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Definition AMS

Appropriate antimicrobial stewardship includes optimal
selection, dose, and duration of treatment as well as control
of antibiotic use...it will prevent or slow the emergence of
resistance among microorganisms

IDSA 1997
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JS1

Definition

AMS refers to the multifaceted approach that healthcare
organizations have adopted to optimize prescribing

Essentially, antimicrobial stewardship advocates the use of
the most suitable antibiotic in the context of the presenting
clinical condition and specific patient

Charani 2010
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Dia 3

JS1 Conceptualises AMS as an approach to optimizing prescribing; how is AMS different from other approaches to optimize prescribing?

Focus on quality of care; does not place any emphasis on the societal problem of resistance in the case of prescribing for an individual patient

Jeroen Schouten; 16-3-2017
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Definition

‘Stewardship’ describes careful or responsible management
of a valued entity entrusted to one’s care. Antimicrobial
agents should be viewed as a shared resource that must be
managed with an eye to preservation of their use for future
generations...

van Schooneveld, 2011

Center for Infectious Diseases
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Dia 4

JS2 presents AMS as a strategy, but then defines it as interventions with a specific purpose and methods; perhaps ‘defined as' would be better
replaced by ‘consists of’

Describes what ‘stewardship’ means (have not identified any other articles that do this)

Jeroen Schouten; 16-3-2017
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Goals of AMS

1. to achieve the best clinical outcomes related to antimicrobial
use

2. to minimize toxicity and other adverse events

3. to limit the selective pressure on bacterial populations that
drives the emergence of antimicrobial-resistant strains

4. reduce excessive costs attributable to suboptimal
antimicrobial use

IDSA 2012

Center for Infectious Diseases
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Dia 5

JS3 so if we want to study interventions related to AMS we need to know what the relevant outcomes are that we strive for
Jeroen Schouten; 2-4-2018
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Goals of AMS

“to provide safe and effective antimicrobial therapy
whilst safeguarding its effectiveness for future
generations”

Aryee, 2014
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Dia 6

JS4 so this would need to be the talisman for our research!
Jeroen Schouten; 2-4-2018
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i o e Multidisciplinary antibiotic stewardship team
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The ‘what’

. Select antibiotics based upon national guidelines and local
susceptibilities
Initiate . Patient specific factors (immunosuppression. indwelling Opt‘lm ization

catheters, allergies)

. Common pathogens for suspected source

. Daily review of clinical signs and symptoms of Utilize
infection

Evaluate . Review of cultures and molecular diagnostics
. Analyze current dosing strategy

pharmacokinetic/

pharmacodynamic
principles to
increase cidality

. Narrow therapy based upon cultures
De-escalate and to minimize adverse events
. Consider shorter durations based

upon clinical status

Campion, J Int Care, 2018
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The ‘what’

Articles I

Current evidence on hospital antimicrobial stewardship @ “»
objectives: a systematic review and meta-analysis

CrossMark

Emelie C Schuts, Marlies E J L Hulscher, Johan W Mouton, Cees M Verduin, James WT Cohen Stuart, Hans W P M Qverdiek, Paul D van der Linden,
Stephanie Natsch, Cees M P M Hertogh, Tom FWWolfs, Jeroen A Schouten, Bart Jan Kullberg, Jan M Prins

Summary
Background Antimicrobial stewardship is advocated to improve the quality of antimicrobial use. We did a systematic  Lancet Infect Dis 2016
review and meta-analysis to assess whether antimicrobial stewardship objectives had any effects in hospitals and long-  published Online

term care facilities on four predefined patients’ outcomes: clinical outcomes, adverse events, costs, and bacterial March2 2016
resistance rates http://dx.doi.org/10.1016/

51473- 16)00065-

Methods We identified 14 stewardship objectives an
in Embase, Ovid MEDLINE, and PubMed. Studies
outcomes in patients in whom the specific antim
findings in patients in whom the objective was or w
risk reductions with relative risks and 95% Cls.

Findings We identified 145 unique studies with
evidence was generally low and heterogeneity be
empirical therapy according to guidelines, de-esc
therapeutic drug monitoring, use of a list of restri
showed significant benefits for one or more of t
associated with a relative risk reduction for mort.

Center for Infectious Diseases
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The ‘what’: Dutch quality indicators

1. Performance of blood cultures prior to starting antibiotics: percentage of patients in who(m) at
least two sets of blood cultures were performed 48 hours before until 24 hours after start of

empirical systemic antibiotic therapy on ICU.

2. Adequate performance of antibiotic concentration levels: percentage of patients in whom a level

was performed timely and at the correct indication

3. Performance of surveillance cultures during SDD and SOD: percentage of patient in whom -during

their ICU stay at least one surveillance culture was performed for the presence of resistant GNB

4/Resistance meeting’: how many times per year does a face-to-face meeting take place between

ICU and Dpt of ID / Microbiology regarding the development of resistance in the ICU

Dongelmans, NICE 2017

Center for Infectious Diseases
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Schouten, Intensive Care Medicine, 2015

restrictive measures
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The ‘how’

The HOW of antibiotic stewardship describes
recommended strategies to ensure that

professionals apply these professional care
interventions in daily practice

These are behavioural change interventions
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JS9

The ‘how’

Restrictive interventions

- prior authorisation for selected (classes of) antibiotics

- restricted formulary
- automated antibiotic stop order

Persuasive (enabling) interventions
- education
- feedback
- reminders
- decision support systems

Center for Infectious Diseases
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Dia 15

JS9 We defined restriction as 'using rules to reduce the opportunity to engage in the target behaviour (or increase the target behaviour by reducing
the opportunity to engage in competing behaviours)'. We defined enablement as 'increasing means/reducing barriers to increase capability or
opportunity’.

Jeroen Schouten; 21-3-2018
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The ‘How’

Cochrane
wlo® Library

Cochrane Database of Systematic Reviews

Interventions to improve antibiotic prescribing practices for

hospital inpatients (Review)

Davey P, Marwick CA, Scott CL, Charani E, McNeil K, Brown E, Gould IM, Ramsay CR, Michie S

Center for Infectious Diseases
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Dia 16

JS6 Now this would be considered the bible of interventions to improve AB prescribing practice

It actually shows that
-any intervention could work in the right circumstance: One size does not fit all
-education most used but least effective needs to be accompanied

-feedback should be accompanied by
Jeroen Schouten; 15-3-2018



Davey et al. 2017 6) CoeREEne

Effective Practice and
Organisation of Care

221 studies/120 interventions
" Persuasive (enabling) interventions
= Restrictive interventions

eBoth enablement and restriction are effective

eEffect size of e.g. dissemination of educational materials
varied between -3.1% and 50,1%

eEnabling interventions enhanced the effect of restrictive
interventions

eEnabling interventions that included feedback are more
effective

Center for Infectious Diseases
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Davey et al. 2017 6) CoeREEne

Effective Practice and
Organisation of Care

Any behavioral stewardship intervention might work to improve

professionals’ antimicrobial use

How then to select -from this menu of effective interventions-
those interventions that might work best in a specific setting

(e.g. hospital or ward)?

Center for Infectious Diseases
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Grol.

BMJ 1997

Model for plning change
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Dia 19

JS7 this is were quality of care research comes in and where we try to apply the principles of the model for planning change or IMPLEMENTATION

stategy That means that in our research we will first try to define what appropriate care is.
Jeroen Schouten; 4-4-2018

JS8 this is actually working towards more evidence in the WHAT of AMS; these are primary studies looking at the effect of interventions (such as

deescalation, early withdrawal etc on relevant goals as described before such as mortality, costs and resistance
Jeroen Schouten; 4-4-2018



Grol.

BMJ 1997

Model for planning change

v N\

2.Analyse current performance of this ‘good quality care’ \
3. Analyse factors influencing the provision (or not) of ‘good quality care’

'
4.Develop a quality improvement strategy based on this diagnosis y

| s
v
Center for Infectious Diseases
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Framework for implementation of AMS

Articles

Current evidence on hospital antimicrobial stewardship
objectives: a systematic review and meta-analysis

Emelie C Schuts, Madies £ LHulsche, Johan W Mouton, Cees M Vesduin, James W T Cohen Stunrt Hans W PM Overdisk, Pou D van der Linden
StephanieNatsch, CeesM PM Hestogh, Tom FW Walfs eoen A Schouten, Bart jan Kullberg, Jan M Prins

@5%®

Summary
Mmﬁmmmﬂmmmmdnmmﬁemﬂmmmua&wgﬂam Lance infect Dis 2016
Teview nﬂn-ml]}mummwh(hﬂlnhmuuhd stewardship objectives had any effects in hospitals and long-  umesnes onane
term care facilities on four pred d patients’ clinical adverse events, costs, and hacterial lﬂ;;mb _—
esistnce ates. e
Methods We identified 14 stewardship objectives and did a separate systematic search for articles relating 10 each 02 Sy yarse g 111/
in Embase, Ovid MEDLINE, :nﬂPuhMed.Snd:uwmm]ndadd‘lhqmprdammnnyn{&e&mpuhﬁnd 5473 09a6p0059-2
outcomes in patients in whom Ih! mukmmuubm]mrﬂshmnhem!mmmﬂmdﬂu Deparment of Internal
findings in patients in whom the was or was not met. We used a random-effects model to calculate relative  Medi, oatsinofintections
risk reductions with relative risks and 95% Cls. Dfmea, Gomitys fn b tion
and Immunity Amsserdim
Findings We identified 145 unique studies with data on mine stewardship objectives. Overall, the quality of g s
evuiem:!m pm:ﬂyluwandhmmnulybewemmdm was mostly mndgnletuh@ For the objectives Meteranss [EC Shutss,
pirical therapy g of therapy. switch from i 1o oral Pkl

i ey iotics. and bedside ¢ the overall evidence g s

showed si; benefits for one or more of the four outcomes. Guideline-adherent empirical therapy was  jorseai scences

ignificant
associated with a relative risk reduction for mortality of 35% (relative risk 0-65. 95% CI 0-54-0-80. p<0-0001)

and for de-escalation of 66% (044, 0-30-0-66, p<0-0001). Evidence of effects was less clear for adj

g therapy
according to renal function, discontinuing therapy based nnlmd(nfl:lmlmlmmlnnlnnl-ug:nlevulmmnf

infection, and having a local antibiotic guide. We found no repons for the

or for long-term care facilities.

Interpretation Our

five ip objectives

Dismases [Frof 3 Kufbesg T,
Bt etcal

find of b ficial eff 11 dship chjectives Cemitse, Mymagen,
Ilueymngm‘l!umrdihpmmlhewgﬁnmmmweﬂsethyﬂmﬁhm:mmhmpmh MedticalMcrobiology and
Infectioes Diseases, Ermsmies

Funding Dutch Working Party on Antibiotic Policy and Netherlands National Institute for Public Health and the ™%
Environment.

Introduction

Although the benefits of antibiotic use are indisputable,
misuse and averse of antibiotics have contributed 1o
antibiatic resistance, which has 2 serious and

RstETIm, Metmenanas
(Frof Wi cuton MDY

Microsiology and infection

generally consist of a range of 1 that can be
selected and adapted to it the infrastructure of any
‘haspital !

[ Ishipp o

Endda, Netherlands
4 Vertun MD): Depastment
of Mecacal 3

growing threat to public health. Patients with i
caused by resisant bacteria generally have an increased
risk of poor dlinical cutcomes and death and use more
health-care resources than patients infected with non-
resistant bacteria of the same species.
Of all antibiotics prescribed in acute-care Imspnals
ZD—W% are either unnecessary or inappropriate.’®
ldwide have been i anti-

should be distinguished. The first relates to recom-
mended care at the patient level ip objec-

AR, Methersands
(W T Caren St

tives), such as treating patients according to the
guidelines or taking cultures of blood and from the site
of infection. The second set relates to recommended
strategies for achieving the stewardship objectives.
such as restrictive (eg, formulary msmmcm} am:l

micrabial stewardship into hospital polnql, with the
goal of improving the quality of antimicrobial use. The
primary goal of antimicrobial ip is to achieve

P ive (eg, education and

improve appropriate antimicrobial use. The e\ndeme

for the second set of interventions has been
ically reviewed.' but the yields of individual

optimum clinical outcomes and ensure cost-effective-
ness of therapy while keeping to 1 mimimum
unintended consequences of antimicrobial use, includ-
ing toxic effects. selection of path

stewardship objectives do not seem to have been
assessed.

Phamacy, wemcal Centre
Haglarden, The Hague,

We did a review and lysi:

the:umnlmleo[mdamaorﬁseeﬁemu{

aml Iile mgemufﬁns!an:& The characteristics of

antimicrobial stewardship objectives on patients” clinical

vary® but

onE Wttpprde s

{eg. mortality and length of stay [LOS] in
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Guideline adherence

De-escalation

IV/PO switch

TDM

List of restricted
antimicrobials

Bedside consult

Mortality

Length of stay

Adverse events

Costs

Bacterial resistance rates

SChUtS, Lancet Inf DIS 2016 Center for Infectious Diseases
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Framework for implementation of AMS

INVITED ARTICLE QUALITY IMPROVEMENT

Trish M. Perl, Saction Editor

Quality Indicators to Measure Appropriate
Antibiotic Use inospitalizedAdults

Caroline M A. van den Bosch,' Suzanne E Geedings.' Stephanie Natsch,” Jan M. Prins' and Marfies E. J. L. Hulscher®

Depertment of insmal Micine, Diison of I Disaasos. Acckeric i Cotor, Unvasity of s, nd Dapatmants.of ‘Ciical
and %50 far Quaity o Healthears, ¥ Wecica] Caer, Njmegen, The Nefierlends

Back i. Ani an effective antibioti dship program is the ability to measure
amm]ma&msscfmhnh(use Tl:wamc{ﬂnsstudymtndmlcpquaﬁtymdnmm{qls]ﬂntmnb:uscdm
measure appropriateness of antibiotic use in the treatment of all bacterial infections in hospitalized adult patients,

Methods. ARA.N.Dmnd.tﬁnddeh;pmmdmmmedmdmdupamcf(]l;hcmnlqhmmmd
from the literature. In 2 questionnaire mailings withan in-between face-to-face meeting, an
multidisciplinary expert panel of 17 experts appraised and prioritized these potential Qls.

Results. The literature search resulted in a list of 24 potential Qls. Nine Qs describing recommended care at
Pﬂtntlndwcusckcm&[l]tahzblmdculmm.fzjtahcukmuﬁmm:pmdﬂmdin&dm (3) presaribe

therapy ding to local guiddine, (4) change empiricl to pathogen-directed therpy, (5]
adlpt antibiotic dosage tnm\alﬁmcm{ﬁlmthfmmwmmmusl (7) document antibiotic plan, (8) per-
form therapeutic drug monitoring, and (%) discontinue antibiotic therapy if infection is not confirmed. Two Qs
describing mcommended care at the hospital level were also selected: (1) a local antibiotic guideline should be pre-
mm[ﬂ}mw;m&hmﬁuﬂdmmtu&&mmdmmmsmdem

Conclusions. The selected Qls can be used in antibiotic for which aspects of
antibiotic use there is room for improvement. At this moment we are testing the clinimetric properties of these Qls in
1800 hospitalized patients, in 22 Dutch hospitals.

Keywords.  quality indicator; quality imp ; antibiatic pprop antibiotic use; antibiotic
stewardship.
The Wodd Health Org; signaled the 5 of antibiotic use, including the -gence of

can de-

of antibiotic redstance, along with the ¢eady decline in  [2]. Li hows that st

the discovery of new antibiotics, as a major health threat
far the coming decade. To help control antibiotic resis-
tance, hetter use of current agents is warranted and a de-
rease in inappopriate use of antibiotics is necessary [1].

crease incorrect antibiotic use sm-l mdum healthcare
costs without negatively influencing the quality of care
provided [2]. An important requirement for an effective
stewardship program to set priorities and focus im-

is an active inter P is the ability to measure the appropriateness
effort by mu]nd.mcrphm.ry teams 1o upun:nmt dinical  of hospital antibiotic use.
CGiuideli the of infections describe,

outcome while

by definition, appn:yrmc antibiotic use [3]. Adherence
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Mesicine. Division of bectious Demsses. Acwdemic Meficsl Cenver. University
d Amterdm. Reom B2, Mebergdeed 8, 105 A7 Amstrchm, The Negher-
et (e mertierbo: e ).
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to such guidel clinical outcome, s cormelat-
edwd:nluwumofdmbmufmmbm
tibiotics, and lowers costs [4-8]. Available guidelines and
international literature can be used to systematically de-
velop precise parameters, so-called quality indicators
(i), to measure the appropristeness of antibiotic use
[9-11]. The European Surveillance of Antimicrobial
Consumption devdoped Qls to measure appropriate
outpatient antibiotic use in Europe [12]. However, at

QUALITY IMPROVEMENT o CID 2015560 (15 Jamuary) » 251
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Framework for implementation of AMS

Table 1. Quality Indicators for Antimicrobial Stewardship ithe Emergency Department

STEWARDSHIP PREREQUISITES

1

An antibiotic stewardship program that comprises measuring and improving antibiotic use
should also cover the ED (QI 1)

2.

A local antibiotic guideline should be present in the ED of the healthcare facility (Q 2)
- Thelocal guideline should correspond to the national guideline but should be
adapted based on local resistance patterns (Ql 3)

Essential antibiotics as defined by local antibiotic guidelines should be stocked in the ED
(Q14)

4

Antibiotics in stock in the ED should not be beyond the expiration date (Ql 5)

5.

Antibiotics should be adequately conserved and handled in the ED (QJ 6)

6. Diagnostic microbiological tests relevant for the site of infection should be collected in the

ED preferably before antibiotic administration (Ql 7)

EMPIRICAL TREATMENT

7

Antibiotics should be prescribed in the ED according to local antibiotic guidelines or
according to national guidelines when no local guidelines are available (Ql 8)

- Dosing and dosing interval of antibiotics should be prescribed in the ED according
to guidelines (Q19)

- The route of administration of antibiotics given in the ED should be compliant with
guidelines (Ql 10)

- Timeliness of administration of antibiotic therapy and prophylaxis in the ED should
be compliant with guidelines (Ql 11)

When prescribing antibiotics in the ED, the following should be taken into account:

- Relevant* results of previous cultures and susceptibilities (Ql 12) *as defined by
the local or national guidelines

- Previous antibiotic use (Ql 13)

- Allergy status (QI 14)

- Contraindications (Ql 15)

Antibiotics prescribed by an ED provider for an admitted patient should be initiated while
the patient is in the ED (Ql 16):

- In patients with sepsis or septic shock, administration of antibiotics should be
initiated promptly in the ED aiming to reduce that time to as short a duration as
feasible (Ql 17)

Schoffelen, CMI accepted for publication




Framework for implementation of AMS

Different dimensions

Metric

Quantity of antibiotic use indicators
Quality of antibiotic use indicators
Proxy indicators

Level of analysis
National level
Hospital level
Ward level

Timing
Day-to-day tracking
Ql projects / Audits

Selection is dependent on particular
setting and goals of an ASP

Center for Infectious Diseases
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Framework for implementation of AMS
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et al BMC Infections Dissases (2013) 13305
DO 101186/512879-015-1257-5 BMC

Infactious Diseases

RESEARCH ARTICLE Open Access

@MM}&

Appropriate antibiotic use for patients
with complicated urinary tract infections
in 38 Dutch Hospital Departments: a
retrospective study of variation and
determinants

V. Spoorenberg”, 5. E Geerlings’, R B. Geskus®, T. M. de Refjke®, 1. M. Prins’ and M. E. . L Hulscher®*

Abstract
Background: Appropriate antibiotic us in patients wn‘h complicated urinary tract infections can be measured by a
valid set of nine quality indi {Qls) We evaluated the e of these Qk in a national zetting and

|nmngahed which determinants influenced appupnaw antibiatic use. For the Ianer we das'tmg.ushed patient,

departmen hcspltal ctenstl i amzzucmd in nons EL roving the quality
of it J Use'indicators
&

Methods: A retrospective, tional muhr.entle study included 1964 panems {58 % male s=x) with a

| Medicine and Urclogy departments of 19 Dutch university and
m%gﬁ* extracted from medical charts Q1 peformance sores
were caloulal rtment and hospital characteristics were collected wing
quanumalaﬁﬂedm by an inemal rrEdiunephyscm and an urdlogist Regression analyss was performed to identify
i of QI perf: = Clustering at o and hospital level was taken into account through indusion
of random efects in a mukidevel modsl
Results: Miedian QI performance of depatments varied between 31 % {Treat urinary tractinfection in men according to
local guideline) and 77 % (Perform urine culture’). The patient characteristics nondfebrile urinary tract infection, emalke
s and presence of a urinay @theter were negatively awndated with performance on many Qi The peence of an
infectious dissses physician and an antibictic fomulary were postively asociated with “Prescribe empitcal therapy
according to guidefine’ Mo other department o hospital chamcteristics, induding stewardship slements, were
consigently amociated with bater Q pedformance.
Conclusions: & large interd nariation was d in the appropr: of antibiotic use. In particular
cerain patient charadteristics {more than department or hospital chamdteristics) influenced the quality of antibiotic use.
Same, but not all antibictic gewardship slements did tanslate into better QI performance.
Keywords: Antibiatic use Urinary tract infection, Quality indicator, Guideline adh Antibiatic ohi
Desterminants

e
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Berrevoets et al. BMC Infectious Diseases (2017) 17:565

DOl 10.1186/512879-017-2673-5 BMC Infectious Diseases

RESEARCH ARTICLE Open Access

Monitoring, documenting and reporting ®erer
the quality of antibiotic use in the

Netherlands: a pilot study to establish a

national antimicrobial stewardship registry

Marvin AH Berrevoets'” @, Jaap ten Oever'”, Tom Sprong?, Reinier M van Hest®, Ingeborg Groothuis®,
Inger van Heijl®, Jeroen A Schouten®, Marlies £ Hulscher® and Bart-Jan Kullberg'”

Abstract
Background: The ricrobial stewardship

registry. This regist Q I 1 f 1 d 1 rlands and the
stewardship activit u a Ity O U Se I n I cato rs biotic use are monitored
by antimicrobial st . rdship registry. In this
pilot study we aim N at IoNna I I evel ioned registry.
Methods: We perf . . - . essed which of the 14
validated stewardship objectives (11 process of care recommendations and 3 structure of care recommendations)
the A-teams monitored and documented in individual patients. They provided, where possible, data to compute
quality indicator (Ql) performance scores in line with recently developed Qls to measure appropriate antibiotic use
in hospitalized adults for the period of January 2015 through December 2015

Results: All hospitals had a local antibiotic guideline describing recommended antimicrobial use. All A-teams
monitored the performance of bedside consultations in Staphylococcus aureus bacteremia and the prescription of
restricted antimicrobials. Documentation and reporting were the best for the use of restricted antimicrobials: 80% of
the A-teams could report data. Lack of time and the absence of an electronic medical record system enabling
documentation during the daily work flow were the main barriers hindering documentation and reporting.

Conclusions: Five out of 11 stewardship objectives were actively monitored by A-teams. Without extra effort, 4 A-teams
could report on the quality of use of restricted antibiotics. Therefore, this aspect of antibictic use should be the starting
paint of the national antimicrobial stewardship registry. Our registry is expected to become a powerful tool to evaluate
progress and impact of antimicrobial stewardship programs in hospitals.

Keywords: Antibiotic stewardship, Quality indicator, Benchmarking, Antimicrobial stewardship team, Antimicrobial
stewardship program, Quality of care

Center for Infectious Diseases
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Appropriateness
B Undetermined
B rappropriate
B Appropriate

Percentage of prescriptions

Hospital A B C D A B C D A B C D

Glycopeptides Carbapenems  Fluocroquinolones

Fig. 1 Appropriateness of antibiotic prescriptions. Number in the bars represents the numbers of prescriptions reviewed per category. In hospital
D" pre-authorisation for the use of glycopeptides resulted in an appropriateness of 100%
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Proxy indicators to estimate the appropriateness of medications
prescribed by paediatricians in infectious diseases: a cross-sectional
observational study based on reimbursement data

N. Thilly', 0. Pereira’, J. Sch “, ME. J. L. Hulscher® and C. Pulcini**

T Université de Lomaine, APEMAC, Nancy, France; Université de Lomaine, CHRU- -Nancy, Dép:rmnmlmhtnobge, Pramotion,
Investigation, Nancy, France; *Direction Régonale du Service Médicdl Grand Est, Nancy, France; mdhoud Unvers&yﬂedml Centre,
Radboud Institute for Health Sciences, Department of Intensive Care Medicine, Nij , The a3
Medical Centre, Radboud Institute for Hedlth Sciences, Scmtﬁ:CerlerfaMhyd’ it} (1Q healthcare), Nij
The Netherlands; “Université de Lorraine, CHRU-Nancy, Infectious Diseases Department, Nancy, France

he g author. E F Sni@univ-lomaine fr
4 May2020; 8 2020
Back d: We previowsly develaped proxy indicators (P1s) that can be used to estimate the appropriateness

armui:nh:nsumd anfedms dsms(npahnﬂomnﬁmt:s) in primary care, based on routine reimburse-
ment data that donat include clinicdl indications.

Objectives: To: (i) select the Pls that are relevant for children and estimate aurrent appropriateness of medico-
tions used for infectious diseases by French puglinlrmns and its variability while using these Pls; (i) assess the
:immu:pmmnnsoﬂhes.e?kumguh@e regior ment and (ii)) pa

scores foreach PL b iciansand GPs in the it i loti

Methods: For dl individuals living in north-eastemn France, a cross-sectional cbservational study was performed
andysing Nationa Health Insurance data (available at prescriber and patient levels) regarding antibiotics pre-
scribed by their id in 2017. We performance scores of the Pls, and we tested their clini-
metric properties, .e. measurability, applicability and room for improvement.

Results: We induded 116 poediatricians who prescribed o total of 44 146 antibiotic treatments in 2017. For dil
four selected Pls (seasond variation of totol ontibiotic use, urrmxlwmnﬂm antibiotics ratio, co-
prescription of anti-inflammatory drugs and antibiotics), we found large icians
Regmrlng clinimetric prcpems all Pl were measurable and applicable, and showed high mpravemenl
potential. Performance scores did not differ between these 116 paediatricions and 3087 GPs.

Conclusions: This set of four proxy indicators might be used to estimate appropriateness of prescribing in
children inan automated way within antiblotic stewardship programmes.

Introduction use relying upon o multifaceted strategy that indudes audit and
Antimi iol resistance, in ¥ . sugb lavhd\,ognusﬂmet:umemd
bdmma.rommmsmu: health ksue, two main strategies Arecent review i that could
muslbe nfeclm L M“mnvdosweﬂm beused the appropri of antibiotics prescribed in
! Metriss or indk ient setting,” H ol these quality indcators need
reﬂ.e:tng the q:pqmdelss of ontibiotic presaiptions are dilaonlhednmdndmlmlobecnhjnhd. Since data on clinic-
needed, initidly 10 assess whether cumrent antibiotic use is appro-  al i X rorely in i medicd records o in
priate or whether improvement is necessary, and then, nfthsos- routine rei * quality i usuolly rely
sessment shows targets for impr 1o optimize on manual collection of data, which is time-consuming. finding o

© The Author(s) 2020. Rublished by Oxf y defdMthﬁthMdh‘mmany
rhssmowxcssm-daﬂrhwmdumumsalmcr:dmcm 2 n-(c idl Licerse (h
mons.orgllicenses/by nc's V), which permits nor jal re-use, mdmpmd-.tlnn in any medium, prm@d the original
wark is properly cited. For commerdal re-use, please contoct pundsmmsm-n‘n;u:an
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Indicators to estimate paediatric antibiotic appropriateness

Table 1. List of PIs to estimate the appropriateness of medications prescribed for infectious diseases by paediatricians

Target Target
PI Numerator description Denominator description Unit value patients
PI1: Seasonal variation  [number of prescriptions of antibiotics (J01) during the cold-weather percentage of <20% all patients
of total antibiotic season (January-March and October-December)/number of prescriptions
use (%) prescriptions of antibiotics (JO1) during the hot-weather season per year
(April-September) — 1] x 100
PI2: Amoxicillin/second-  number of prescriptions of amoxicil- ~ number of prescriptions of number of pre- >1 all patients
line antibiotics (ratio) lin (JO1CAQ4) amoxicillin/clavulanic acid scriptions per
(JO1CRO2) + quinolones (JO1M) year
+ cephalosporins (JO1D) +
MLSK (JO1F)
PI 3: Co-prescription number of antibiotic(s) (JO1) + total number of antibiotic percentage of <5% all patients
antibiotic + systemic systemic NSAID(s) (MO1A) prescriptions prescriptions
NSAIDs (%) co-prescribed on the same day per year
PI 4: Co-prescription number of antibiotic(s) (JO1) + sys- total number of antibiotic percentage of <5% al patients

antibiotic + systemic
corticosteroids (%)

temic corticosteroid(s) (HO2AB)
co-prescribed on the same day

prescriptions

prescriptions
per year

MLSK, macrolides, lincosamides, streptogramins and ketolides; NSAIDs, non-steroidal anti-inflammatory drugs.

Center for Infectious Diseases
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Framework for implementation of AMS

Table 2. Results for the four proxy indicators, calculated at paediatrician level

Percentage of paediatricians
PI Target value Median (IQR) who reached the target (performance)
PI 1: Seasonal variation of total antibiotic use (%) <20% 88.7(59.2-126.7) 6.9
PI 2: Amoxicillin/second-line antibiotics (ratio) >1 19(1.0-3.2) 741
PI 3: Co-prescription antibiotic + NSAIDs (%) <5% 9.1(4.3-16.6) 259
PI 4: Co-prescription antibiotic + corticosteroids (%) <5% 9.4 (4.1-19.2) 29.3

NSAIDs, non-steroidal anti-inflammatory drugs.

Center for Infectious Diseases
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Three pillars of tracking data

Proxy
indicators
Quantity of use
Quality of use
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Integration of data
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A achematic overview of the set-up of this day to day practice of monmtonng and advice is provided n figure 4.

Day to day monitoring
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« Recomed set of Infections » Poaitive biood cultures’S. awsus » Lewsl assessment aminoglco-
= & hoc I'Eq.l‘.'ﬂ'lﬂ]-l'l:i:l'ﬂ-l.lﬂﬂﬂ:ﬂ taicteremia = = H'.El'l:il:l'l'ﬂ'["l. BEn0ies
from treating physician » Poaitive Gram preparations/oul- » sa rediricted anthiotics
tures sterlie punciune fukds « Dnaages deyviating from jommlarny
= Poaithve rapid test = Longer han 720 Intravenous reat-
= HAMIC In patient materials miedTt oF treatment term kanger than
7 days.
« Spaciic combinations of agents
» Alamgles

Fervicnar patiamt
data,
Cukure results,

KL andior disgrcests by
specialst

durtoratic Imtervention
For enampie:

= Alart In EPR for allergies

= Reamarks Tor cuttune results




[ ]

Day-to-day tracking
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Day-to-day tracking
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DEVELOPING RESEARCH AND PRACTI

Barriers to optimal antibiotic use for community-acquired
pneumonia at hospitals: a qualitative study

Jeroen A Schouten, Marlilasl‘] L Hulscher, Stephanie Natsch, Bart-Jan Kullberg, Jos W M van der

Maer Richard PTM

G«d&:‘rhﬂ- Care 2007,16:143-149. dai: 10.1 lwar_msm Ty

Bock 4 Phsicion odh 91 bt of axiclobines for o | <
::hﬁﬁi\chnwepimlhhﬂlr kg of foctoes inh ing optimal p B is needed to
Methods: The authors used semistruchured interviews with care providers in three Dutch medium-sized
hospitals to qualisativel ;lud,-ud d barriers 1o antibiofic use in patients with CAP.
“wdamad of empirical antiictic therapy that adheres o the

about the i
E::aﬁm,mnlyo&mmlmhm of anlibiofics, mmnhmwnmmnm

Mﬁng and wamdmng lmopy and
foced into

and WCM ﬁnaﬂmbul:kduulidh

|Cal
Mﬁd‘!m |mmmmpuhfmadmﬂ|m&nband ;peudushnpthmdowmdmud
i o dircal gh pon i J

elicited o diferent

ke Bndmuddum dati

z:dbomu Regasding e choice of guideline-adherent empirical therapy, treating physicons soid thet

pﬂm’ixhgmmmambo&w Regarding the

outon’ affdations medicine, mﬁmedcul biclogi
mus:lndm,mc-w-ﬁr worried oboul pafient oukcome when
m“mw fimeliness of antibiotic admin

Mabcol Contve, PO Box | example, delayed

barriers
results, mhhwﬁnnaﬁmc&,

such a3 i-ﬂummdmmudludualhf
available, lock of fime) were reported. Mot

9101, Mijmegen, The oy olter
Natherlonds; % “never change a winning leam'’_

ially life-threatening disease that ks associated with
morbidity, mortality and use of  healihcare
resources. Recognition of the consequences of CAP and
unexplained variation in quality of care has resulied in the
development of clinical practice guldelines In various coun-
tries."* Several papers have reported underperformance with
respect (o key recommenddations of these guidelines and have
shown that poor ph,-wmn adberenoe may e associaved with

Cummnuy-muwd pocumonia (CAF) b a copsnon,

ilable was thought o be due to the physicians’ asitude of

&ulmﬂn:ﬁunm:upv{:aﬁcﬁﬂmﬁdnhmhmﬁwﬂmﬂmkﬁwo‘

meets its own barriers, Inferventions ko improve

odherence should be ioilored to hese foctors.

We used ln-depth interviews and small group sessions 1o
aqualitatively study the whole spectrum of patient, care-
provider, systam and guideline barriers that impede jusdicious
antibiotic treatment for CAP. W disowssed six key recommen-
dations from guidelines on antibiotic treatment fos CAP and
used a valklated framework 1o standardise the reporting of
barriers,'” = This mesdel suggests that physicians fail to adbere
o guidelines in the presence of an internal barrier that has a
ognitive [awareness or knowledge) or affective (attinde or
or in the presence of an external

poorer patient outcome.” However, i of such
guidelines has not consistently resulied in improved antibicotic
e in CARS ™

The limited abiliy of strategles 10 change physidan
preseribing behaviour may be due 10 a lack of undersuanding
about  specific factors Impeding and  facilitating  optimal
performance in CAP. Sudics have shown that implementation
strategies are more likely 10 be effective il they Tocus directly on
problems in Gare provision and Gaciors that influcnce change.
Surveys of intemists’ attinedes toward dinkal guidelines in
general report barriers such as a lack of familiarity with or
oonfidence i the guideline, Internists said they were worried
about effects of guidelines on their clinial autonomy, on
healthcare costs and on satisfaction with  daily  clinical
practice. " For CAF guidelines, a questionnaire has clarified
that physicians' bow awarencss may account fof poof cotm-
pliance. In another study, professionals reported that a lange
variety of barriers inhibited successful implamentation of a
critical-care pathway for CAP" ™ These stuidies all focussed
mainly on professional knowledge and atitudes.

bamrier (patdent. guideline and environmental factors) that
restricts the professionals” ability,

Data obiained with these qualitative wechniques will help us
w0 better understand which barriers we should overcome and
will enable us 10 generate hypotheses for potentlally effective
strategics 1o improve physician adherenoe.

METHODS
Study design
We ducied  semistructured 1o und d the
bariers (o optimal performance with mspect 10 six key
recommendations of antiblotic reatment for CAP (able 1).

Parlicipants

We selocted care providers with all evels of experience from
various professional backgrounds and hospital settings | purpo-
shve sampling” ). To do so, we asked medical direcioes of thiee
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Figure. Barriers to Physician Adherence to Practice Guidelines in Relation to Behavior Change
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Flottorp et al. Implementation Science 2013:
57 barriers within 7 domains

* Guideline factors

* Individual health professional factors
e Patient factors

e Professional interactions

* |ncentives and resources

e Capacity for organisational change

e Social, political and legal factors

ectious Diseases
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Mixed methods qualitative approach

Recommendation

Internal barriers

Enowledge

Internal barriers
Attitude

External barriers

Prescribing an
empirical
antibictic regimen
adherent to the
guidelines

Lack of familiarity (E /3]
“I do net know what the exact
content of the guideline is ”

Lack of insight in one’s own
behaviour (R/5)

“I realize now that I actually
never follow our hospital
guideline recommendations.”

Lack of ontcome expectancy (F. /M)

"1 think we are afraid of missing things, afraid
PO TS TTCIE VoIt OOT 0wl Do tee oy
prescribing narrow-spectium therapy even
when the guidelines recommend it”

Lack of agreement with the guideline
-Interpretation of evidence (R /5)

“...recent studies show that entercbacteriaceas
should be covered by aspiration prnisumonia. ..
so penicillin is just not enough "
-Applicability to patient (R/5)

“I will deliberately deviate from this guideline
for a patient with co-meorbidities or one who is
severaly ill on admission.”

-Lack of confidence in guideline developer (3)
“Iicrobiologists (who drew up the antibiotic
guidelines) have a fundamentally different
view than clinicians...”

Inertia of current practice, lack of motivation (5)
“I have been treating patients with this non-
guideline-adherent antibiotic since medical
school and it is always successful. "

Guideline factors (B/S)
“The antibictic bocklet is unclear,
confusing, poorly precented.”

Social context

-Social pressure (B/5)

“Evervone feels safe with cefuroxime
[Broad-spectrum betalactam
antibiotic). _.colleagues will not quickly
criticize you for this choice.”

“Intermists and pulmonclogists make
different antibiotic choices.”

Crganizational context (5)

“You know, you don't cee the patient
yvourself at night; it is often difficult to
assess from vour bed whether a patient
needs broad-spectrum antibiotic therapy...”

Timely initiation
of antibictic
therapy

Lack of awareness or insight
(5/M)

“T assume that antibiotics are
always administered
immediately, butI am not
sure.”

“Dectors and nurses do not
realize how important Hmely
administration of antibiotics is
for cutcome.”

Lack of agreement with guideline
-Applicability to patient (R/5)

“This rule only applies to a patient with CAP
who is severely il.*

Lack of control of circumstances (E)

“Once a patient is admitted to the ward, T am
afraid [ cannet control the schedule, I cannot
guarantee timely administration.”

R resident S specialist M microbiologist N nurse

Guideline factors
-Fresence of confliching guidelines (M /5/TV)

“Turses take recommendations of getting

blood and sputum cultures before first
administration of antibiotics very literally,
which may canse several hours of delay.”

-radeline characteristics (RS N/

“There iz no clear recommendation on this

subject in our guidelines.”

Center for Infectious Diseases
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Timely initiation of antibiotic therapy (within 4 hours) Odds Ratio (95% CI) P
Low oxygen saturation on admission 1.11 (1.04-1.19)° 0.004
Chronic Obstructive Pulmonary Disease (COPD) 0.51 (0.27-0.96) 0.026
Initiation of antibiotic therapy at the Emergency Department 3.9 (1.96-8.73) 0.001
Explained variance (%) 313

Empirical antibiotics according to national guidelines Odds Ratio (95% CI) P
Pleural effusion present on admission 0.27 (0.12-0.65) 0.004
Chronic Obstructive Pulmonary Disease (COPD) 2,40 (1.40-4.08) 0.002
Recent antibiotic therapy in cutpatient setting (< 30 days) 0.46 (0.26-0.80) 0.007
Presence of an antibiotic committee 0.27 (0.08-0.90) 0.034
Explained variance (%0) 14.4

Adapting dose of antibiotic to renal function Odds Ratio (95% CI) P
Age (patient) 0.55 (0.39-0.68)° <0.0001
Heart failure 0.52 (0.28-0.96) 0.038
Admission to a respiratory care ward 5.13 (2.56-10.23) <0.0001
Presence of an antibiotic committee 8.82 (1.03-75.58) 0.048
Explained variance (%) 374

Switching from iv to oral therapy Odds Ratio (95% CI) P
Clinical experience of treating physician (no. of years) 0.95 (0.92-0.99) 0.042
Explained variance (%) 341

Streamlining therapy Odds Ratio (95% CI) P
Presence of a clinical pharmacist at ward meetings 0.24 (0.08-0.72) 0.012
Teaching Hospital 4.14 (1.44-11.90) 0.010
Explained variance (%0) 27.9

Taking 2 blood samples for culture Odds Ratio (95% CI) P
Temperature on admission (> 37.5°C or < 36.0°C) 7.75 (4.53-13.23) <0.0001
Low sodium concentration on admission 1.10 (1.03-1.16)¢ 0.003
Treating physician other than pulmonologist 2.82 (1.30-6.13) 0.009
Explained variance (%) 27.6

Obtaining sputum samples for Gram stain & culture Odds Ratio (95% CI) P
Male sex (patient) 2,15 (1.29-3.56) 003
Chronic Obstructive Pulmonary Disease (COPD) 1.95 (1.16-3.26) 012
Recent antibiotic therapy in outpatient setting (< 30 days) 2,16 (1.28-3.64) 004
Admission to a respiratory care ward 2.35 (1.15-4.59) 017
Explained variance (%0) 13.9
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RESEARCH Open Access

How to develop a program to increase influenza
vaccine uptake among workers in health care
settings?

Ingrid Looijmans-van den Akker', Marlies £ Hulscher’, Theo IM Verheij', Josien Riphagen-Dalhuisen®,
Johan IM van Delden' and Eelko Hak™

Abstract

Badkground: Apart from direct protection and reduced productivity loss during epidemics, the main reason 1o
immunize healthcare workers (HOWs) against influenza is 1o provide indirect protection of frail patients through
reduced transmission in healthcare settings. Becawse the vacdne uptake among HOWs rermains far balow the
health objectives, systematic programs are needed to take full advantage of such vacdnation. In an earier report,
we showed a mean %% incease of vaccine uptake among HOWs in nursing homes that implernented a systermatic
program comparted with control homes, with higher rates in those homes that implemented more program
elements. Here, we report in detail the process of the devel of the imph program to enable
resgarchers and practitioners o develop intervention programs Gilored to their setting.

Methods We appilied the intenvention mapping (IM} method to develop a theory- and evidence-baxed
intervention program to change vaccination behaviour among HOWs in nursing homes.

Results: After 2 t needs we were able to specify prosimal program objectives and
selected methods and strategies for inducing behavioura change. By consenaus, we decided on planning of three
main program components, ie, an outreach visit to all nursing homes, plenary information meetings, and the
appointment of a program coordinator — preferably a physician — in each home. Finally, we planned program
adoption, implementation, and evaluation.

Conclusion: The IM methodology resulted in a systematic, comprehensive, and transparent procedure of program
development. A potentially effective intervention program to change influenza vaccination behaviour among HOWs
was developed, and its impact was assessed in a dustered randomised controlled trial

Introduction
Following 2004 guidelines by the World Health Organi-

found in long-term care facilities in which part of the
HCWs were vaccinated versus contral homes. One of

zation, the Dutch association of nursing home physi-
cians {Verenso) has been recommending influenza
vaccination of healthcare workers (HOWSs) [1]. In nur-
sing homes, higher uptake of influenza vaccines has
been associated with reduced morbidity and mortality
among their frail patient population [2]. In a recent
Cochrane review, an overall reduction in all-cause mor-
tality of 32% (95% confidence interval 16 to 45%) was

* Comepordence: erakgeug i
Frinersiay af Diegan:

the studies from that review [3] revealed that in the
control homes in a sample of 30 deaths 20% was caused
by influenza. In the intervention homes none of the
sampled deaths had evidence of influenza infection,
which corresponds with a 100% reduction in deaths
caused by influenza. In addition, Thomas et al. obtained
an estimate of 29% reduction (95% confidence interval
between 10 and 45%) in influenza-like illness in inter-
vention homes as compared with control homes. It has
been well 4 that during infl epidemics,

of Prasmmacy,
and Prasmamemnamy, A Dewsnglam 1, 9712 AV, Goningen, The
Mefistnds
Ful It of autor infrmaton & salde 2t fieend of the aide

the etiological fraction of culture or PCR-confirmed
influenza virus in elderly patients is high — between 55%

© 2081 Loojmans-san den Akker et al lceroee ScMed Cortral Lad. This & an Open Access arscie diombused under the teme of e
. P,

( BioMed Cental oird b

o I ary medum, provided the onginal work (5 popery died.
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Addressing the determinants systematically

TYPES OF CHANGE STRATEGIES

Basic methods at individual level
Methods to increase knowledge
Methods to change awareness & risk perception

Methods to change habits, automatic and impulsive behaviors

Methods to change attitudes, beliefs, outcome expectations
Methods to change social influence

Methods to skills, capability, self-efficacy and overcoming barriers

Methods to reduce public stigma

Methods to change environmental conditions
Methods to change social norms

Methods to change social support and social networks

Methods to change organizations

Methods to change communities

Methods to change policy

Center for Infectious Diseases

A taxonomy of behaviour change methods, Health Psychol®gipReview 2015



Addressing the determinants systematically:
EPOC taxonomy

Cochrane Libr: o Admin

Eﬁecﬁ\_/e Rmceand Better health.
OrganisationofCare

g Trusted evidence.
é COChrane Informed decisions. Search... Q

News About us Our evidence Resources Getinvolved Satellites
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DUMAS
study

Problem

Hospital department with relatively low antimicrobial appropriateness .

and/or high rate of antimicrobial consumption

!

Cause
Root cause analysis of the problem, based on interviews of nurses and

physicians and appropriateness measurements

!

Start-up
(equal for each department)
Presentation of root cause analysis to department members
Appointment of antibiotic ambassador(s)
Choice of interventions by department

Implementation
(different interventions for each department)
Development and implementation of 21 chosen intervention
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Figure 2. Summary of the Root Cause Analyses and Interventions Chosen by the Departments
to Improve Their Prescribing

Identified DUMAS toolbox: interventions chosen by departments
(No. of 7 departments at which each cause was identified) (No. of 7 departments at which the intervention was chosen)
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Culture support the guideline
2 Prudent antimicrobial prescribing and resistance
development unimportant
2 Reject uninvited interference
Organization
Organization 1 Physicians must double-check drug dosing
4 Microbiologists or infectious diseases specialists 1 Infectious diseases specialists promise to set
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‘ on ward round
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MAJOR ARTICLE

Tailored Interventions to Improve Antibiotic Use
for Lower Respiratory Tract Infections in Hospitals:
A Cluster-Randomized, Controlled Trial

Jaroen A. Schouten,'** Marlies E J. L Hulscher' Janine Trap-Liefers,’ Reinier P. Akkermans,' Bart-Jan Kullbarg.™
Richard P. T M. Grol." and Jos W. M. van der Meer

*Centra for Ouefity of Care Research and “Depertment of Genesal Intermsl Medicine, Fiadboud Usiversity Nignegen Medical Centre,

and “Nijmegen Unnersity Centra for infectious Disaszes, Nijmegen, The Netherlands

(See the editorial commentary by File and Gross on pages 9424}

Background. Limited data exist on the most effective approach to increase the quality of antibiotic use for
lower respiratory tract infections at hospitals.

Methods. One thonsand nine hundred six patients with ia or an
ul'r_hmmc d:s!.ruc\:lw pulmonary disease (acute exacerbation nfdnmm: bmnd:uln) were mn:lnied m a cluster-

lled trial at 6 medium-to-large Dutch hospitals. A multif:
s(rmgylhllwnsmﬂnmdmbasdmepﬂfnmumd mnsldemdlheharnelimdﬂurgnmmused.
Principal outcome were (1) guideline-adherent (2} ad of dose and dose
interval of antibiotics according to renal fanction, (3) switches in Lbempy 4} mumllmngu{ﬂuﬂpy. and {5]
Gram staining and cultare of sputum samples. process were
preumonia (eg., timely administration of antibiotics) or acute exacerbation of chronic bronchitis (e, not pre-
scribing macrolides).

Results.  The rate of g adherent antit d from 50.3% to 64.3% in the inter-
vention hospitals (odds ﬁlm ]DR] 263 Bﬂbc\!nﬁdenﬂ mm:lICI] 157-4.4%; P = .0008 ). The rate of adaptation
of antibiotic dose a to renal function increased from 79.4% to 95.1% in the intervention hospitals (OR,
7.32; 95% CI, 2.09-25.7; P = .02). The switch from intravenous to oral improved more in the control
hospitals (from 53.3% to 71.5%) than in ﬂ:z intervention hospitals (from 74% to 83.6%). The change from broad-
spectrum empirical therapy to therapy improved by 5.7% in the intervention hospitals (P =
not significant). Fewer sputum samples were obtained from both the intervention group (rate of sputum samples
obtained decreased from 35.8% to 53.1%) and the control group (rate of sputum samples obtained decreased
from 49.6% to 42.7%). Timely administration of antibiotics for community-acquired pneumonia increased sig-
nificantly in the intervention group (from 55.2% to 62.9%; OR, 2.4% 95% CI, 1.11-5.57; P = .026).

Conclusions. With regard to some important aspects, tailoring interventions to change antibiotic use improved
the quality of for patients ired with lower ¥ tract infection.

Improvement of the quality of antibiotic use for hos-
pitalized patients with lower respiratory tract infection
{LRTI}—for example, by means of the timely admin-
istration of antibiotics and ensuring the appropri

selection of the initial antibiotic regimen—is related 1o
better patient outcomes [1, 2]. Inappropriate use of
antibiotics contributes to the emergence and spread of

Tieceved § Al 700 acemed 75 November 2006 siectmnically pubilshet

0 fatmary 7007,

Fints o [t Jeroen A Sehouten, Cenirs for usihy of Cam
Fesarch [KWAZD 117}, fladboud Uniersity Medical Centre, PO, Box 2101,
Nijmegen, The Nelfirants () Schoulsndlalg o)

Cllnicl Diseases 20074487141
@ 7007 by e Infectious Dissases Socety of Anenica. Al 1ights Eserved.
1684207 AR08 100
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drug-resi: microorg: as well as to increased
costs [3]. T | guidelines provide
dations for the initial evah and treat-

ment of LRT] and inchude advice about judicious an-
tibiotic therapy [4-7]. However, studies have shown a
wide variation of adherence to these guidelines in daily
practice [8].

A systematic review of studies of the impmvmm
of of y-acquired

(CAP) nzpnnedvmnnsmamgms d:atnmml:mwad-

Improving Quality of Antiblotc Use for LRTI = CID 2007:44 (1 Aprll) » 931
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STUDY PROTOCOL Open Access

A cluster randomized trial for the implementation
of an antibiotic checklist based on validated
quality indicators: the AB-checklist

Frederike V van Daalen", Jan M Prins‘, Brent Dprnea), Marja A Boerrree;ren}, Caroline E Visser®,
Reinier M van Hest®, Marlies £ J L Hulscher® and Suzanne £ Geerlings'

Abstract

Background: Recently we developed and validated generic quality indicators that define ‘appropriate antibiotic
wse’ in hospitalized adults treated for a (suspected) bacterial infection. Previous studies have shown that with
appropriate antibiotic use a reduction of 13% of length of hospital stay @an be achieved. Our main objective in this
project is to provide hospitals with an antibiotic checklist based on these guality indicators, and to evaluate the
introduction of this checklist in terms of (cost-) effectiveness.

Methods/Design: The cheddist applies to hospitalized adults with a suspected bacterial infection for whom
antibiotic therapy is initiated, at first via the intravenous route. A stepped wedge study design will be wed,
omparing outcomes before and after introduction of the checkist in nine hospitals in the Netherdands, At least
810 patients will be included in both the contrdl and the intervention group. The primary endpoint is length of
hospital stay. Secondary endpoints are appropriate antibiotic use measured by the gualtty indicators, admission 1o

and duration of intenstee cane unit stay, read within 30 days, martality, total antibiotic use, and costs
associated with implementation and hospital stay. Differences in numerical endpaints between the two periods will
be evaluated with mixed linear models; for dict CUTCOMES lized estimating models will be

wsed. A proaess evaliation will be peformed 1o evaluate the professionals’ compliance with use of the checHist
The key question for the economic evaluation is whether the benefits of the checkdist, which include reduced
antibiotic use, reduced length of stay and associated costs, justify the costs associated with implementation
activities as well as daily use of the checklist.

Discussion: If (cost) effective, the AB-checHist will provide physicians with a tod to suppon appropriate antibiotic
wse in adult hospitalized patients who stan with intravenous antibiotics.

Trial registration: Dutch trial registry: NTR4872

Keywords: Cheddist, Antibiotics, Imph ion, Qualty indi Stepped-wedge design
Background steady dedine in the discovery of new antimicrobials, as a
The need to improve antibiotic use major health threat for the coming decade. To help con-
The i ing antimicrobial resk rate is one of the  trol AMR, a better use of the current agents is necessary
most i health care problems at this moment. The  [3]. Recent studies have shown considerable room for im-

total consumption of antibiotics is the main driving force  provement in the two most commean hacterial infections:
[1.2]. The Waorld Health Omganization signalled the emer-  respiratory and urinary tract infections [4,5]. An important
gence of antimicmobial resistance (AMR), along with the  question is how to achieve such an improvement.

. use is not only of great importance to curb antimicrobial
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Evaluation strategy in Interrupt Time Interval
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This is research, what about daily practice?

Start small

Choose limited amount of Ql’s

Use PPS or small audits for baseline and follow-up measurement
Invest time in talking to professionals for barrier analysis

Adapt interventions to barriers using common sense

Center for Infectious Diseases

Radboudumc
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