital selection is representative of the country/area distribution of hospital types where blood samples are taken.
Medium: the hospital selection is partly representative of the country/area distribution of hospital types where blood samples are taken. Poor: the hospital
selection is poorly representative of the country/area distribution of hospital types where blood samples are taken. Unknown: unknown or no data provided.
Patient and isolate representativeness. High: the patient selection is representative of the patient mix for the hospitals included and of microorganisms causing
invasive infections. Medium: the patient selection is partly representative of the patient mix for the hospitals included and of microorganisms causing invasive
infections. Poor: the patient selection is poorly representative of the patient mix for the hospitals included and of microorganisms causing invasive infections.
Unknown: unknown or no data provided.

o

a

o
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Table A3.2 contd

¢ Blood-culture rate, blood-culture sets/1000 patient days: refers to the number of blood-culture sets per 1000 patient days in hospitals served by EARS-Net/CAESAR
laboratories. The definition of a blood-culture set and a patient day might differ between countries/areas and influence the estimate. Blood-culture rates are
presented as the number of blood-culture sets taken per 1000 patient days in hospitals providing AMR data. For EARS-Net this is calculated by dividing the mean of
the blood-culture sets with the mean total number of patient days of hospitals served by laboratories that provided the number of blood-culture sets performed for
the following bacterial species: Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis and Enterococcus
faecium. For CAESAR this is calculated as the median (with the range included in parentheses) in hospitals providing data on the number of blood-culture sets.
When the range is not presented, data apply to one hospital only.

Not including Streptococcus pneumoniae network.

8 2019 data.

1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).

Recommended reading

Cornaglia G, Hryniewicz W, Jarlier V, Kahlmeter G, Mittermayer H, Stratchounski L et al. European recommendations for antimicrobial resistance surveil-
lance. Clin Microbiol Infect. 2004;10(4):349-83.

Hindler JF, Stelling ). Analysis and presentation of cumulative antibiograms: a new consensus guideline from the Clinical and Laboratory Standards Institute.
Clin Infect Dis. 2007;44(6):867-73.

Rempel OR, Laupland KB. Surveillance forantimicrobialresistantorganisms: potentialsources and magnitude of bias. EpidemiolInfect.2009;137(12):1665-73.

136









Publications Office
of the European Union

EU publications

You can download or order free and priced EU pub-
lications at: https://publications.europa.eu/en/web/
general-publications/publications. Multiple copies
of free publications may be obtained by contacting
Europe Direct or your local information centre (see
http://europa.eu/contact).

74
A

«9”@ World Health
'\

(&% Organization

———
REGIONAL OFFICE FOR Europe

Address requests about publications of the
WHO Regional Office for Europe to:
Publications

WHO Regional Office for Europe

UN City, Marmorvej 51

DK-2100 Copenhagen @, Denmark

Alternatively, complete an online request form for
documentation, health information, or for permission
to quote or translate, on the Regional Office website
(http://www.euro.who.int/pubrequest).


https://publications.europa.eu/en/web/general-publications/publications
https://publications.europa.eu/en/web/general-publications/publications
http://europa.eu/contact
http://www.euro.who.int/pubrequest

European Centre for Disease
Prevention and Control (ECDC)

Gustav lll:s Boulevard 40
SE-169 73 Solna, Sweden

Tel. +46 858 60 10 00
Fax +46 858 60 10 01
www.ecdc.europa.eu

Contact us
publications@ecdc.europa.eu

© Follow us on Twitter
@ECDC_EU

@ Like our Facebook page
www.facebook.com/ECDC.EU

ECDC PDF ISBN 978-92-9498-552-1

World Health Organization
Regional Office for Europe

UN City, Marmorvej 51
DK-2100 Copenhagen @, Denmark

Tel. +45 4533 70 00

Fax +45 4533 70 01
www.euro.who.int

Contact us
eurocontact@who.int

© Follow us on Twitter
@WHO_EUROPE

@ Like our Facebook page
www.facebook.com/WHOEurope

WHO ISBN 978-92-890-5668-7

1dd

N-N3-L00-LZ-WV-01


http://www.ecdc.europa.eu
mailto:publications@ecdc.europa.eu
http://www.facebook.com/ECDC.EU
http://www.euro.who.int
mailto:eurocontact@who.int
http://www.facebook.com/WHOEurope

	Table 1 Bacterial species–antimicrobial agent combinations for 2020 presented in this report
	Table 2 Geographical representativeness, categories and definitions
	Table 3 Hospital representativeness, categories and definitions
	Table 4 Patient and isolate representativeness, categories and definitions
	Table 5 Description of progress indicators of overall coordination on AMR and AMR surveillance
	Table 6 Overall coordination and surveillance of AMR in the WHO European Region, 2020
	Table 7a Total number of invasive isolates tested (n) and percentage of isolates with AMR phenotype (%) in EU/EEA, by bacterial species and antimicrobial group/agent, population-weighted EU/EEA mean, 2016–2020
	Table 7b Total number of invasive isolates tested (n) and percentages isolates with AMR phenotype (%) in EU/EEA (excluding the United Kingdom), by bacterial species and antimicrobial group/agent, population-weighted EU/EEA mean and trend (excluding the Un
	Table 8 E. coli: total number of invasive isolates tested (n = 98 567)a and AMR percentage (%) per phenotype, EU/EEA, 2020
	Table 9 K. pneumoniae: total number of invasive isolates tested (n = 37 187)a and AMR percentage (%) per phenotype, EU/EEA, 2020 
	Table 10 P. aeruginosa: total number of invasive isolates tested (n = 11 967)a and AMR percentage (%) per phenotype, EU/EEA, 2020 
	Table 11 Acinetobacter spp.: total number of invasive isolates tested (n = 7162)a and AMR percentage (%) per phenotype, EU/EEA, 2020 
	Table 12 S. aureus: total number of invasive isolates tested (n = 49 773)a and AMR percentage (%) per phenotype, EU/EEA, 2020 
	Table 13 S. pneumoniae: total number of invasive isolates tested (n = 5755)a and percentage non-wild-type/AMR (%) per phenotype, EU/EEA, 2020
	Table A3.1 Common sources of error and bias in antimicrobial resistance surveillance data 
	Table A3.2 Population and hospitals contributing data: coverage, representativeness and blood-culture rate, WHO European Region, 2020 (or latest available data) 

