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Abstract Since 2002, the Belgian Antibiotic Policy Coordi-
nation Committee (BAPCOC) has supported the development
of antibiotic management teams (AMTs) in Belgian hospitals
with policy guidance and federal funding for antibiotic man-
agers. We report on the analysis of the activity reports for the
year 2011 and compare the results with those for 2007. A
structured questionnaire survey was performed on the com-
position, organisation and service activities of the AMT in all
acute care and larger chronic care hospitals in the country in
2011. Descriptive statistics were stratified by duration of
AMT funding. Completed questionnaires were provided by
105 of 109 hospitals (response rate 96.3 %). The AMTs have
further formalised their working method over the previous
years. Significantly higher implementation rates were
achieved in 2011 for concurrent review for antibiotic therapies
(92.0 % in 2011 vs. 64.2 % in 2007), for the de-escalation of
therapy after a few days (93.0 % in 2011 vs. 63.9 % in 2007)
and for sequential i.v.-oral therapy for antibiotics with equiv-
alent bioavailability (86.0 % in 2011 vs. 78.7 % in 2007). The
AMTs who first joined the project were able to maintain their
activities at a high level, while those who last joined the
national project in 2007 made considerable progress 4 years
later. This has also resulted in significantly higher implemen-
tation rates for the totality of the acute care hospitals. The
presence of AMTs in all hospitals also proves to be a great
boon when setting up projects, surveys and studies on a(n)
(inter)national level.

Introduction

Antimicrobial resistance has increased dramatically in
healthcare settings and in the community, and is considered
to be an extremely serious issue by the World Health Organi-
zation (WHO) [1–3]. The European Centre for Disease Pre-
vention and Control (ECDC) reported that 25,000 people die
each year from antibiotic-resistant bacteria in EU Member
States and that multidrug-resistant organisms (MDROs) result
in extra healthcare costs and productivity losses of at least 1.5
billion Euros each year in Europe [4]. The major driving force
for the development of resistance is the misuse and overuse of
antibiotics in human and non-human medicine. Antibiotic
management teams (AMTs) have been advocated as an excel-
lent approach to optimise the use of antimicrobial drugs in
hospitals. They strive to support clinical practitioners to avoid
the inappropriate use of antibiotics and optimise their choice,
dosing, route and duration of administration, with the aim of
improving patient outcomes, promoting cost-effective thera-
py, avoiding adverse effects and reducing levels of resistance
[5–12].

In 2010, we reported on the nationwide implementation of
AMTs in all acute care hospitals and a few of the larger
chronic care hospitals by the Belgian Antibiotic Policy Coor-
dination Committee (BAPCOC) [9]. These AMTs are posi-
tioned as a subgroup within the Drugs and Therapeutics
Committee of their institution. Their composition, mandate
and tasks have been consolidated in the legislation on hospi-
tals and an annual budget of 3.6 million Euros is divided
among these hospitals according to the number of beds. The
BAPCOC and the Belgian Scientific Institute of Public Health
(known as WIV-ISP) lend support and guidance to the AMTs
in the form of an advanced training course on antibiotic policy,
national study days on related topics, feedback reports based
on the analysis of the activity reports of the AMTs and a web-
based national surveillance of hospital antibiotic
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consumption. Analysis of the activity reports for the year 2007
led us to conclude that the AMTs were well developed and
provided a broad range of services, such as the development
of an antibiotic formulary and therapeutic and prophylactic
guidelines, and the analysis of local data on antibiotic con-
sumption and microbial resistance [9].

This time, we report on the analysis of the activity reports
of the acute care hospitals for the year 2011 and compared the
results with previous years.

Materials and methods

The AMTs must provide yearly activity reports by the use of a
standardised questionnaire, so that the BAPCOC can monitor
their organisation, local objectives and delivery of services
[9]. The questionnaire included inter alia questions on the
following topics: members of the AMT; strategic plan; and
implementation of antibiotic stewardship initiatives, such as
the antibiotic formulary and clinical practice guidelines, pre-
scription guidance and support tools, and the analysis of
antibiotic consumption and microbial resistance.

In January 2011, 109 hospitals were entitled to financial
support for their AMT. The BAPCOC received activity re-
ports from 105 of these hospitals (response rate, 96.3 %): 100/
103 acute care hospitals and 5/6 chronic care hospitals with at
least 150 beds. Table 1 shows the distribution of the acute care
hospitals in 2011, according to the number of beds and the
time at which they first received financial support for their
AMT.

Results

The mean number of members of the AMTs in acute care
hospitals was 11.5 (10 in 2007). The AMTs have further
formalised their working method over the previous years:
the majority of the AMTs defined their activities and goals
for the upcoming year (94.0 % in 2011 vs. 83.0 % in 2007)
and for a longer period (78.0 vs. 58.9%), and almost all AMTs

evaluated their initiatives and outcomes of the previous year
(94.0 vs. 71.4 %).

Table 2 presents an overview of the implementation of
antibiotic stewardship initiatives in the acute care hospitals
in 2011, according to the time at which they first received
financial support for their AMT and the number of beds.

The evolution of the degree of implementation of antibiotic
stewardship initiatives in the acute care hospitals from 2007 to
2011 is presented in Table 3. In 2010, only a summary
analysis has been done and, therefore, these results are not
mentioned.

In almost all acute care hospitals, an antibiotic formulary
and clinical practice guidelines for antibiotic therapy and
prophylaxis were already available in 2007 (96.3, 91.6 and
96.3 %, respectively), and that was still the case in 2011 (97.0,
91.0 and 93.0 %, respectively). Likewise, almost all AMTs
were already analysing their antibiotic consumption and mi-
crobial resistance in 2007 (96.2 and 89.8 %, respectively), and
they continued doing so in 2011 (97.0 and 96.0 %,
respectively).

The number of hospitals that have defined a list of ‘restrict-
ed’ antimicrobial agents which require justification for their
use and either prior approval or post hoc review by a member
of the AMT for delivery by the hospital pharmacy had not
changed much between 2007 (75.9 %) and 2011 (79 %).
However, when we look at the hospitals who first received
financial support for an AMT in 2007 (group C), we notice a
significant improvement (58.3 % in 2007 vs. 72.7 % in 2011
(see Table 4).

When we compare the situation in 2011 with that in 2007,
significantly higher implementation rates were achieved in
2011 for prospective audit, whereby antibiotic therapies for
certain indications or for patients on certain units are checked
daily by a member of the AMT, with immediate feedback to
the prescriber in the case of inappropriate therapy (92.0 % in
2011 vs. 64.2 % in 2007), for the promotion of de-escalation
of therapy after a few days on the basis of clinical evolution
and microbiological results for certain indications or for pa-
tients on certain units (93.0 vs. 63.9 %), and for the promotion
of rapid parenteral to oral conversion for antibiotics with
equivalent bioavailability (86.0 vs. 78.7 %). These improve-
ments are largely the result of the efforts over the previous
years of the hospitals in group C; from 42.5 % in 2007 to
84.1 % in 2011 for prospective audit, from 50.0 to 88.6 % for
the promotion of de-escalation of therapy and from 66.7 to
79.5 % for the promotion of rapid parenteral to oral conver-
sion (see Table 4).

Antimicrobial order forms (47.0 % in 2011 vs. 36.1 %
in 2007) and automatic stop of delivery of the antibiotic
after a defined number of days (52.0 % vs. 43.5 %) are on
the rise, but still only half the hospitals use them. Again,
these changes are largely due to increases in group C
hospitals; from 22.9 % in 2007 to 40.9 % in 2011 for

Table 1 Distribution of acute care hospitals in 2011, according to the
number of beds and the time at which they first received financial support
for their antibiotic management team (AMT)

Group A
(since 2002)

Group B
(since 2006)

Group C
(since 2007)

Total

≤400 beds 6 10 34 50

401–800 beds 16 7 10 33

>800 beds 15 2 0 17

Total 37 19 44 100
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antimicrobial order forms and from 25.0 to 40.9 % for
automatic stop orders.

Discussion

Based on the analysis of the activity reports, we concluded in
our previous publication that the AMTs were already well
developed in 2007 and were able to provide a broad range
of services [9]. This was the year in which a considerable
group of hospitals had joined the project and for this group C,
the situation in 2007 can, thus, be regarded as the baseline. It is
no surprise then that these hospitals scored lower for the
implementation of several antimicrobial stewardship

initiatives compared with the other hospitals who had joined
previously.

Four years later, we notice that the hospitals that joined the
project in 2007 have made considerable progress. Significant
improvements are noted for the requirement of justification
and/or authorisation for specific antibiotics (58.3 % in 2007 vs.
72.7 % in 2011), prospective audit with intervention and feed-
back (42.5 vs. 84.1 %), promotion of de-escalation of therapy
(50.0 vs. 88.6 %) and promotion of rapid parenteral to oral
conversion (66.7 vs. 79.5 %). For the last three items, this has
also resulted in significantly higher implementation rates for the
totality of the acute care hospitals.

Based on these excellent results of the annual reports of all
acute care hospitals, the Hospital MedicineWorking Group of

Table 2 Implementation of antibiotic stewardship initiatives (%) in the acute care hospitals in 2011, according to the time at which they first received
financial support for their AMT and the number of beds

Antibiotic stewardship initiatives, acute care hospitals, 2011 Group A
(since 2002)

Group B
(since 2006)

Group C
(since 2007)

≤400
beds

401–800
beds

>800
beds

Total

Antibiotic formulary 100.0 100.0 93.2 94.0 100.0 100.0 97.0

Guidelines for empirical and aetiological antibiotic therapy 97.3 94.7 84.1 88.0 97.0 100.0 91.0

Guidelines for antibiotic prophylaxis 97.3 100.0 86.4 90.0 93.9 100.0 93.0

Antimicrobial order forms 51.4 52.6 40.9 38.0 60.6 47.1 47.0

Requirement of justification and/or authorisation for specific
antibiotics

86.5 78.9 72.7 68.0 87.9 94.1 79.0

Prospective audit with intervention and feedback 97.3 100.0 84.1 88.0 97.0 94.1 92.0

Automatic stop order 62.2 31.6 40.9 44.0 60.6 58.8 52.0

Streamlining or de-escalation of therapy 97.3 94.7 88.6 92.0 93.9 94.1 93.0

Parenteral to oral conversion 89.2 94.7 79.5 78.0 90.9 100.0 86.0

Analysis of antibiotic consumption 100.0 94.7 95.5 94.0 100.0 100.0 97.0

Analysis of microbial resistance 100.0 100.0 90.9 94.0 97.0 100.0 96.0

Table 3 Implementation of antibiotic stewardship initiatives (%) in the
acute care hospitals, period 2007–2011

Antibiotic stewardship initiatives, acute care
hospitals, period 2007–2011

2007 2008 2009 2011

Antibiotic formulary 96.3 96.3 96.3 97.0

Guidelines for empirical and aetiological
antibiotic therapy

91.6 90.7 91.7 91.0

Guidelines for antibiotic prophylaxis 96.3 93.5 98.2 93.0

Antimicrobial order forms 36.1 42.6 41.7 47.0

Requirement of justification and/or
authorisation for specific antibiotics

75.9 75.9 80.7 79.0

Prospective audit with intervention and
feedback

64.2 76.8 85.2 92.0

Automatic stop order 43.5 42.6 45.9 52.0

Streamlining or de-escalation of therapy 63.9 90.7 92.7 93.0

Parenteral to oral conversion 78.7 82.4 89.0 86.0

Analysis of antibiotic consumption 96.2 97.2 98.2 97.0

Analysis of microbial resistance 89.8 94.4 95.4 96.0

Table 4 Implementation of antibiotic stewardship initiatives (%) in
acute care hospitals who joined the project in 2007 (group C), period
2007–2011

Antibiotic stewardship initiatives, group C,
period 2007–2011

2007 2008 2009 2011

Antibiotic formulary 93.7 91.8 94.0 93.2

Guidelines for empirical and aetiological
antibiotic therapy

85.1 81.6 84.0 84.1

Guidelines for antibiotic prophylaxis 93.7 87.8 96.0 86.4

Antimicrobial order forms 22.9 30.6 32.0 40.9

Requirement of justification and/or
authorisation for specific antibiotics

58.3 61.2 70.0 72.7

Prospective audit with intervention and
feedback

42.5 61.2 73.5 84.1

Automatic stop order 25.0 30.6 34.0 40.9

Streamlining or de-escalation of therapy 50.0 85.7 86.0 88.6

Parenteral to oral conversion 66.7 69.4 84.0 79.5

Analysis of antibiotic consumption 91.3 95.9 98.0 95.5

Analysis of microbial resistance 81.2 89.8 90.0 90.9

Eur J Clin Microbiol Infect Dis (2015) 34:673–677 675



the BAPCOC decided to implement a brief annual report,
focusing more on audits and the training of healthcare profes-
sionals. For this reason, no recent data are available from all
acute care hospitals since 2011. Some experiences with anti-
microbial stewardship in other European countries have been
published over the last few years. A cross-sectional survey of
the profile and activities of AMTs in Irish hospitals shows that
around half of the responding hospitals (43 %) do not have an
AMT in place but most of them have an antimicrobial man-
agement prescribing policy (88 %). Four in five of these
hospitals monitor antibiotic consumption; almost half of them
conduct audits to measure appropriate prescribing of all anti-
biotics (47 %) and of restricted antibiotics (43 %) [13].

The Scottish Antimicrobial Prescribing group (SAPG) was
established by the Scottish Government in 2008 to lead the
first national initiative to actively address antimicrobial stew-
ardship [14]. The SAPG developed national prescribing indi-
cators based on compliance with local antibiotic policies to
support the reduction ofClostridium difficile infections (CDI).
Surgical prophylaxis and management of sepsis are their next
national priorities for improvement in hospital care settings
[14, 15].

French hospitals are required to implement antibiotic stew-
ardship programmes (ABS) to improve antibiotic use. In
2008, at least 98 % of hospitals had implemented formularies,
antibiotic committees, surgical prophylaxis guidelines and
monitored antibiotic use; antibiotic advisors were appointed
in 85 % of hospitals but audits remained under-used [16].

The creation of the AMTs also offers organisational bene-
fits on a national level. Indeed, it proves much easier for the
BAPCOC to set up nationwide studies and projects. This is
clearly illustrated by the high rate of participation of Belgian
hospitals (52.5 %) in the European point prevalence survey on
healthcare-associated infections and antibiotic use in 2011.
The BAPCOC invited all Belgian acute care hospitals to
participate in the survey, organised an information session
and provided additional funding (80,000 Euros) for partici-
pating hospitals. Another recent example is the organisation
by the BAPCOC of a nationwide clinical audit on periopera-
tive antibiotic prophylaxis (PAP) in October–November 2013,
in which the AMTs had a leading role. Seventy-eight acute
care hospitals (74.3 %) voluntarily performed this internal
audit and sent their data to the BAPCOC. The results were
presented and discussed during a workshop on PAP in January
2014.

The Hospital Medicine Working Group of the BAPCOC is
in the process of defining new objectives for the next 5 years.
Based on the recent experience with the clinical audit on
perioperative antibiotic prophylaxis, AMTs in acute care hos-
pitals will be obliged to participate in national audits on topics
related to antibiotic policy. Each audit on a specific topic will
be performed on two separate occasions (baseline and after
intervention) so as to be an integral part of a plan–do–study–

act (PDSA) cycle in the hospital. When appropriate, specific
targets will be set by the Working Group.

The Hospital Medicine Working Group also encourages
the AMTs to participate in international studies. At the end of
October 2014, the AMTs were invited to participate at the
Global Point Prevalence Survey of Antimicrobial Consump-
tion and Resistance (Global PPS) that will take place in spring
2015.

Furthermore, the analyses of the reports and the clinical
audit on perioperative antibiotic prophylaxis shows that there
is a need to develop a national antibiotic guide for hospitals;
this is also one of our priorities the next several years.

As of 2009, the BAPCOC and the Scientific Institute of
Public Health (WIV-ISP) implemented a web-based national
surveillance programme for hospital antibiotic consumption,
providing the hospitals with standardised feedback data
[expressed as defined daily doses (DDDs) per 1,000 bed-
days and DDDs per 1,000 admissions]. In the new strategic
approach, we wish to further expand the functionality of this
surveillance and realise cross-institutional benchmarking. In
conclusion, while the AMTs of groups A and B were able to
maintain their activities at a high level, those of group C have
made considerable progress since 2007, the year in which they
joined the national project.
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