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Main conclusions and options for response

Carbapenem-resistant A. baumannii poses a significant threat to patients and healthcare systems in all EU/EEA
countries. A. baumanniiis the cause of serious infections in healthcare settings, and carbapenem resistance
limits treatment options and increases the risk for adverse outcomes for patients. The epidemiological
situation in Europe has worsened in the past years, with a higher number of countries reporting interregional
spread or endemicity of carbapenem-resistant A. baumannii.

A. baumanniiis adapted to persistence in healthcare settings and is difficult to eradicate once it has become
endemic. Increased efforts are therefore needed for the detection of cases and the control of outbreaks in
order to prevent carbapenem-resistant A. baumannii from becoming endemic in further European regions and
health facilities.

Options for actions to reduce identified risks
Clinical management

Timely and appropriate laboratory investigation and reporting are essential to avoid delays in appropriate
treatment, which are associated with increased morbidity and mortality. Patients with carbapenem-resistant
A. baumanniiinfections are likely to benefit from consultations with experts in infectious diseases or clinical
microbiology to ensure the best possible outcome considering the limited treatment options.

Prevention of transmission of carbapenem-resistant A. baumannii

in hospitals and other healthcare settings
Good standard infection control, including environmental cleaning, adequate reprocessing of medical devices,
adequate capacity of microbiological laboratories as well as sufficient capacity of healthcare facilities for

contact isolation, are the basis for prevention of transmission of highly resistant bacteria, such as
carbapenem-resistant A. baumannii. Prompt notification of the clinical team and of the infection prevention
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and control/hospital hygiene team is essential in order to implement infection control precautions in a timely
manner.

Early identification of carriers by active screening cultures in epidemic settings is an important tool for
outbreak control. In a setting where multidrug-resistant (MDR) A. baumanniiis not endemic, even two new
cases of carbapenem-resistant A. baumannii should be considered as a trigger for active surveillance and
enhanced infection control measures. Active surveillance cultures should be conducted in accordance with a
specified protocol. The factors to be considered in decision-making about active surveillance cultures in
endemic settings include the prevalence of A. baumannii, the at-risk population, the sensitivity of surveillance
cultures, available resources for screening, and the healthcare setting capacity for enhanced control measures.
Active surveillance cultures will only be effective in combination with enhanced infection control measures.

Hospitals should consider enhanced control measures such as contact precautions, single room isolation or
patient cohorting, and dedicated nursing staff for patients who are colonised or infected with carbapenem-
resistant A. baumannii.

Prompt initiation of an epidemiologic investigation complemented with environmental sampling and molecular
typing might establish the source and thus prevent further cases. Potentially effective enhanced measures for
outbreak settings include regular active surveillance cultures for patients admitted to affected wards, cohorting
of patients with dedicated nursing staff in separate areas, as well as rigorous environmental cleaning and
disinfection. Temporary stop of admissions or even complete closure of the ward has been used as a measure
of last resort in outbreak situations where other measures failed to control the spread of A. baumannii.
Education to improve compliance with hand hygiene is important as transmission via the hands of healthcare
workers is a frequent mode of transmission in outbreaks. Targeted antimicrobial stewardship interventions
may be useful to reduce further selection of resistance.

Antimicrobial stewardship programmes aim to improve clinical efficacy of antimicrobial treatment and limit
antimicrobial resistance through reducing selective pressure for the development of resistance to currently
effective antibiotics. Although evidence for a specific beneficial effect of antimicrobial stewardship on the
emergence and spread of carbapenem-resistant A. baumanniiis limited, the previous use of broad-spectrum
antimicrobials from various groups, and in particular carbapenems, is a known risk factor for carbapenem-
resistant A. baumanniiinfection. Therefore, the implementation of comprehensive antimicrobial stewardship
programmes, with emphasis on carbapenem use, is recommended for the prevention of emergence and
spread of carbapenem-resistant A. baumannii. Nevertheless, targeted and appropriate use of antibiotics is not
likely to fully reverse the current trends of carbapenem-resistant A. baumannii and antimicrobial resistance
trends in general, even when combined with enhanced infection control measures. For this reason, there is an
urgent public health need for new antibacterial agents (antibiotics) active against prevalent MDR bacteria,
including carbapenem-resistant A. baumannii.

Enhanced surveillance and pre-emptive isolation and screening of patients who are transferred from, or had
recently been in contact with, hospitals and other healthcare settings in countries with high prevalence of
carbapenem-resistant A. baumannii are an immediate measure to reduce transmission in healthcare facilities
and prevent outbreaks from imported carbapenem-resistant A. baumannii. Documentation of known
colonisation or infection by carbapenem-resistant A. baumannii with cross-border patient transfer would
optimise the early and effective implementation of measures to prevent the spread of carbapenem-resistant
A. baumannii.

Moreover, gathering reliable epidemiological data through notification of cases to public health authorities and
exchange of information through electronic early warning platforms, such as the Epidemic Intelligence System
(EPIS), are important activities to allow informed and coordinated actions by public health authorities across
the EU/EEA.
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Identification of isolates at species level within the A. baumannii group is recommended when performing
microbiological and epidemiological investigations. It is also important to distinguish between the A. baumannii
group and the Acinetobacter spp. outside the A. baumannii group as the latter are rarely causing human
infections and are usually more susceptible to antimicrobials.

Molecular methods such as PCR and housekeeping genes sequencing, but in particular the wider use of
MALDI-ToF technology, will considerably improve the speed and accuracy of the identification of Acinetobacter
baumanniiin clinical settings.

PCR detection of resistance genes could be combined with the detection of other resistance gene targets in
multiplex PCR-based assays used for the detection of multi-drug resistance determinants of epidemiological
and clinical importance in gram-negative bacteria.

Genotyping methods, including whole-genome sequencing, can also be used for delineation and
characterisation of A. baumannii outbreak strains and offer additional information about the associated
plasmid vector, additional resistance genes, and strain type. In outbreak situations, it can also provide
information on the genetic diversity of/within involved clones, their distribution in time and space, their
implication in either endemic or epidemic events, the source of acquisition of the infection, and the number of
affected patients. All this information supports the implementation of preventive and control measures.

To gather more information on the extent of the spread and the prevalence of carbapenem-resistant

A. baumanniiin EU/EEA countries, an EU sentinel-based surveillance module for carbapenem-resistant

A. baumannii and extensively drug-resistant (XDR) A. baumannii infections, based on periodically repeated,
structured pan-EU surveys following the sampling design of the EuSCAPE project in order to collect strains in
European hospitals could be considered.

At the local level, healthcare facilities with sporadic cases or outbreaks of carbapenem-resistant A. baumannii
and/or XDR A. baumannii should consider prospective antimicrobial susceptibility testing, at least on a sentinel
basis. This could be followed by PCR characterisation of the carbapenemases to ascertain the introduction of
carbapenem-resistant A. baumanniiand XDR A. baumannii into their facility, and to ensure its containment as
part of their general efforts to prevent and control MDR bacteria. Testing of patients with recent contact with
healthcare facilities in foreign countries for presence of the carbapenem-resistant A. baumannii and XDR

A. baumanniiisolates should also be considered, based on available laboratory resources and following current
national guidelines.

At the national level, there is a need for performing prospective testing surveys of the prevalence of
carbapenem-resistant A. baumanniiand XDR A. baumannii. Molecular typing of the isolates collected would be
valuable to distinguish between the epidemic clones and possibly detect new successful A baumanniilineages
associated with hospital outbreaks.

ECDC internal decision, 15 September 2016.

Acinetobacter baumannii has become a cause of difficult-to-treat infections in healthcare settings in Europe due to
an increasing resistance to antimicrobial agents used for the treatment of these infections, especially to
carbapenems. Outbreaks of carbapenem-resistant A. baumanniiin healthcare facilities have occurred worldwide.
Increasing carbapenem resistance of Acinetobacter spp. in Europe as documented by the European Antimicrobial
Resistance Network (EARS-Net) and recent hospital outbreaks highlighted the need for an assessment of the risk
for spread of carbapenem-resistant Acinetobacter baumannii in healthcare settings in EU/EEA Member States.

Internal experts consulted (in alphabetical order): Barbara Albiger, Liselotte Diaz Hogberg, Anke Kohlenberg, Anna-
Pelagia Magiorakos, Dominique Monnet, Diamantis Plachouras, Marc Struelens.
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External experts consulted (in alphabetical order): Christian Giske (Karolinska University Hospital, Stockholm,
Sweden), Jesus Rodriguez Bano (Hospital Universitario Virgen Macarena, Seville, Spain), Harald Seifert (University
of Cologne, Germany), Arjana Tambic¢ (Zagreb University Hospital for Infectious Diseases, Croatia).

Disease background information

Acinetobacter spp. are gram-negative, strictly aerobic non-motile bacteria [1]. The Acinetobacter genus consists of
over 50 species, most of which are ubiquitous in the environment, have low pathogenicity, but can infect humans
as opportunistic pathogens. Of these, Acinetobacter baumannii, Acinetobacter nosocomialis and Acinetobacter
pitti;, which belong to the Acinetobacter baumannii group, are the most clinically relevant species [1]. However,
within the Acinetobacter baumannii group, A. baumannii sensu stricto is responsible for the vast majority (90—
95%) of clinical infections and nosocomial outbreaks because of its widespread multi-drug resistance and
propensity for clonal spread. A. nosocomialis is only rarely resistant to carbapenems but involved in hospital
outbreaks in Europe, and the same is true for A. pittij, which is a member of the normal human skin microbiota [2-
4]. However, due to the difficulty in differentiating these three species in many laboratories, for the remainder of
this assessment, these three species will be collectively designated as A. baumannii sensu lato, and will hereafter
be called *A. baumannii’ In the future, with rapidly evolving of technologies (i.e., MALDI-ToF) allowing reliable
identification of Acinetobacter to species level, the rationale to group these three species /in sensu /ato might
become obsolete and should be reconsidered.

The clinical significance of A. baumanniiis mostly due to its ability to easily acquire resistance to different groups
of antimicrobials and to survive for long periods of time on dry surfaces [5], both potentiating its persistence and
transmission in healthcare settings. The Infectious Diseases Society of America has therefore included

A. baumanniiin its list of six highly resistant pathogens that are frequently resistant to licensed antimicrobials and
for which few new effective drugs are in development. This group has been called the ESKAPE group, an acronym
which stands for Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, A. baumannii,
Pseudomonas aeruginosa and Enterobacter spp. [6].

The A. baumannii population structure is clonal in nature. Three of eight described international clonal lineages
(IC1-3) are dominant in Europe and have been found in nearly all European countries. IC1-3 correspond to typical
multi-locus sequence typing (MLST) clonal complexes (ST1-3), although in contrast to K. pneumoniae, E. coliand
P. aeruginosa, it is more common to use the IC terminology rather than sequence type (ST) [7]. Many outbreaks
have been associated with one of these three major European clonal complexes, but IC2 is by far the most
prevalent [8-13]. Spread of multidrug-resistant (MDR)-, extensively drug-resistant (XDR) or pandrug-resistant

A. baumannii has been shown to be associated with distinct epidemic clones, belonging to these international
clonal lineages [14].

Antimicrobial resistance

A. baumanniiis intrinsically resistant to many antimicrobial agents due to its selective ability to prevent various
molecules from penetrating the bacterial outer membrane [15]. The antimicrobial resistance phenotype in
Acinetobacter spp. varies largely across Europe, with generally high resistance percentages reported from the
Baltic countries and from southern and south-eastern Europe [16]. In 2015, combined resistance to
fluoroguinolones, aminoglycosides and carbapenems was the most frequently reported resistance phenotype for
Acinetobacter spp. and accounted for almost half of the blood isolates reported to the European Antimicrobial
Resistance Network (EARS-Net) [16]. It should be noted that within EARS-Net it is not mandatory to identify
Acinetobacter to species level; however, it is well known that carbapenem resistance in Acinetobacter spp. in
Europe is primarily driven by A. baumannii sensu stricto. Over the last decade in Europe and worldwide,

A. baumannii has become increasingly resistant to carbapenems, a last-line group of beta-lactam antibiotics with
very broad activity and an important treatment option for patients infected with multidrug-resistant gram-negative
bacteria, including A. baumannii [8,17-20].

Diverse mechanisms are responsible for resistance to carbapenems in A. baumannii, i.e. decreased permeability to
carbapenems, efflux and enzymatic breakdown of the antibiotic by carbapenemases. Of these, carbapenem-
hydrolysing class D betalactamases (CHDLs) are of main importance. A. baumannii possesses the intrinsic
carbapenem-hydrolysing oxacillinase OXA-51 that confers resistance to carbapenems only when over-expressed
[21]. The most frequent acquired mechanism leading to carbapenem resistance in A. baumanniiis the production
of one of the following oxacillinases: OXA-23-like, OXA-24/40-like, OXA-58-like, OXA-143-like and OXA-235-like
[21]. Metallo-beta-lactamases, such as imipenemase (IMP) or Verona integron-encoded metallo-beta-lactamase
(VIM), have only rarely been encountered in A. baumannij, although New Delhi metallo-beta-lactamase (NDM)-
producing A. baumanniiisolates are increasingly being reported in Europe [22,23]. Production of K. pneumoniae
carbapenemase (KPC) and OXA-48 oxacillinase has also been described in A. baumanniiisolates [24,25].
Sulbactam, a beta-lactamase inhibitor has intrinsic activity against Acinetobacter spp. and shows antimicrobial
activity against A. baumannii [26]. It has been used as targeted therapy for diverse types of infections caused by
these microorganisms; unfortunately, most carbapenem-resistant isolates are also resistant to sulbactam.

The increasing number of hospital outbreaks with carbapenem-resistant A. baumannii and the lack of new
antimicrobial agents active against such highly resistant bacteria, have compelled clinicians to reconsider the use of
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colistin (polymyxin E). This ‘old" antimicrobial was reintroduced for systemic administration as a last resort for the
treatment of healthcare-associated infections due to carbapenem-resistant gram-negative bacteria, including

A. baumanniji, although its efficacy and safety are not yet fully defined [18]. Although still rare, resistance to
colistin in A. baumanniiis increasingly being reported in Europe [27].

Laboratory detection/characterisation and antimicrobial
susceptibility testing

It is also important to distinguish between the A. baumannii group and the Acinetobacter spp. outside the
A. baumannii group, as the ones that do not belong to the A. baumannii group rarely cause human infections and
are usually more susceptible to antimicrobials [28].

The correct laboratory identification of Acinetobacter isolates to the species level is complicated by lack of
phenotypic standard identification techniques including the semi-automated identification systems and until
recently was only possible with molecular methods such as polymerase-chain reaction (PCR) and/or single gene
locus or housekeeping gene sequencing. Although molecular methods have improved the speed and accuracy of
the identification of Acinefobacter isolates, rapid molecular diagnostic tests to easily and rapidly identify
carbapenem-resistant A. baumannii are not yet commercially available. As a consequence, many laboratories still
are unable to reliably identify Acinetobacter isolates at the species level. However, with the advent of MALDI-ToF,
which allows for the very reliable identification of Acinetobacter to species level [29], these difficulties have been
overcome, and with the more widespread use of this technology it is expected that the quality of species
identification within the genus Acinetobacter will considerably improve. Commercially available MALDI-ToF
instruments are now able to discriminate between A. baumannii, A. pittii, A. nosocomialis, A. calcoaceticus and
even novel species, i.e. A. seifertiiand A. dikshoornii, as long as taxonomy reference databases are updated to
include these species.

In outbreak situations, classical molecular methods, e.g. pulsed-field gel electrophoresis (PFGE), MLST and PCR-
based methods including RAPD, rep-PCR and a recently described modified PCR method called PCR-based open
reading frames typing method, allow for the determination of international epidemic clones, bringing down the
required time to result from several days to only a few hours. Recently, mass spectrometry has been tested for the
rapid diagnostic and identification of isolates that belong to the A. baumannii group [30]. Whole genome
sequencing can provide an even higher degree of resolution, allowing analysis of transmission events.

To provide the best therapeutic options, clinicians rely on accurate antimicrobial susceptibility testing from the
clinical microbiology laboratories. With the updated CLSI breakpoints for imipenem and meropenem, there is now
to a large extent consensus between the European Committee on Antimicrobial Susceptibility Testing (EUCAST)
and the Clinical Laboratories Standards Institute (CLSI) for Acinetobacter spp. [31]. For doripenem there is still a
larger difference between the EUCAST and CLSI breakpoints.

For epidemic settings, implementing a programme of active screening at hospital admission is recommended by
the ESCMID guidelines for the management of infection control measures to reduce transmission of multidrug-
resistant gram-negative bacteria in hospitalised patients [32]; although methods and frequency of screening
(surveillance cultures), as well as the number of samples needed and the location of body sites to be screened for
carriage of carbapenem-resistant A. baumannii, are not well defined. However, body sites with good sensitivity of
surveillance cultures were buccal mucosa, skin, and, to a lesser extent, the rectum in a recent study [33]. More
extensive sampling protocols including tracheal aspirates, throat swabs, and samples from insertion sites, wound,
groin and rectum have also been used [34].

Event background information

Current situation of carbapenem-resistant A. baumannii in
EU/EEA Member States

Recent data collected at ECDC from the European survey on carbapenemase-producing £nterobacteriaceae
(EuSCAPE) project and from the European Antimicrobial Resistance Network (EARS-Net) confirmed that although
there is already a high resistance baseline in some countries, there has been an overall increase of carbapenem-
resistant A. baumanniiin Europe, especially in countries with lower prevalence (Figures 1 and 2) [16,19,35].
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Data on carbapenem-resistant A. baumanniiin EU/EEA
Member States from the EuSCAPE project (2012-2015)

Interim results from the European survey on carbapenemase-producing Enterobacteriaceae (EuSCAPE) project
suggested that carbapenem-resistant A. baumannii (resistant through the production of carbapenemases) might be
more widely disseminated in Europe than carbapenem-resistant Enterobacteriaceae (resistant through the
production of carbapenemases) [19].

After the completion of the EuSCAPE project, a post-EuSCAPE feedback questionnaire was sent to the 30
participating EU/EEA countries to self-assess whether the occurrence and spread of carbapenem-resistant

A. baumannii had increased between March 2013 and May 2015 (Figure 1). The national experts completed the
questionnaire to the best of their knowledge and, in some cases, based on their knowledge of the national clinical
or microbiological data. As only one national expert was selected per country, their answers could represent
subjective assessments that may not represent the exact extent of the spread of carbapenem-resistant

A. baumannij,

The national experts from the participating countries who replied to the questionnaire were asked to describe the
nationwide expansion of carbapenem-resistant A. baumannii using the same epidemiological scale:

¢ No cases were found or reported.

e Sporadic occurrence corresponding to epidemiological unrelated single cases.

¢ Single hospital outbreak, where an outbreak is defined as two or more epidemiologically associated cases with
indistinguishable geno- or phenotype in a single institution.

e Sporadic hospital outbreaks being unrelated hospital outbreaks with independent (i.e. epidemiologically
unrelated) introduction or different strains and no autochthonous interinstitutional transmission reported.

e Regional spread when more than one epidemiologically related hospital outbreak occurs, with the outbreaks
confined to hospitals that are part of the same region or health district, suggestive of regional autochthonous
interinstitutional transmission.

e Interregional spread when multiple epidemiologically related outbreaks occur in different health districts,
suggesting interregional autochthonous interinstitutional transmission.

¢ Endemic situation when most hospitals in a country are repeatedly seeing cases admitted from autochthonous
sources.

Using this epidemiological scale, it was obvious that according to the experts’ assessments, the epidemiological
situation of carbapenem-resistant A. baumannii worsened in the EU/EEA countries over a period of only two years
(Figure 1).
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Figure 1. Comparison of the epidemiological stages of the nationwide expansion of carbapenem-
resistant A. baumannii based on an assessment by 31 national experts in 30 participating EU/EEA
countries, March 2013—-May 2015
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Source: EuSCAPE project (unpublished data)

Note: Two Member States reported a lack of knowledge with regard to an increasing occurrence and spread of carbapenem-
resistant A. baumannii since February 2013 (shown in hatched grey), in the 2013 survey, one Member States reported a hospital
outbreak and another one an endemic situation.

Data on carbapenem-resistant Acinetobacter spp. in the
EU/EEA Members States from the European Antimicrobial
Resistance Surveillance Network (EARS-Net)

After a two-year pilot period (2012-2013), surveillance of Acinetobacter spp. was included in the routine EARS-Net
protocol in 2014. Surveillance was restricted to genus level (i.e. Acinetobacter spp.) due to the difficulties of
species identification, and the antibiotics under surveillance were limited to a panel for which there are clear
guidelines on susceptibility testing and interpretive criteria [35]. Wide variations in antimicrobial resistance of
Acinetobacter spp. isolates in EU/EEA Member States were reported, with generally higher resistance percentages
observed in countries in the east and south of Europe than in northern Europe [16,35]. Carbapenem resistance is
common in invasive Acinetobacter spp. isolates and was, in most cases, combined with resistance to
fluoroquinolones and aminoglycosides [16,35]. In 2015, 12 out of 27 EU/EEA countries reporting resistance results
for 10 or more Acinetobacter spp. isolates had percentages of carbapenem resistance of 50% or higher (Figure 2).
This is an indication of seriously limited options for the treatment of patients infected with Acinetobacter spp. in
these countries [16].

In 2015, resistance to colistin was also observed in 4.1% of the carbapenem-resistant Acinetobacter spp. isolates
and 3.9% of the carbapenem-susceptible Acinetobacter spp. isolates reported to EARS-Net, with the vast majority
reported from Greece and Italy [16]. These data should, however, be interpreted with caution due to the low
number of isolates tested, as data on both carbapenem and polymyxin susceptibility were only available for 58% of
the Acinetobacter spp. isolates reported to EARS-Net for 2015. Selective testing specifically targeting high-risk
patients might also influence the data, as well as the laboratory methodology issues inherent to colistin
susceptibility testing. Of note, data on laboratory methods used for determining colistin susceptibility were
incomplete in EARS-Net reporting, and the impact of various testing methods on the results is unknown. Also,
EUCAST has recently renewed its warning to withdraw the currently available colistin gradient tests from use in the
laboratory [36]. Nevertheless, the high levels of resistance to carbapenems, and often multiple other antibiotics
including sometimes colistin, reported from several EU/EEA countries is of great concern.

The increasing high levels of carbapenem resistance in Acinetobacter spp. reported from many countries in EARS-
Net further support the conclusions from the EuSCAPE project that the epidemiological situation of carbapenem-
resistant A. baumanniiis alarming in many EU/EEA countries and worsening in the EU/EEA.
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Figure 2. Percentage (%) of invasive Acinetobacter spp. isolates with resistance to carbapenems, by
country, EU/EEA countries, 2015 (A) and 2014 (B)
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The number of countries reporting data on Acinetobacter spp. to EARS-Net increased from 18 in 2012 to 30 in
2015. Nevertheless, the data on Acinetobacter spp. in EARS-Net are still limited and the number of reported
isolates varies greatly between countries. This may be partially explained by differences in population size, but
could also be attributed to national differences in the prevalence of Acinetobacter spp. infections [16].
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Most of the countries with high percentages of carbapenem-resistant Acinetobacter spp. in EARS-Net also reported
a proportionally higher relative frequency of Acinetobacter spp. as percentage of all microorganisms associated
with healthcare-associated infections in the ECDC point prevalence survey of healthcare-associated infections in
European acute care hospitals 2011-2012. This suggests that high resistance levels may reflect a generally higher
prevalence of Acinetobacter spp. infections in these countries [37]. However, to estimate the burden of infection,
cases of A. baumannii infections per 1 000 patient-days would be a more adequate indicator.

ECDC threat assessment for the EU

Impact on human health

A. baumannii can be a coloniser (resulting in carriage) and a pathogen causing an infection [38]. While

A. baumannii has been associated with serious infections, the clinical significance of detection of A. baumanniiis
not always easy to determine, e.g. isolation of A. baumannii from respiratory or urine samples often represents
colonisation rather than infection [39], which makes the ascertainment of the infection status challenging. A careful
evaluation should be performed of every patient with isolation of A. baumannii from wounds, urine samples or
respiratory specimens in order to avoid treatment of patients who are only colonised.

Healthcare-associated A. baumannii infections

A. baumannii infections frequently occur in patients with severe underlying diseases, mainly in the ICU setting, and
are often related to invasive procedures or indwelling devices [15,40]. Frequent healthcare-associated infections
caused by A. baumannii include pneumonia, bloodstream infections, wound infections, urinary tract infections and
meningitis after neurosurgical procedures [1]. A special population at risk of developing infections with

A. baumanniiis burn patients [41]. However, infections in patients admitted to conventional medical and surgical
wards are also increasing [42].

In the ECDC point prevalence survey of healthcare-associated infections in European acute care hospitals 2011—-
2012, Acinetobacter spp. (data collected only at the genus level, not species level) were the 11th most frequently
reported (3.6%) microorganism in microbiologically documented healthcare-associated infections. In this survey,
the types of healthcare-associated infections associated with Acinetobacter spp. were mainly pneumonia/lower
respiratory tract infections (8.7%), bloodstream infections (4.1%) and surgical site infections (2.9%) [37].

Community-acquired A. baumannii infections

A. baumannii has rarely been reported as a cause of serious community-acquired pneumonia, mainly in patients
with underlying diseases or risk factors. Community-acquired A. baumanniiisolates are more susceptible to
antimicrobials and carbapenem resistance has only rarely been reported [43]. The community-acquired

A. baumannii infections appear to be associated with warm and humid climate and are limited to tropical regions,
with the majority of cases reported from Hong Kong, Singapore, Taiwan, South Korea and northern Australia [43].
Acquisition of A. baumanniiin the community does not appear relevant for Europe where A. baumannii infections
are almost exclusively healthcare associated.

Limited treatment options

Carbapenems had traditionally been the drug of choice for empirical treatment of A. baumanniiinfections [28], but
carbapenem resistance has been increasing globally [40], leading to increased use of colistin for treatment of
highly resistant A. baumanniiinfections. In a study in 21 European countries, colistin was the agent with the
highest level of activity against A. baumanniiin vitro [44], but data on the clinical efficacy of colistin in the
treatment of A.b6aumanniiinfection are limited [18], and colistin treatment is associated with nephrotoxicity and
neurotoxicity, although studies have shown that colistin is generally better tolerated than previously expected [45].
In addition, colistin-resistant A. baumannii strains have also emerged worldwide since the first report of colistin-
resistant Acinetobacter spp. from the Czech Republic in 1999 [27,46]. In addition, there were reports of isolates
that are XDR or pandrug-resistant and for which there are few or no effective treatment options [47].

Mortality

The extent of mortality attributable to A. baumannii infections has been controversial, and there are several
published studies which either confirm or refute attributable mortality [48]. The assessment of the mortality truly
attributable to A. baumannii infections has been hampered by multiple factors, such as heterogeneity in the
methodology used, the type of infections included, and confounders, such as the critical clinical status of patients.
Differences in mortality might also be partly explained by variability in the virulence of various A. baumannii clones
[49-51].
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It has been suggested that the true virulence of A. baumannii might have been underestimated because of the
availability of adequate therapy [52]. Receiving effective antibiotic treatment has been shown to lower the
mortality of patients with carbapenem-resistant A. baumannii bacteraemia [51,53]. In addition, a recent meta-
analysis showed an increased mortality of patients with carbapenem-resistant A. baumannii infections compared to
patients with carbapenem-susceptible A. baumanniiinfections [54].

Potential for spread

Outbreaks and spread in healthcare settings

A. baumanniiis known for its propensity to cause outbreaks in healthcare settings [39]. Transmission occurs
mainly via the hands of healthcare workers, contaminated medical equipment and the healthcare environment
[48,55]. Airborne transmission has also been suggested [56], but the relevance of this route of transmission in
healthcare settings is not established.

Factors contributing to outbreaks and the persistence of A. baumanniiin healthcare settings include its
antimicrobial resistance as well as resistance to disinfectants and to desiccation [1]. A. baumanniiis known for its
enhanced capacity to resist dry conditions, resulting in long-term survival on various surfaces [57]. A. baumannii
has been frequently isolated from the immediate environment of patients carrying A. baumanniiin hospitals, and
even from surfaces in public areas surrounding hospitals [58].

Inadequate environmental disinfection has been reported as a possible cause of an outbreak of carbapenem-
resistant A. baumannii [59]. In some A. baumannii outbreaks, a temporary stop of admissions or even a complete
closure of units for enhanced environmental cleaning had to be implemented for outbreak control [60-62].

In addition to the hospital environment, colonised patients may also be important as a reservoir during
A. baumannii outbreaks; therefore, screening to detect colonised patients should be performed during outbreaks,
and contact precautions should be implemented for colonised or infected patients [63].

The risk factors associated with A. baumannii acquisition are mainly related to healthcare contact and medical
treatment and include nursing home residence, hospital and intensive care unit admission, medical devices and
procedures, the local colonisation pressure (defined as patient-days of patients carrying A. baumannii divided by
total patient days) and exposure to antimicrobial agents, especially the fluoroquinolones, third-generation
cephalosporins and carbapenems [38,64,65]. A recent study showed that the risk for acquisition of carbapenem-
resistant A. baumannii quadrupled with carbapenem exposure [66]. Carbapenem restriction in combination with
infection control measures was associated with a reduction of the prevalence of highly resistant A. baumannii
infections in a Turkish ICU [67].

Cross-border transmission

In Europe, many countries have experienced outbreaks of carbapenem-resistant A. baumanniiin healthcare
settings, including Belgium [68], Bulgaria [10], Croatia [9], Denmark [69], France [70], Italy [71], Germany [72],
Greece [73], Latvia [11], Spain [74] and the UK [75]. Some of the outbreaks in European hospitals have occurred
after the introduction of carbapenem-resistant A. baumannii via transfer of a colonised or infected patient from a
country with a higher prevalence to a country with a lower prevalence. The origin of the index patient has been
reported as a European country (e.g. from Greece to Belgium [68] or from Spain to Norway [76]), or a country
from another continent (e.g. from Thailand to Germany [72], Iraq to UK [77] or Tahiti to mainland France [70]). In
addition to European countries with a high prevalence (Figure 2), geographical areas with a high prevalence of
carbapenem-resistant A. baumannii are south and south-east Asia, South America and the Middle East [78,79].
Cross-border transmission of A. baumannii and carbapenem-resistant A. baumannii also occurred with the
repatriation of war casualties, previously from Iraq and Afghanistan [80,81], and more recently from patients
injured in the wars in Syria [82] and Ukraine [83].
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Level of preparedness of EU/EEA Member States

Laboratory capacity for characterisation of A. baumanniiin EU/EEA
Member States

In the 2015 post-EuSCAPE feedback self-assessment, 24 out of 30 EU/EEA countries reported having either an
officially nominated national reference laboratory for carbapenem-resistant A. baumannii or a national expert
laboratory that fulfilled a similar role (unpublished data). In 2015, a national recommendation or obligation for
reporting (notification) of carbapenem-resistant A. baumannii -positive patients to health authorities existed in
seven EU/EEA countries. An additional seven EU/EEA countries reported that a national recommendation was
under preparation (unpublished data).

Capacity for surveillance and containment of A. baumanniiin EU/EEA
Member States

In 2013, the EuSCAPE project highlighted the fact that surveillance and reporting of carbapenem-resistant

A. baumannii cases were not routinely performed in all the EU/EEA countries. Many participating countries
expressed serious concerns regarding underreporting of carbapenem-resistant A. baumannii cases. The EuSCAPE
project also showed that, in 2013, only 21 out of 30 EU/EEA countries performed some type of surveillance of
carbapenem-resistant A. baumannii [19]. This number increased to 24 countries in 2015 (unpublished data).

Between 2012 and 2015, however, the number of countries reporting data on Acinetobacter spp. to EARS-Net
increased from 18 to 30, i.e. all EU/EEA countries are participating and reporting invasive carbapenem-resistant
Acinetobacter spp. from blood and cerebrospinal fluid to EARS-Net in 2015 (Figure 2) [16].

While in 2013 only two EU/EEA countries reported having national recommendations or guidelines on infection
prevention and control measures to control and prevent the spread of carbapenem-resistant A. baumannii[19],
12 EU/EEA countries reported in 2015 that they implemented national recommendations or guidelines, either for
single cases or in the case of an outbreak, and an additional six countries reported having such recommendations
or guidelines under preparation (unpublished data).

The European Society of Clinical Microbiology and Infectious Diseases (ESCMID) published guidelines for the
control of multidrug-resistant gram-negative bacilli, including A. baumannii [32].
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