Netherlands

TheJournal of Medicine

ORIGINAL ARTICLE

Antibiotic control measures in Dutch
secondary care hospitals

J.A. Schouten*, M.E.).L. Hulscher', S. Natsch?, R.P.T.M. Grol', ].W.M. van der Meer*"

'Centre for Quality of Care Research (229), Departments of *Internal Medicine and

3Clinical Pharmacy, Radboud University Medical Centre, Nijmegen, the Netherlands,

tel.: +31 (0)24-361 53 05, fax: +31 (0)24-354 01 66, e-mail: |.Schouten@aig.umcn.nl,
“corresponding author

ABSTRACT

Control measures for the use of antibiotics are essential
because of the potential harmful consequences of side
effects. Various methods have been developed to help curb
undesirable antibiotic prescription. We performed a survey
in Dutch secondary care hospitals (response rate 73%) to
make an inventory of these measures and elucidate possible
shortcomings. Almost every hospital was using an anti-
biotic formulary (97%), sometimes supported by extra
restrictions in antibiotic choice (55%). Local practice guide-
lines (95%) were commonly present, but effective imple-
mentation, for example using intranet applications, could
be improved (21%). National guidelines had received little
attention in the composition process of local guidelines
(19%). Other measures such as educational programmes
for specialists (11%) and feedback on antibiotic prescription
(52%) remained largely underused, although their effective
implementation may optimise antibiotic prescription in
hospitals.

INTRODUCTION

Many studies have shown that the irrational prescription
of antibiotics is an extensive problem world-wide."* Control
measures for the use of antibiotics are essential for reasons
including the potential harmful consequences of un-
necessary exposure to toxic side effects** and the increase
in healthcare costs. The cost of antibiotics consumes a
significant part of hospital budgets all over the world.5°

The use of antibiotics in Dutch hospitals, expressed as
defined daily dose (DDD) per 100 bed-days, has gradually
increased from 37.2 DDD per 100 bed-days in 1991 to
42.5 DDD per 100 bed-days in 1996.7

By far the most important danger of irrational antibiotic
prescription is the increase in antimicrobial resistance.
There is a considerable body of evidence that micro-
organisms become resistant due to antibiotic (over)use.®
In the Netherlands, antimicrobial resistance seems to be
lower than that in most European countries,® and this has
been related to the low use of antibiotics. Nevertheless the
resistance of several indicator micro-organisms has shown
a slow but steady increase.””"

Clearly, a rational policy for the prescription of antibiotic
therapy is warranted. Various methods have been developed
to curb undesirable antibiotic prescription. Generally, these
can be classified into educational strategies (e.g. dissem-
ination of antibiotic guidelines, educational meetings,
feedback and reminders), organisational measures (e.g.
presence of an antibiotic committee, presence of an infec-
tious disease physician at ward meetings) and restrictive
strategies (e.g. publication of a formulary, restriction of
antibiotic choice).”* Research has been performed into the
content of Dutch antibiotic formularies and guidelines.”
The present study made an inventory of measures, including
formularies and guidelines, which are used to improve
antibiotic prescription in Dutch secondary care hospitals.
The aim was to elucidate possible shortcomings in this
field and promote successful strategies to improve the
quality of antibiotic prescription behaviour.

**] W.M. van der Meer was not involved in the handling and review process of this paper.
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MATERIALS AND METHODS

Design and study population

All the secondary care hospitals in the Netherlands were
invited to participate in a survey with questionnaires. Due
to the large amount of merging and recent fusion between
hospitals at the time of our survey, not all the hospitals
within one group were using the same antibiotic policy.
Hospitals that were still using their own policy were
regarded as individual hospitals in the analyses.

Variables

A questionnaire was developed to gather information on
hospital demographics (number of beds, teaching affiliation)
and on specific strategies that are known to exist in hos-
pitals to improve antibiotic prescription. An overview of the
strategies is shown in table 1. The questionnaire contained
54 questions: yes/no questions, multiple-choice questions
and open questions. Open questions were divided into
meaningful categories after evaluation.

Table 1
Overview of strategies and utilisation rates

% (N/N TOTAL')

Data collection

In August 2002, all 92 Dutch secondary care hospitals were
contacted through their infection prevention or antibiotic
committees. A medical microbiologist or, if none was
available, a hospital pharmacist, infectious disease physician
or hospital infection control officer was asked to take part
in the survey by filling in a questionnaire.

The questionnaire with a covering letter and a prepaid
return envelope was sent to the hospitals that were willing
to participate. Nonresponders were sent reminders three
weeks and eight weeks later (with a copy of the same
questionnaire enclosed). If the contact person was unable
to answer particular questions him/herself, the covering
letter suggested that these be passed on to other colleagues
within the hospital, or be discussed accordingly. Participants
could contact the study coordinator by e-mail or telephone.

Analysis
On receipt of the completed questionnaires, they were
coded and the answers were entered into a computerised

TEACHING (%) NONTEACHING (%)

Educational strategies

Antibiotic guidelines present 95 (61/64) 97 94
Regular educational meetings on antibiotic 35 (22/63) 57 157
prescription for residents

Nonregular educational meetings on antibiotic 53 (30/57) 67 37"
prescription for residents

Education (regular and nonregular) on antibiotic 11 ( 7/61) 17 6
prescription for specialists

Audit and feedback

Feedback on antibiotic therapy as soon as cultures 52 (33/64) 50 53
become available

Organisational strategies

Presence of medical microbiologist at ward meetings 79 (49/62) 97 65"
Presence of clinical pharmacist at ward meetings 39 (23/59) 56 27"
Presence of antibiotic committee 69 (44/64) 83 567
Presence of infection prevention committee 95 (60/63) 90 100
Restrictive strategies

Antibiotic formulary 97 (62/64) 100 94
Extra restriction in antibiotic choice 55 (35/64) 63 47
Automatic stop order 10 (6/63) 7 12
Antibiotic order form 3 (2/64) o
Quality of care policies

Quality improvement projects on antibiotic use performed 52 (30/58) 54 50

in past 5 years

“Number of questionnaires, excluding missing values, “significant difference: p<o.o5 (Chi-square test).
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data programme (Microsoft Access). Descriptive analyses
were performed: frequencies, percentages and averages
were calculated with SPSS 11.0 software. The influences
of teaching status and hospital size were studied using
the Chi-square test.

RESULTS

Response

A total of 92 hospitals were contacted by telephone; 88
out of the 92 hospitals agreed to receive a written question-
naire. Completed questionnaires were returned by 64
hospitals (73%) within 12 weeks.

Hospital demographics

The median number of beds in the participating hospitals
was 434 (range 138 to 1350), with 58 beds in the internal
medicine department (range 21 to r70) and 23 in the res-
piratory care department (range o to 61). Thirty hospitals
had a teaching affiliation with a University Medical Centre
and employed residents in speciality training programmes
for internal and/or respiratory medicine and/or medical
microbiology. The remaining 34 nonteaching hospitals
employed junior medical staff, either as locum senior house
officers or GP registrars. Here, all the undergraduate
medical staff are referred to as residents. Senior staff are
referred to as specialists.

EDUCATIONAL MEASURES

Antibiotic guidelines

The vast majority of respondents (95%) reported that a
written policy was available for antibiotic therapy in their
hospital. These guidelines were geared more towards
assisting the clinician to choose an appropriate antibiotic
therapy for a clinical (infectious) condition (100%) than
towards commenting on the use of a specific (class of)
antibiotic(s) (26%).

Local antibiotic policies had generally been formulated by
consensus procedure (80%) by a group that contained a
medical microbiologist, a hospital pharmacist and other
clinical specialists, depending on the speciality for which
the guideline was intended. For the composition of local
practice guidelines, respondents reported that they had
used several sources, mainly local practice guidelines from
other hospitals and international guidelines (table 2).

Updating local guidelines

Local practice guidelines were revised an average of once
every 2.6 (CI 2.2 to 3.0) years by 80% of the hospitals. In
66%, current local antimicrobial resistance surveillance
data were taken into account when updating the practice
guideline.

Table 2
Sources of local guidelines

% (N/N=61")

Local practice guidelines from other Dutch hospitals 44 (27)
University medical centres 16 (10)
Secondary care hospitals 13 (8)
Regional (transmural) antibiotic policies 16 (10)
International guidelines 36 (22)
National guidelines 19 (12)
SWAB guidelines (National antibiotic policies) 15 (9)
CBO guidelines (National multidisciplinary guidelines) 8 (5)
NHG standards (Guidelines for general practice) 7 (4)
SOA bulletin (STD guidelines) 7 (4)
National guidelines for paediatricians 2 (1)
Literature 15 (9)
Recent literature review 12 (7)
Mandell’s Infectious Diseases handbook 3(2)
Compendium Infectieziekten 3(2)

(Infectious Diseases handbook)

Hartstichting (National Heart Foundation) 2 (1)

“Total number of questionnaires, excluding missing values.

Dissemination of guidelines

In 95% of the participating hospitals, local practice guide-
lines had been converted into a printed ‘antibiotic booklet’.
Other methods of guideline dissemination were reported
less frequently, such as placing guidelines on the intranet
or using mailings (table 3).

Table 3
Dissemination of guidelines

% (N/N=61")
Dissemination of an antibiotic booklet 95 (58)
Presentations 16 (10)
Introduction on intranet 21 (13)
Mailings 10 (6)
Other 10 (6)

“Total number of questionnaires, excluding missing values.

Location of guidelines

According to our respondents, a printed version of the local
practice guidelines was readily available at many locations
within the hospitals: doctor’s offices, departments of micro-
biology and clinical wards were mentioned most often. Only
one fifth of the hospitals had installed a desktop application
of the guidelines on hospital computers (table 4).
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Table 4
Where can guidelines be found?

% (N/N=61")
Doctor’s office 83 (52)
Department of medical microbiology 75 (45)
Clinical wards 61 (37)
Casualty department 49 (30)
Hospital pharmacy 28 (17)
Intranet (desktop application) 21 (13)
Operating theatre 2 (1)

“Total number of questionnaires, excluding missing values.

Educational activities

Educational activities for specialists

There was very little educational input for internal medicine
or respiratory medicine specialists in the hospitals (11%).

Regular education for residents

In this survey, educational strategies to improve antibiotic
use were only assessed in departments of internal medicine
and respiratory medicine. Approximately one third of the
hospitals organised regular educational activities to improve
residents’ knowledge of antibiotic policies (n = 22/63).
Half of these initiatives comprised small (interactive)
educational meetings which were generally organised seven
times a year (CI 1.5-12.4). It was obligatory for residents to
attend these educational meetings in 50% of the hospitals
that organised such programmes.

Nonregular education for residents

Nonregular educational activities on antibiotics or manage-
ment of infectious diseases were organised in a wide variety
of forms in 30 of the hospitals (table 5). As expected, edu-

Table 5
Education for residents on antibiotic policies

% (N/N=61")
Regular education 36 (22/61)
Provision of educational material 32 (7/22)
Large-scale educational meetings 50 (11/22)
Small-scale (interactive) educational meetings 50 (11/22)
Nonregular education 49 (30/61)
General educational meeting with variable 50 (15/30)
programme: continuous medical education,
symposia and clinical conferences
Morning reports, evening reports, ward rounds in 43 (13/30)
which clinical patients are discussed
Personal education by receiving feedback from a 23 (7/30)

medical microbiologist on individual patient
management

“Total number of questionnaires, excluding missing responses.

cational efforts were more common in teaching hospitals
than nonteaching hospitals (table 1), but no education at
all on antibiotic management was organised for residents
in six out of the 30 teaching hospitals (20%)

AUDIT AND FEEDBACK

Feedback on antibiotic prescription behaviour was a
common control measure in the participating hospitals.
It was generally provided by a medical microbiologist or an
infectious disease physician (if present) and less frequently
by a pharmacist.

At 33 out of the 64 (52%) hospitals, clinicians were con-
tacted routinely as soon as relevant culture results became
available and they advised about antibiotic choices. This was
done by medical microbiologists in 44% and by hospital
pharmacists in 22%. In the majority of cases, only positive
cultures from sterile compartments (blood, CSF, etc.) were
brought to the attention of the clinician. In 12 hospitals,
clinicians were contacted and advised about positive culture
results from all possible compartments (including sputum
and urine cultures).

ORGANISATIONAL MEASURES

Local committees

An infection prevention committee was present at all
but three of the hospitals (95%) and contained a medical
microbiologist, a hospital infection control officer, a senior
hospital pharmacist and other staff from clinical depart-
ments (table 6).

In 69% of the hospitals, an antibiotic committee was
present, often in the form of a subgroup of the hospital
formulary committee. A member of the undergraduate staff
was invited to join the committee in only two hospitals,
while a quality improvement officer was invited in one
hospital. Meetings took place on average six times a year.

Presence of a medical microbiologist or pharmacist at
ward meetings

A common measure to influence decision-making on the
prescription of antibiotics in Dutch hospitals is the presence
of a medical microbiologist at clinical ward meetings.
Medical microbiologists attended ward meetings regularly
to discuss clinical patients in 79% of the participating
hospitals.

A microbiologist was always present on ICU rounds

(5 or more times a week) in 67% of the hospitals. In 51%,
a microbiologist attended general internal medicine rounds,
usually once a week, whereas ward rounds on the res-
piratory medicine ward were attended far less frequently
(8%). The haematology department, where complicated

Schouten, et al. Antibiotic control measures in Dutch secondary care hospitals.

JANUARY 2005, VOL. 63, NO. 1




Netherlands

TheJournal of Medicine

Table 6
Composition of local committees

INFECTION PREVENTION COMMITTEE

ANTIBIOTIC COMMITTEE

% (N/N=60) % (N/N=44)

Medical microbiologist 98 (59) 98 (43)
Hospital infection control officer 98 (59) 7 (3)
Senior clinical pharmacist 88 (53) 98 (43)
Internist 72 (43) 73 (32)
Surgeon 78 (47) 48 (21)
Paediatrician 33 (20) 36 (16)
Nurse 30 (18) 2 (1)
Manager 42 (25) 5 (2)
Infectious disease physician 10 (6) 21 (9)
Resident o (o) 5(2)
Quality improvement officer o (0) 2 (1)

infectious disease issues are prominent, was visited
regularly by microbiologists in 31% of the participating
hospitals.

Pharmacists also attended ward rounds, although not as
commonly as medical microbiologists (39%). A member
of staff from these hospital pharmacy departments was
almost always present at ICU meetings, a minimum of
five times a week. However, they seldom attended or were
invited to meetings on general internal medicine wards.
An infectious disease specialist was present in 12 of the
hospitals. Ward meetings were attended routinely in
seven hospitals; ICU meetings were attended every day in
three hospitals and general internal medicine department
meetings were attended in six hospitals.

RESTRICTIVE STRATEGIES

Antibiotic formulary

The most common control measure for antibiotic use was
the publication and dissemination of an antibiotic formu-
lary; 62 of the hospitals (977%) were using a formulary in

daily practice.

Other restrictive strategies

In 55% of the hospitals, the use of certain antibiotics — while
appearing in the formulary — was further restricted: these
antibiotics could generally only be prescribed when
authorised by a medical microbiologist or a pharmacist.
Carbapenems (74%), vancomycin (35%) and third-gen-
eration cefalosporins (36%) were included in most of the
restriction lists. An automatic stop order was used in
only six hospitals: in five of these hospitals, this measure
concerned all antibiotic prescriptions, while in one hospital
it only applied to a list of approximately 20 broad-spectrum
antibiotics.

An antibiotic order form was used in two (3%) of the

hospitals. In one case, a written indication for antibiotic
use was requested on the order form. In the other case
the exact content of the order form (although requested)
was not clarified.

PROJECTS TO IMPROVE ANTIBIOTIC USE

Of the hospitals, 52% had participated in some kind of
project to improve the prescription of antibiotics in the five
years prior to completing our questionnaire. Projects that
encouraged a timely switch from intravenous antibiotics
to oral therapy were most common (table 7).

INFLUENCES OF TEACHING STATUS
AND HOSPITAL SIZE

There were no differences in the presence of local antibiotic
guidelines, formularies, infection prevention committees
and feedback measures for antibiotic prescriptions between
teaching and nonteaching hospitals, or between large
hospitals (>450 beds) and small hospitals (<450 beds)
(tabel 1). As expected, regular (57 vs 15%, p=0.01) and
nonregular educational efforts (67 vs 37%, p=0.025) and
the presence of medical microbiologists (97 vs 65%,
p=0.002) or clinical pharmacists (56 vs 27%, p=0.026) at
ward meetings were more common in teaching hospitals
than in nonteaching hospitals. More of the teaching hos-
pitals had antibiotic committees than the nonteaching
hospitals (83 vs 56%, p=0.018).

DISCUSSION

In this survey, we made an inventory of measures used to
improve the prescription of antibiotics in Dutch hospitals.
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Table 7
Projects to improve antibiotic use (over the past 5 years)

N=58"
Switch project 3
Implementing a new antibiotic formulary, new practice guidelines or protocol 10
Implementing restrictive measures: automatic stop order or restrictive list 7
Implementing surveillance of postoperative wound infections, improving perioperative antibiotic prophylaxis 3
Audit and monitoring the use of aminoglycosides 3
Implementing feedback programmes to clinicians on expensive or broad spectrum antibiotics 2
Implementing direct feedback by medical microbiologist or pharmacist to the clinician on indication, 2
antibiotic choice, dose, dose interval and length of therapy
Implementing a new organisational structure of antibiotic committees or forming an antibiotic committee I
Audit of complications of intravenous of antibiotic use (phlebitis) 1
Others 15

“Total number of questionnaires excluding missing responses.

The most common antibiotic control measure reported
in our survey was the use of an antibiotic formulary or
restricted drug list. This measure was being applied in 97%
of the hospitals. In a study conducted in 1991 on Dutch
hospitals with >500 beds and <500 beds, this percentage
was 53 and 32%, respectively.*" A similar survey performed
in the United Kingdom by the British Society of Anti-
microbial Chemotherapy™ in 1990 reported a utility rate
of 79%. Thus, there has been a substantial increase in the
use of antibiotic formularies in the Netherlands over the
past decade. An antibiotic formulary is a straightforward
method to restrict the use of antibiotics in hospitals. In half
of the hospitals, an even more powerful restriction measure
was put in place: a list of a small number of antibiotics
could only be prescribed with the specific approval of a
medical microbiologist or a pharmacist.

Automatic stop orders and antibiotic order forms are often
applied in the United States,” but these measures are not
popular in the Netherlands, although efforts to implement
the antibiotic order form have been made in a Dutch
University Hospital setting.”

Infection prevention committees and antibiotic committees
are known to be essential to achieve successful local anti-
biotic policies.” Such committees were present and regular
meetings were held in most of the participating hospitals.
In 1976, the Dutch Health Council advised hospitals to
formulate guidelines for the rational use of antibiotics.”
Accordingly, the presence of written antibiotic policies
(local practice guidelines) appeared to be very common in
our respondents’ hospitals (95%). In a survey in United
States hospitals in 1998, 70% reported that they were
using antibiotic guidelines.*

A wide variety of sources were used to compose local
practice guidelines, mostly in consensus. National guide-
lines for infectious diseases seemed to have been underused
in this process, even less than international guidelines.

This is surprising, as reports in the past have suggested
that medical specialists tend to prefer consulting guidelines
from their own national scientific society.”

SWAB guidelines were only used sporadically (15%),
although a recent survey suggested a somewhat higher
utilisation percentage.”” In our questionnaire we did not
ask specifically whether the SWAB guidelines had been
used, but we asked participants to give the name of the
national guidelines that they had referred to. This may
have underestimated the true figures for SWAB guideline
use. Nevertheless we believe there is reason to improve
the implementation of national guidelines in secondary
care hospitals. National guidelines can be expected to
provide more accurate and tailored information than inter-
national guidelines on aspects such as local resistance
patterns, which are regarded as forming an essential part
of guidelines on the prudent use of antibiotics.

To achieve prolonged effect, policies need continuous
updating, feedback and monitoring.”> About 80% of the
hospitals renewed their guidelines at least once every three
years. From an international perspective, this seems to be
a reasonable rate.”

Dissemination and implementation strategies for guide-
lines on a hospital level have mainly concentrated on
producing an ‘antibiotic booklet’” for professionals. Very few
supportive tools were being applied in hospitals to help
implement the guidelines. Thus, the digital revolution era
has apparently not yet fully entered Dutch hospitals: only
13 hospitals were using desk top applications to implement
their guidelines in daily practice. There are some excellent
examples in the literature on how computer applications
can be used to improve the prescription of antibiotics.*

Education for physicians who prescribe antibiotics may
improve their usage, but the effects of most educational
programmes are modest.”> However, education is seen as
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an important prerequisite for the successful implement-
ation of guidelines. This method seems to be underused
in Dutch hospitals, as only 11% of the specialists reported
receiving any form of education on antibiotic use. On the
other hand, specialists may have been actively providing
clinical lectures for nurses and undergraduate staff, which
would obviously require considerable self-study.

The responders to our questionnaire (70% of the hospitals)
were more likely to have a keen interest in control measures
for antibiotic use than the nonresponders. Thus, they
were more likely to be running control systems than
nonparticipants, which might have over-represented the
proportion of hospitals that were using control methods
for antibiotic prescription.

At most of the Dutch secondary care hospitals, antibiotic
formularies and guidelines were present and were being
combined with at least one other control measure. However,
some control measures remained largely unused. We
therefore recommend that hospitals take a closer look at
all the possible control measures and implement existing
measures in daily practice to achieve further improvements
in antibiotic prescription behaviour.
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