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Abstract All 27 EU member states and another seven countries participate in the
European Surveillance of Antimicrobial Consumption (ESAC) project.
ESAC carried out three hospital point-prevalence surveys on antimicrobial
use. Point-prevalence surveys linked antimicrobial use to indication and also
assessed dosing using a standardized methodology for data collection and
online data submission with feedback capability using a dedicated web-based
tool. The objectives of the ESAC hospital point-prevalence surveys were to
first determine the feasibility of a pan-European survey and identify targets
for quality improvement.

Hospitals were voluntarily selected by the lead national or hospital re-
presentatives for each country. TheWHOAnatomical Therapeutic Chemical
Classification of drugs was used for classification of antimicrobials. The three
surveys were carried out during a maximum of 2 weeks in the second quarter
of 2006, 2008 and 2009. Each department had to be surveyed in 1 day. All
systemic antibacterials (J01), rifampicin (J04AB), oral vancomycin (A07AA)
and oral/rectal metronidazole (P01AB) were the antimicrobials surveyed,
including the prescribed regimen.

The number of participating hospitals increased from 20 to 172 from 2006
to 2009. The patient demographics and indications for treatment were similar
throughout the three point-prevalence surveys. ‘Reason in notes’ and ‘surgi-
cal prophylaxis >24 hours’ were also similar. Guideline compliance (51%) was
only introduced in the 2009 point-prevalence survey, replacing ‘sample for
culture and sensitivity’ (<50% in 2006 and 2008) since samples were either not
taken or no information was available for the majority (>50%) of patients.
The use of combination therapy, although exhibiting a wide range within
each category, was related to hospital type, with teaching and tertiary hos-
pitals having a significantly higher use of combination therapy (teaching : non-
teaching hospitals [p< 0.0001]; and primary : tertiary hospitals [p< 0.0001]).

Point-prevalence surveys are useful when time and resources do not allow
for continuous surveillance. Repeated point-prevalence surveys within the
same institution(s) can be used to monitor trends and effectiveness of anti-
microbial-stewardship initiatives. Targets should be set as quality indicators

CURRENT OPINION
Drugs 2011; 71 (6): 745-755

0012-6667/11/0006-0745/$55.55/0

ª 2011 Adis Data Information BV. All rights reserved.



for the individual hospital(s) and effectiveness of any intervention monitored
through repeated point-prevalence surveys. Spin-off initiatives, such as the Anti-
biotic Resistance and Prescribing in European Children, and the European
Centre for Disease Prevention and Control point-prevalence survey on
healthcare-associated infections and antimicrobial use, will utilize adapted
versions of WebPPS, the point-prevalence survey software developed by
ESAC. WebPPS will also be made available for non-commercial use to third
parties. Interest has been shown from three continents outside Europe,
namely North America, Australia and Africa.

1. Introduction

Antimicrobial resistance is a major public
health problem because antimicrobial agents are
unlike any other drug classes: their use has con-
sequences both for the patient and the whole
community. Therefore, surveillance systems of
antimicrobial consumption and antimicrobial
resistance are essential prerequisites for targeted
interventions to cope with the problem of anti-
bacterial resistance. Surveillance of antimicrobial
consumption at the patient level, ideally through
monitoring electronic prescribing in hospitals,
can identify specific inappropriate use. Apart from
changes in prescribing trends over time, point-
prevalence surveys (PPSs) can also identify targets
for quality improvement for particular clinical de-
partments.[1] In the absence of continuous sur-
veillance, repeated PPSs are a practical tool that
can be utilized to measure the effectiveness of any
change implemented in response to indicators
identified during previous surveys.[2]

The European Surveillance of Antimicrobial
Consumption (ESAC) project started as a pilot
phase between 2001 and 2004 (ESAC-1: contract
SI2.325736 [52001CVG4-016] by the Directorate
General for Health and Consumer Policy [DG
SANCO] of the European Commission [project
2001/SID/136]). Currently, all 27 EU member
states and an additional seven countries (i.e. a
total of 34 nations) participate in ESAC, which
is coordinated by the University of Antwerp,
Antwerp, Belgium. Each country has a network
of experts led by the lead national representative
and national representatives for the respective
subprojects, namely ambulatory care, nursing

homes, socioeconomics and hospital care. This
review concentrates exclusively on hospital care
PPSs. The list of ESAC publications related to
PPSs is shown in table I.[1,3-9] The hospital sub-
project and, consequently, PPSs commenced dur-
ing the second phase of ESAC (ESAC-2: grant
agreement 2003/211 by the DG SANCO of the
European Commission). The first hospital ESAC
PPS held in 2006[5] during ESAC-2 served as a
pilot for the two larger scale hospital PPSs carried
out during ESAC-3 (grant agreement GRANT/
2007/001 and specific agreement ECD.1018 by
the European Centre for Disease Prevention and
Control [ECDC]) in 2008 and 2009, respectively.

1.1 Why European Surveillance of
Antimicrobial Consumption (ESAC)
Hospital Point-Prevalence Surveys?

Resistance to antimicrobials is increasing and
the correlation between consumption of certain
drug classes and resistance developing in certain
pathogens has been documented.[10-16] ESAC PPSs
gathered data on the amount and type of anti-
microbials linked to the indications for use. The
latter is the reason why these surveys are impor-
tant in addition to the longitudinal consump-
tion data collection at the hospital level.[17] The
European Antimicrobial Resistance Surveillance
System (EARSS),[18] which is now completely in-
tegrated into the ECDC and renamed the European
Antimicrobial Resistance Surveillance Network
(EARS-NET), simultaneously collects antimicrobial
resistance data for invasive isolates of selected pa-
thogens. Together, these two surveillance networks
(ESAC and EARS-NET) provide a Pan-European
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picture of the current and emerging trends in
antimicrobial consumption and resistance. The
EARSS and ESAC had agreed on sharing data
for hospitals participating in both networks. These
data are currently being processed for approxi-
mately 13 hospitals.

PPSs have been used to assess the prevalence
of various hospital indicators (e.g. wounds,[19] psy-
chiatric treatment,[20] appropriateness of admis-
sion[21] and infections[22-26]) for almost 4 decades.[27]

Various PPSs on hospital antimicrobial consump-
tion have also been published in the last 2 de-
cades.[28-36] However, methodologies varied greatly
with regard to population, aims and details, mak-
ing comparisons and benchmarking difficult. The
initial attempt at standardizing the methodology
across Europe was in the first ESAC PPS.[5]

1.2 Point-Prevalence Survey Objectives

The aims of the first ESAC PPS (2006) were
primarily to (i) standardize a PPS methodology
for routine use; (ii) assemble data about the pre-
scribed daily doses of antimicrobials and deter-
mine the relationship with WHO-defined daily
doses; and (iii) identify targets for quality improve-
ment.[5] Follow-up PPSs intended to roll out this

methodology for use on a large scale using a
dedicated web-based tool for the submission of
data directly to a host server. The overall objective
of these PPSs was to identify targets for quality
improvement that act as quality indicators of
antimicrobial consumption in the hospital care
sector.

The purpose of this review is to summarize
the various aspects involved in the process of
(i) organizing a European PPS; (ii) standardizing
data collection methodology; (iii) development of
a dedicated web-based tool; and (iv) the useful-
ness of such a methodology in identifying targets
for quality improvement.

2. Methods

2.1 Hospitals

ESAC hospital PPS methodology was devel-
oped during the first hospital care subproject in
ESAC-2. The pilot PPS (2006) enrolled a single
hospital from each of the 20 participating coun-
tries.[5] These hospitals were often the institutions
where the national representatives worked. Dur-
ing the ESAC-3 launch meeting in November
2007, the lead national representatives were asked
to identify two hospitals (aiming at a total of

Table I. Published European Surveillance of Antimicrobial Consumption manuscripts related to point-prevalence surveys

Year Citation details

2009[3] Heginbothom M, Howe R. National Public Health Service for Wales report on point prevalence survey of antimicrobial prescribing in

secondary care in Wales, 2008 [online]. Available from URL: http://www2.nphs.wales.nhs.uk:8080/WARPDocs.nsf/61c1e930f9121

fd080256f2a004937ed/081e10fdd2def1c4802575ed0041b5c3/$FILE/All-Wales%20Antimicrobial%20PPS%202008%20report.pdf

[Accessed 2010 Dec 30]

2009[4] ESAC. Report on the point prevalence survey of antimicrobial prescriptions in European hospitals, 2008 [online]. Available from

URL: http://www.esac.ua.ac.be/download.aspx?c=*ESAC2&n=50297&ct=50294&e=50480 [Accessed 2010 Dec 30]

2009[5] Ansari F, Erntell M, Goossens H, et al. The European Surveillance of Antimicrobial Consumption (ESAC) point-prevalence survey

of antibacterial use in 20 European hospitals in 2006. Clin Infect Dis 2009 Nov; 49: 1496-504

2010[6] Malcolm W, Cromwell T., on behalf of Information Workstream of Scottish Antimicrobial Prescribing Group. European Surveillance

of Antimicrobial Consumption Point Prevalence Survey 2009 Scottish Hospitals Report, March 2010 [online]. Available from

URL: http://www.scottishmedicines.org.uk/files/ESAC_report_final_060510.pdf [Accessed 2010 Dec 30]

2010[7] Aldeyab M, Kearney M, McElnay J, et al. A point prevalence survey of antibiotic prescriptions: benchmarking and patterns of use.

Br J Clin Pharmacol 2011 Feb; 71 (2): 293-6

2010[8] ESAC. Report on point prevalence survey of antimicrobial prescribing in European Hospitals, 2009 [online]. Available from URL:

http://www.esac.ua.ac.be/download.aspx?c=*ESAC2&n=50297&ct=50294&e=50483 [Accessed 2010 Dec 30]

2010[9] Amadeo B, Zarb P, Muller A, et al. ESAC point prevalence survey 2008: paediatric antimicrobial prescribing in 32 hospitals of

21 European countries. J Antimicrob Chemother 2010; 65: 2247-2252

2011[1] Zarb P, Amadeo B, Muller A, et al. Identification of targets for quality improvement in antimicrobial prescribing: the web-based ESAC

Point Prevalence Survey 2009. J Antimicrob Chemother 2011 Feb; 66 (2): 443-9

ESAC Point-Prevalence Surveys 747

ª 2011 Adis Data Information BV. All rights reserved. Drugs 2011; 71 (6)



50 hospitals) able to provide the set of data for
the longitudinal survey and participate in the
2008 PPS by March 2008. At the 2008 Annual
Meeting, the lead national representatives were
asked to identify as many hospitals as possible to
participate in the 2009 PPS by March 2009. The
2009 ESAC PPS remains the largest hospital PPS
to date. In England and Scotland (from the UK),
and Ireland and Belgium, respective national anti-
microbial societies were very influential in in-
creasing the participation for the 2009 PPS from
these countries. None of these three surveys were
intended for benchmarking at the national or
European level as the sample of hospitals were
never intended to be representative of the parti-
cipating countries.

2.2 Data Collection and Web-Based Software

For the 2006 PPS, the method established by
the Swedish Strategic Programme against Anti-
biotic Resistance (STRAMA) was adapted for
ESAC. The STRAMA web-based data collection
included key information about antimicrobials
(dose/route of administration), indication (pro-
phylaxis/treatment) and patient characteristics
(age and sex) that facilitated data interpretation.
However, some data gathered by STRAMA in
Sweden was not feasible for some participating
countries. Therefore, in order to have a uniform
database across the 20 participating hospitals,
some fields were eliminated for the ESAC survey
of 2006 even though an adapted version of their
software, translated in English, was used. For the
second and third PPSs (2008 and 2009), a web-
based tool was developed in-house by ESAC
(WebPPS).[1] Both STRAMA (2006) and WebPPS
(2008, 2009) software were customized for each
hospital’s ward and antimicrobial list.

In all three PPSs, data were collected from
patient notes (including both physical and elec-
tronic versions of treatment charts, laboratory
results and any form of official documentation).
If not enough information was documented, the
surveyors could gather additional information
from resident healthcare professionals without
discussing appropriateness of treatment. For the
first survey, a training meeting was held during

the 16th European Congress of Clinical Micro-
biology and Infectious Disease held in Nice,
France (2006), as all participants attended the
congress. The training session reviewed pilot data
from each of the participating hospitals for train-
ing in data entry, to ensure consistency of in-
terpretation of indications for antibacterial use.
For the subsequent two surveys, the national re-
presentatives discussed issues identified in the
first survey and agreed on the solutions provided.
The same national representatives were involved
in the data collection and training of other staff
from the participating hospitals. The surveyors
were clinical healthcare professionals experienced
in accessing patient files, and were often clinical
pharmacists, clinical microbiologists, infection con-
trol professionals or infectious disease specialists.

Each survey was carried out within a maximum
of 2 calendar weeks, preferably a single day, de-
pending on the number of beds and personnel
available to carry out the survey. The three PPSs
were carried out during the second quarter of the
respective year (2006, 2008 and 2009), with the
only exception being in 2009 since the Belgian
hospitals carried out the survey in November. All
beds in each department had to be surveyed in
1 day. Since information on surgical prophylaxis
for the previous 24-hour period was being au-
dited, surgical wards were preferably surveyed on
Tuesday, Wednesday or Thursday in order to
avoid weekends. In surgical patients, the duration
of prophylaxis was recorded as either one dose,
1 day or >1 day, and only if the patient received
prophylactic antimicrobials during the preceding
24 hours. All non-surgical wards could be sur-
veyed any day of the week. The denominator
inclusion criteria encompassed all patients ad-
mitted in the hospital (or department) by 8:00am
on the day of survey. Likewise, the details of pro-
phylaxis or treatment of patients on antimicrobials
at 8:00am (numerator) were documented. Treat-
ment intent was classified by the anatomical diag-
nostic site whenever this information was either
documented or obtainable from ward healthcare
professionals.

The WHO Anatomical Therapeutic Chemical
Classification of drugs and respective defined
daily doses were used throughout ESAC PPSs.
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The antimicrobial classes included all systemic
antibacterials (J01), rifampicin from J04AB, oral
vancomycin from A07AA, and oral and rectal
metronidazole from P01AB. The prescribed do-
ses and dosing intervals were documented.

The experience of the first two surveys identi-
fied a lack of availability of information about
whether an appropriate specimen was taken for
culture and sensitivity. Thus, since it was im-
portant, or at least desirable, to have consistent
data from all participating hospitals, this para-
meter was replaced by adherence to guidelines for
the final survey. Guideline compliance was as-
sessed by the hospital surveyors based on the re-
spective hospital guidelines. In cases where the
specific indication for which the antimicrobial
was prescribed was not included in the hospital’s
guidelines, the surveyors decided based on their
own expertise (e.g. clinical microbiologists and
infectious disease physicians), consulted the hos-
pital experts or forwarded the question to the
ESAC management team for an answer.

3. Results

3.1 Overview of Participation in the
Three Point-Prevalence Surveys

In the 2006 PPS, 20 countries participated with
one hospital each. Amongst these countries, three
dropped out for the 2008 PPS, but an additional
14 countries participated with a total of 50 hos-
pitals from 31 countries. The number of hospitals
in the 2009 PPS increased to 172; however, the
number of countries decreased by 6 to 25. The
details of participating countries are shown in
table II.

3.2 Demographics and Indications

The demographics for the three PPSs were
very comparable to analogous proportions of
treated patients, sex and paediatric patients
as shown in table III. The table also shows that
despite the fact that the number of patients in-
creased more than 6-fold from 2006 to 2009
(11 571–73 060), the proportions of the different
indications did not demonstrate any significant
changes.

Table II. Countries participating in the respective European Sur-

veillance of Antimicrobial Consumption point-prevalence surveys

Country-code 2006 2008 2009

Austria-AT 1 2 7

Belgium-BE 1 2 19

Bulgaria-BG 1 1

Switzerland-CH 1 1

Cyprus-CY 2 2

Czech Republic-CZ 1 3 4

Germany-DEa 1

Denmark-DK 1 1 2

Estonia-EE 1 2 3

England-ENb 1 3 45

Spain-ES 1 2

Finland-FIc 1 1

France-FR 1 1 3

Greece-GRc 1 1

Croatia-HR 1 2 3

Hungary-HU 1 1

Ireland-IE 2 21

Israel-IL 1 1

Italy-IT 3 2

Lithuania-LTc 1 2

Luxembourg-LUa 1

Latvia-LV 1 2 2

Malta-MT 1 1 1

Northern Ireland-NIb 1 1 4

The Netherlands-NLd 1

Norway-NO 1 2 2

Poland-PLd 1

Portugal-PT 2 2

Russian Federation-RU 2 3

Scotland-SCb 1 2 31

Sweden-SEd 1

Slovenia-SI 1 1 5

Turkey-TRa 1

Wales-WLb 2 5

Total countries 20 31 25

Total hospitals 20 50 172

Total teaching hospitals 13 33 76

a Germany, Luxembourg and Turkey only participated in 2008.

b England, Northern Ireland, Scotland and Wales are different

administrations of the UK, which is a single EU Member State.

c Finland, Greece and Lithuania only participated in 2006 and

2008.

d The Netherlands, Poland and Sweden only participated in 2006.
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3.3 Overview of ESAC Point-Prevalence
Survey 2009 by Hospital Classification

Two independent types of self-declared classi-
fications were used in ESAC PPSs. Hospitals
were grouped into ‘teaching’ and ‘non-teaching’
institutes. Hospitals that either had undergra-
duate academic students and/or postgraduate
trainees were classified as ‘teaching’ hospitals. A
parallel categorization grouped the hospitals into
‘primary’, ‘secondary’, ‘tertiary’ and specialized
centres. The latter categorization is not applied in
all countries; therefore, hospitals were classified
based on whether they act as primary point-of-
care (primary) or district referral centres to pri-
mary hospitals (secondary) with the possibility to
refer to expert regional centres (tertiary). In ad-
dition, hospitals highly specialized in one parti-
cular area (e.g. infectious diseases) were classified
accordingly as ‘specialized’ hospitals. The large

number of participating hospitals in the 2009 PPS
allowed for analysis by the previously mentioned
categories. Data showed great differences in
hospitals from any category in the use of combi-
nation therapy (figure 1). The difference between
teaching and non-teaching hospitals was highly
significant (p < 0.0001). The difference in the pro-
portion of combination therapy was also highly
significant between primary and tertiary hospitals
(p< 0.0001), and significant (p< 0.01) between pri-
mary and secondary hospitals (table IV).

4. Discussion

There is no known ideal standardized method
for how to measure trends of antimicrobial use.[5]

However, PPSs are useful when time and resources
do not allow for continuous/longitudinal mon-
itoring to measure incidence. Since prevalence
is approximately equal to incidence multiplied
by duration, there is a tendency for prevalence
surveys to overestimate incidence. This is more
evident when monitoring episodes of healthcare-
associated infections rather than antimicrobial
use. Estimation of the incidence or prevalence of
healthcare-associated infections was not an ob-
jective of the ESAC PPSs. Overestimation is
particularly pertinent to duration of surgical pro-
phylaxis, one of the most important targets for
quality improvement identified by ESAC PPSs.
There is the likelihood of an overestimation of
surgical prophylaxis prolonged beyond 24 hours.
However, this does not decrease the importance
of this indicator since no surgical prophylaxis
should be extended beyond the 24-hour period of
cover.[37,38] Thus, if a hospital or country sets
targets to decrease the proportion of cases with
prolonged surgical prophylaxis (e.g. to <5%), this
can easily be monitored using the ESAC PPS
methodology. This is also applicable to another
target identified in ESAC PPSs and also other
PPSs (i.e. documentation of the reason for start-
ing antimicrobials in patient notes) which ac-
cording to the Scottish Antimicrobial Prescribing
Group should be >95%,[6] although it was much
lower for ESAC PPSs (table III).[1,5] In fact, re-
peated PPSs using a standardized methodology
within the same institution can be used both to

Table III. Results overview of the respective European Surveillance

of Antimicrobial Consumption point-prevalence survey

2006 2008 2009

Demographics

No. of patients 11 571 25 993 73 060

On antimicrobials (%) 30.1 31.0 29.0

Average prescriptions/patient 1.37 1.36 1.40

Females (%) 47.5 45.1 46.6

Paediatric patients (%) 10.7 10.4 7.5

Indications (%)

Diagnosis site respiratory

(most common)

24.1 21.3 27.2

Community-acquired infection 48.4 46.1 48.9

Hospital-acquired infection 30.0 29.0 30.7

Surgical prophylaxis 15.0 15.9 12.8

Medical prophylaxis 6.7 8.8 6.7

Indicators (%)

Reason in notes 64.4 67.7 59.4

Surgical prophylaxis >1 d 57.3 68.8 53.0

Sample for culture and

sensitivitya

44.2 46.8 NA

Guideline complianceb NA NA 50.8

a Sample for culture and sensitivity was dropped for the final point-

prevalence survey in 2009 because such data were more difficult

to collect.

b Guideline compliance was introduced in 2009 replacing the

sample for culture and sensitivity.

NA = not applicable.
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demonstrate trends of use as well as to determine
the effectiveness of any antimicrobial steward-
ship intervention.[2,34] The web-based method for
collection of PPS data with automatic reporting
was implemented successfully in all three ESAC
PPSs.[1,5,9]

Since these PPSs were carried out across Europe,
local authorities should avoid the pitfall of
ranking hospitals exclusively by prevalence of
antimicrobial use, especially because most of the
disparity is either due to chance or evident dif-
ferences in case mix.[5,39,40] Furthermore, ranking
is an extremely unpredictable method for com-
paring the performance of hospitals.[41] Indeed,
results from the first ESAC PPS of 2006 showed
that only 8 of 20 hospitals could be reliably ranked
in the top (high consumer) or bottom (low con-
sumer) half based only on antimicrobial use.[5]

In selecting the data fields to collect, it is im-
portant to reach an acceptable conciliation be-
tween an ideal situation where a lot of detail is
obtained and feasibility of data collection. This
became evident to ESAC prior to the first PPS of
2006. In fact, during a preparatory meeting, it
was decided to include less data than in the
Swedish PPS on which the ESAC methodology
was developed because some information was
difficult for some countries to obtain.[5] This means
that the wider the spectrum of participants in a
PPS, the fewer the data are that can be collected
in a consistent way to enable hospitals from dif-

ferent healthcare systems to be compared. In
contrast, the methodology can be adapted to
collect more detail if data are being collected
from one healthcare system using a rather stan-
dardized documentation and service.

The majority of antimicrobials are prescribed
in the community and hospital care consumption
accounts for only 5–10% of total exposure.[42] It
would, therefore, have been expected that hospi-
tals use higher doses than the defined daily dose,
which is an absolute ‘average’ taking into account
all use. However, an unexpected finding of ESAC
PPSs was that the WHO-defined daily doses
could be either higher or lower than the actual
prescribed daily doses, irrespective of route of
administration.[5] This could be an issue for hos-
pitals that change prescribing trends from a drug
with a higher prescribed daily dose than defined
daily dose to a drug whose defined daily dose is
higher than prescribed daily dose, as this could
seem to be a decrease in consumption, whilst in
practice the proportion of treated patients could
remain unchanged. If there is a switch in the op-
posite direction, it would seem to be an increase
in consumption that is not reflected in the num-
ber of treated patients. This further highlights the
importance of not ranking hospitals as they might
use different antimicrobials with different defined
daily dose to prescribed daily dose ratios. How-
ever, the defined daily dose methodology is the
only universally recognized standardized method
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Fig. 1. Box and whisker plot of combination therapy by two types of hospital classifications: teaching and non-teaching; and primary,
secondary and tertiary.
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Table IV. Overview of European Surveillance of Antimicrobial Consumption point-prevalence survey 2009 by hospital classification

Prescriptions Teaching (n = 76) Non-teaching (n = 96) Specialty (n = 5) Primary (n = 21) Secondary (n = 89) Tertiary (n = 57)

Combination therapy (%) 30.4 33.2 33.52 27.37 31.09 33.55

Different antimicrobials 96 93 44 68 90 101

Different antimicrobial

combinations

1200 754 104 207 720 1104

Different antimicrobials

(including combinations)

1306 847 148 275 810 1205

Top ten antimicrobial

(ATC code)

[% prescriptions]

Co-amoxiclav

(J01CR02) [18.1]

Co-amoxiclav

(J01CR02) [15.2]

Co-amoxiclav

(J01CR02) [14.4]

Co-amoxiclav

(J01CR02) [22.2]

Co-amoxiclav

(J01CR02) [17.4]

Co-amoxiclav

(J01CR02) [14.8]

Piperacillin/tazobactam

(J01CR05) [5.9]

Ciprofloxacin

(J01MA02) [5.7]

Ciprofloxacin

(J01MA02) [6.3]

Piperacillin/tazobactam

(J01CR05) [6.0]

Piperacillin/tazobactam

(J01CR05) [6.0]

Ciprofloxacin

(J01MA02) [6.4]

Ciprofloxacin

(J01MA02) [5.2]

Piperacillin/tazobactam

(J01CR05) [5.5]

Ceftriaxone

(J01DD04) [5.9]

Ciprofloxacin

(J01MA02) [5.1]

Trimethoprim

(J01EA01) [4.7]

Piperacillin/tazobactam

(J01CR05) [5.5]

Trimethoprim

(J01EA01) [4.0]

Cefuroxime

(J01DC02) [4.3]

Trimethoprim

(J01EA01) [4.7]

Trimethoprim

(J01EA01) [3.9]

Ciprofloxacin

(J01MA02) [4.6]

Cefuroxime

(J01DC02) [4.5]

Cefuroxime

(J01DC02) [3.3]

Amoxicillin

(J01CA04) [2.8]

Cefuroxime

(J01DC02) [4.7]

Flucloxacillin

(J01CF05) [3.7]

Amoxicillin

(J01CA04) [3.5]

Ceftriaxone

(J01DD04) [2.9]

Flucloxacillin

(J01CF05) [2.8]

Trimethoprim

(J01EA01) [2.6]

Flucloxacillin

(J01CF05) [4.0]

Cefuroxime

(J01DC02) [3.1]

Cefuroxime

(J01DC02) [3.1]

Cefazolin

(J01DB04) [2.4]

Amoxicillin

(J01CA04) [2.8]

Flucloxacillin

(J01CF05) [2.6]

Cefuroxime

(J01DC02),

metronidazole

(J01XD01) [3.6]

Amoxicillin9

(J01CA04) [3.0]

Flucloxacillin

(J01CF05) [3.0]

Flucloxacillin

(J01CF05) [2.2]

Cefazolin

(J01DB04) [2.6]

Ceftriaxone

(J01DD04) [2.5]

Amoxicillin

(J01CA04) [2.7]

Cefazolin

(J01DB04) [2.7]

Co-amoxiclav

(J01CR02),

clarithromycin

(J01FA09) [2.1]

Amoxicillin

(J01CA04) [2.1],

Ceftriaxone

(J01DD04) [2.0]

Cefazolin

(J01DB04) [1.9]

Piperacillin/tazobactam

(J01CR05) [2.3]

Imipenem

(J01DH51) [1.7]

Cefazolin

(J01DB04) [1.9]

Meropenem

(J01DH02) [1.9]

Co-amoxiclav

(J01CR02),

clarithromycin

(J01FA09) [1.7]

Meropenem

(J01DH02) [1.8]

Co-amoxiclav

(J01CR02),

clarithromycin

(J01FA09) [1.9]

Levofloxacin

(J01MA12) [1.6]

Clarithromycin

(J01FA09) [1.9]

Trimethoprim

(J01EA01) [1.7]

Top four indication

sites (%)

RESP (26.6) RESP (25.7) RESP (24.6) RESP (24.9) RESP (26.4) RESP (26)

SSTBJ (20) SSTBJ (17.4) SSTBJ (18.8) SSTBJ (17.7) SSTBJ (19.9) SSTBJ (17.4)

UT (17.7) GI (16.2) GI (17.4) GI (17.1) UT (18.4) GI (15.8)

GI (15.9) UT (15.4) UT (15.3) UT (16.9) GI (16.1) UT (14.5)

ATC = Anatomical Therapeutic Chemical; Co-amoxiclav = amoxicillin/clavulanic acid; GI = gastrointestinal tract; RESP = respiratory tract; SSTBJ = skin soft tissue bone and joint;

UT = urinary tract.
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of measuring drug consumption and, in spite of
its limitations, it is still very useful.

A wide range in the proportion of treated pa-
tients was identified amongst the different hos-
pitals both in the ESAC PPSs as well as other
studies from Europe, even in hospitals from one
country.[5,34] However, the appropriateness or
compliance with guidelines was not assessed until
the 2009 PPS, which was found to be 62%.[1] This
is perfectly in line with the findings of a Dutch
publication of repeated PPSs.[2] Despite the wide
range of values for each characteristic from the
different hospitals, the overall values were con-
sistent throughout the three ESAC PPSs, as can
be seen in table III. Table IV shows significant
differences in the use of combination therapy for
different types of hospitals but minimal differ-
ences, if any, in the most used antimicrobial
agents and most commonly identified diagnosis
sites, with mainly just a reshuffle in ranking or-
der. This statement holds true both when com-
paring teaching versus non-teaching and when
comparing primary with secondary and/or ter-
tiary hospitals. This indicates that this standard
methodology consistently gives reliable results
and that combination therapy must be assessed
accordingly.

There is no ‘one-size-fits-all’ consensus on the
type of data collected and the frequency of PPSs.
The wider the range of participating hospitals,
the less frequently the survey can be carried out.
In addition, the number of data fields collected
also has to be minimized in order to improve
feasibility and enhance participation. In such a
scenario, probably a yearly survey could be ap-
propriate as long as this allows time for the cen-
tral management to analyse and report the data.
The use of the WebPPS software would facilitate
matters. On the other hand, repeated PPSs within
a single hospital, or department within a hospital,
could be carried out on a more frequent basis,
possibly monthly or quarterly. In the latter case,
the survey could only collect data to monitor
targeted interventions (e.g. the documentation of
prescribing indication within patients’ notes).

ESAC will shift in its entirety to the ECDC
at the end of June 2011. The ECDC will continue
to collect core national data on antimicrobial

consumption onlywithinmember states. TheESAC
WebPPS has recently been adapted for surveil-
lance of both antimicrobial use and healthcare-
associated infections in a combined PPS that
was piloted in the third quarter of 2010.[43] In
addition, another European project, Antibiotic
Resistance and Prescribing in European Chil-
dren, will utilize a different adapted version of
WebPPS.

The University of Antwerp is looking forward
to providing the software to individual hospitals
or health systems that agree with the stipulated
terms and conditions. The agreement states that
(i) the software cannot be used for commercial
purposes; (ii) the software cannot be redistributed
by the clients; (iii) the WebPPS needs to be in-
stalled on the clients’ server; (iv) since there is
no funding for the upkeep of the WebPPS, the
university cannot provide a central helpdesk; and
(v) in case changes need to be made to the soft-
ware, these must pass through, and preferably be
developed by, the University of Antwerp as the
actual software code will not be provided.

Finally, it is appropriate to conclude that in
the absence of continuous surveillance, which is
more accurate but more demanding on human
resources, PPS methodology is an excellent sur-
veillance method. Furthermore, theWebPPS tool
developed by ESAC is a dynamic tool, suitable
for use in data entry and feedback to participat-
ing institutions. WebPPS will be made available
for non-commercial use under license to any in-
terested parties. Interest has been shown from
three different continents outside Europe, namely
North America, Australia and Africa.
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