BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com



http://bmjopen.bmj.com/
info.bmjopen@bmj.com

BMJ Open

BM) Open

A multifaceted antibiotic stewardship intervention using a
participatory-action-research approach to improve
antibiotic prescribing for urinary tract infections in frail
elderly (ImpresU): study protocol for a European qualitative
study followed by a pragmatic cluster randomised
controlled trial.

Journal: | BMJ Open

Manuscript ID | bmjopen-2021-052552

Article Type: | Protocol

Date Submitted by the

Author: 20-Apr-2021

Complete List of Authors: | Hartman, Esther; Amsterdam UMC Locatie VUmc, Medicine for older
people; Utrecht University, Julius Center for Health Sciences and Primary
Care, University Medical Center Utrecht

Groen, Wim; Amsterdam UMC Locatie VUmc, Medicine for older people
Heltveit-Olsen, Silje ; University of Oslo, The Antibiotic Centre for
Primary Care, Department of General Practice, Institute of Health and
Society

Lindbaek, Morten; University of Oslo, The Antibiotic Centre for Primary
Care, Department of General Practice, Institute of Health and Society
Hoye, Sigurd; University of Oslo, The Antibiotic Centre for Primary Care,
Department of General Practice, Institute of Health and Society
Sundvall, Par-Daniel ; University of Gothenburg, General Practice/Family
Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahlgrenska Academy; Region Vastra Goétaland, Research,
Education, Development & Innovation, Primary Health Care
Gunnarsson, Ronny; University of Gothenburg, General Practice/Family
Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahigrenska Academy; Region Vastra Goétaland, Research,
Education, Development & Innovation, Primary Health Care

Skoglund, Ingmarie; University of Gothenburg, General Practice/Family
Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahlgrenska Academy; Region Vastra Gétaland, Research,
Education, Development & Innovation, Primary Health Care
Snaebjérnsson Arnljots, Egill ; University of Gothenburg, General
Practice/Family Medicine, School of Public Health and Community
Medicine, Institute of Medicine, Sahlgrenska Academy; Region Vastra
Gotaland, Research, Education, Development & Innovation, Primary
Health Care

Godycki-Cwirko , Maciej; Medical University of Lodz, Centre for Family
and Community Medicine, the Faculty of Health Sciences

Kowalczyk, Anna; Medical University of Lodz, Centre for Family and
Community Medicine, the Faculty of Health Sciences

Platteel, Tamara ; Utrecht University, Julius Center for Health Sciences
and Primary Care, University Medical Center Utrecht

Zuithoff, Nicolaas; Utrecht University, Julius Center for Health Sciences

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




Page 1 of 29 BMJ Open

and Primary Care, University Medical Center Utrecht

Monnier, Annelie; Amsterdam UMC Locatie VUmc, Medicine for older
people

Verheij, Theo; Utrecht University, Julius Center for Health Sciences and
Primary Care, University Medical Center Utrecht

Hertogh, Cees; Amsterdam UMC Locatie VUmc, Medicine for older people
9 van de Pol, Alma; Utrecht University, Julius Center for Health Sciences
and Primary Care, University Medical Center Utrecht

oNOYTULT D WN =

11 Kevwords: | Urinary tract infections < UROLOGY, PRIMARY CARE, MEDICAL
12 Y " | EDUCATION & TRAINING

17 ONE™

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 29


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/

Page 3 of 29

oNOYTULT D WN =

BMJ Open

TITLE

A multifaceted antibiotic stewardship intervention using a participatory-action-research approach
to improve antibiotic prescribing for urinary tract infections in frail elderly (ImpresU): study
protocol for a European qualitative study followed by a pragmatic cluster randomised controlled
trial.

AUTHORS

Esther A.R. Hartman'?, Wim G. Groen?, Silje Rebekka Heltveit-Olsen3, Morten Lindbaek3, Sigurd
Hgye3, Par-Daniel Sundvall®>, Ronny Gunnarsson® >, Ingmarie Skoglund* >, Egill Snaebjérnsson
Arnljots* >, Maciej Godycki-Cwirko®, Anna Kowalczyk®, Tamara N. Platteel?, Nicolaas. P.A. Zuithoff?,
Annelie A. Monnier! Theo J.M. Verheij?, Cees M.P.M. Hertogh! Alma C. van de Pol?

Corresponding author: Esther Hartman, Department of medicine for older people, Amsterdam UMC
location VUmc, Room B-353, Van der Boechorstraat 7, 1081 BT, Amsterdam,
e.hartmanl@amsterdamumc.nl

Affiliations

! Department of medicine for older people, Amsterdam UMC location VUmc, the Netherlands

2 Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht
University, the Netherlands.

3The Antibiotic Centre for Primary Care, Department of General Practice, Institute of Health and
Society, University of Oslo, Norway

4General Practice/Family Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

>Research, Education, Development & Innovation, Primary Health Care, Region Vastra Gotaland,
Sweden

& Centre for Family and Community Medicine, the Faculty of Health Sciences, the Medical University
of Lodz, Poland

Word count: 3453

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

ABSTRACT

Introduction Almost 60% of antibiotics in frail elderly are prescribed for alleged urinary tract
infections (UTIs). A substantial part of this comprises prescriptions in case of non-specific
symptoms or asymptomatic bacteriuria, for which the latest guidelines promote
restrictiveness with antibiotics. We aim to reduce inappropriate antibiotic use for UTls
through an antibiotic stewardship intervention (ASI) that encourages to prescribe according
to these guidelines. To develop an effective ASI, we first need a better understanding of the
complex decision-making process concerning suspected UTIs in frail elderly. Moreover, the
implementation approach requires tailoring to the heterogeneous elderly care setting.

Methods and analysis First, we conduct a qualitative study to explore factors contributing to
antibiotic prescribing for UTIs in frail elderly, using semi-structured interviews with general
practitioners, nursing staff, patients, and informal caregivers. Next, we perform a pragmatic
cluster randomised controlled trial in elderly care organisations. A multifaceted ASI is
implemented in the intervention group; the control group receives care as usual. The ASl is
centred around a decision tool that promotes restrictive antibiotic use, supported by a
toolbox with educational materials. For the implementation, we use a modified
participatory-action-research approach, guided by the results of the qualitative study. The
primary outcome is the number of antibiotic prescriptions for suspected UTls. We aim to
recruit 34 clusters with in total 680 frail elderly residents 2 70 years. Data collection takes
place during a 5-month baseline period and a 7-month follow-up period. Finally, we perform
a process evaluation. The study has been delayed for 6 months due to COVID-19 and is
expected to end in July 2021.

Ethics and dissemination Ethical approvals and/or waivers were obtained from the ethical
committees in Poland, the Netherlands, Norway, and Sweden. The results will be
disseminated through publication in peer-reviewed journals and conference presentations.

Trial Registration number NCT03970356
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ARTICLE SUMMARY

Strengths and limitations of this study

The qualitative study allows for a comprehensive analysis of the factors at play in
decision-making on UTIs in frail elderly, which is essential to make progress in
antibiotic stewardship in this setting.

The pragmatic approach with its diverse international setting offers both broad
applicability of results in general practice- and elderly care medicine, and gives a
chance to evaluate country-specific outcomes.

The use of participatory action research (PAR) embedded within a cluster randomised
trial is infrequent, and may offer valuable insights for future trials; however, a
limitation of the tailored approach is that the results will not be exactly replicable.
The process evaluation of the PAR approach will provide guidance for
implementation in daily practice, including a toolbox with supportive educational
materials.

The COVID-19 pandemic began in the midst of the implementation process,
undoubtedly affecting the process and results.
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INTRODUCTION
Background and rationale

Suspected urinary tract infections (UTls) account for the majority of antibiotic prescriptions
in frail elderly; it is estimated that between 32 and 62% of these are inappropriately
prescribed to patients with only non-specific symptoms [1, 2](Sundvall, NAPCRG conference
2017, unpublished). In recent years, international efforts have been made to improve
appropriate antibiotic prescribing: a decision tool to support physician’s prescribing
decisions was developed [3], and recent guidelines promote restrictive antibiotic use for
UTls in frail elderly [4]. However, international evidence from a randomised controlled trial
on their efficacy in reducing inappropriate antibiotic use for UTls is currently lacking.

Antibiotic prescribing decisions are known to be complex and influenced by many social and
organisational factors [5, 6]. In UTls in frail elderly, this is further complicated by diagnostic
uncertainties. First frail elderly patients often present with non-specific symptoms. These
symptoms should be evaluated for other causes but are often directly attributed to UTIs [2-
4,7, 8]. Second, interpretation of urinalysis is clouded by the high prevalence of
asymptomatic bacteriuria, for which antibiotics are not needed [4, 7]. A rigorous behavioural
change is required from multiple health care professionals to improve antibiotic prescribing
in this population. In order to develop effective antibiotic stewardship interventions (ASls), it
is essential to better understand the complex process leading to the decision to (not)
prescribe antibiotics for alleged UTls. Given the large variety in the organisation of elderly
care, it is unlikely that a uniform ASl is effective [9]. Participatory action research (PAR) is a
promising method that actively involves the health care professionals to implement an ASI
tailored to their setting, while accounting for local barriers and facilitators [10].

We set out to evaluate whether a multifaceted ASl is effective in reducing antibiotic
prescribing for UTIs in frail elderly in various long-term care settings (in Poland, the
Netherlands, Norway, and Sweden). To accomplish the substantial behavioural changes that
are needed, we believe we need a combination of qualitative methods for exploration and a
PAR approach for implementation. First, we perform a qualitative study with semi-
structured interviews to develop a conceptual model of factors contributing to antibiotic
prescribing decisions in this population. Then we conduct a cluster randomised controlled
trial (RCT) in frail elderly in care homes attended by general practitioners (GPs) using PAR to
implement an ASI. Finally, we conduct a process evaluation.

Objectives

- Obtain insights into all relevant factors that contribute to antibiotic prescribing for
UTls in frail elderly.
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- Develop a conceptual model integrating these identified factors to guide the
development of ASI for UTls in frail elderly.

- Study the effects of the implementation of a multifaceted ASI on antibiotic
prescription rates for UTIs in frail elderly.

- Evaluate the implementation process to understand the cluster RCT outcomes, and
the added value of the PAR approach to implement ASls.

METHODS AND ANALYSIS

The Improving antibiotic Prescribing for Urinary tract infections in frail elderly (ImpresU)
study consists of a qualitative study and a cluster RCT. Their integration is shown in figure 1.

Qualitative study

The aims are to explore all relevant factors that contribute to antibiotic (non-)prescribing for
UTls in frail elderly, and to integrate these into a conceptual model to guide the
development of effective ASls.

Design and setting

An exploratory qualitative study using semi-structured interviews is conducted in Poland, the
Netherlands, Norway, and Sweden. Interviews are conducted with representatives of three
relevant stakeholder groups in the setting of elderly care at home and in institutions: 1) GPs,
2) nursing staff, and 3) patients and informal caregivers.

Eligibility criteria, recruitment and sample size

Recruitment takes place through the networks of the research teams per country. Variation
is aspired within the representatives of each stakeholder group (e.g. in years of experience
for health care professionals/workers). All participants need to be capable and willing to
provide informed consent and communicate personal thoughts in the local language.
Patients need to be 70 years or older, and are not recruited during the acute phase of a
disease. The aim is to conduct approximately 60 interviews (i.e. 15 per country), preferably
equally distributed over the three stakeholder groups.

Data collection and management

Topic lists and interview guides are designed based on literature [6] and (clinical) experience
from the researchers. Pilot interviews are performed in each country to verify the
appropriateness and completeness of the topic lists. All interviews are conducted in the
native language and audio-recorded. Basic demographic data (e.g., gender, age) of
participants are collected. Collected data and transcripts are pseudonymised, using a code
for each participant.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 8 of 29

Data analysis

Data are analysed with use of the framework method [11], which consists of the following
steps: 1) Interviews are transcribed verbatim and translated into English. 2) The researchers
(re)read the interviews for familiarisation. 3) Two researchers independently code a first
batch of interviews. 4) Through consensus, a preliminary framework is formed. 5) The
remaining interviews are coded using the framework; additions and changes are discussed
within the research team. 6) Data are organised in a framework matrix. 7) Data are
interpreted, and a conceptual model of factors is derived from the matrix.

Cluster randomised controlled trial

The trial aims to evaluate whether a decision tool for restrictive antibiotic use, implemented
using a PAR-approach, reduces antibiotic prescribing for UTIs in frail elderly. For this report,
we used the SPIRIT reporting guidelines [12].

Design and setting

A cluster RCT is performed in nursing homes in Poland, the Netherlands, Norway and
Sweden, and in residential care homes and home care organisations in the Netherlands,
attended by GPs. More details on the setting are provided in the Data Supplement 1. The
cluster and unit of randomisation is the care organisation linked to the GP practice; one care
organisation may be attended by multiple GP practices or vice versa. In the final months of
the study period, a process evaluation is performed.

Eligibility criteria and recruitment

Recruitment of clusters is performed through the networks of the research groups in Poland,
the Netherlands, Norway and Sweden. The care organisations identify eligible patients,
provide written study information, and ask whether they may be approached by the
research team. Written informed consent from patients (or representatives in case of legal
incapacity) is obtained by a visiting researcher or nurse.

For inclusion, patients need to be 70 years or older, have physical and/or mental disabilities
and ADL dependency requiring care, do not use prophylactic antibiotics, do not receive
hospice care and are estimated not to have a very limited life expectancy (€1 month).
Patients are excluded when they start prophylactic antibiotics, start receiving hospice care,
have a limited life expectancy (€1 month), pass away, or move away from the cluster.
Patients need to be included for at least two months to contribute data to the study.

Sample size

The baseline incidence of UTI prescriptions is assumed to be 0.75 per patient-year [13-16]. It
has been shown that between 32% and 62% of these prescriptions are inappropriate, i.e. not

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 9 of 29

oNOYTULT D WN =

BMJ Open

based on specific sighs and symptoms [1, 2](Sundvall NAPCRG conference 2017,
unpublished). After implementation of the algorithm, we assume the prescription rate to be
reduced from 0.75 to 0.4 prescriptions per person-year. The intracluster correlation
coefficient (ICC) is expected to be 0.06, in line with related studies in the primary care and
nursing home setting [17, 18].

For the sample size calculation, a Wilcoxon Test with an adjustment for cluster
randomisation was performed. With an expected cluster size of 10 patients, each
contributing 7 months in the follow-up period, one-sided testing, alpha of 0.05, and power
of 0.8, it is estimated that 333 patients are needed, translating into a minimum of 34
clusters. To compensate for loss to follow-up, we assume 20 patients per cluster are needed.
In sum, we aim to include 34 participating clusters, i.e. 9 in each country, with in total 680
patients.

Randomisation and blinding

Clusters are randomised to intervention or usual care, using SAS software v9.4 [19] by an
independent data manager. Block randomisation is used to assign clusters to intervention or
control in each country, stratified on cluster size (small/medium/large). Due to the nature of
the intervention, blinding is not possible; however, the aims of the study outcomes are not
explicitly stated to the control clusters to avoid contamination.

Intervention

The intervention clusters receive a multifaceted ASI. The control clusters provide care as
usual. The intervention period was intended to last 4 months. After a month, it was
interrupted by the first wave of the COVID-19 pandemic, resulting in a 6-month pause. Upon
restart in September 2020, the pragmatic choice was made to restart the intervention period
with a duration of 2-3 months, depending on the local situation.

Decision tool & Toolbox

At the core of the ASl is a decision tool to guide the use of antibiotics for suspected UTls in
frail elderly [3] (Data Supplement 2). It promotes an active monitoring approach in case only
nonspecific symptoms are present. This decision tool is incorporated in the Dutch UTI
guideline for elderly care medicine and congruent with the Swedish and Norwegian UTI
guidelines [20-22]. To support the implementation of the decision tool, a toolbox of
educational materials is composed (Figure 2 and Data Supplement 3). First a generic toolbox
is designed, centred around the decision tool. Next, it is tailored to become country-specific
by the local researchers, based on the qualitative study data and any locally available
materials. During the intervention period, further tailoring may take place within the
participating cluster itself (Figure 2).

Implementation: modified PAR approach
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The intervention is tailored based on an analysis of the interview data to identify country-
specific barriers and facilitators. For example, the roles of the health care professionals and
knowledge gaps in care for UTls differ per country and need to be targeted accordingly.
During the intervention period, the researchers and health care professionals together go
through a cyclical process of reflection, planning and action during sessions for education
and evaluation. These sessions combine a top-down and bottom-up approach; both
education on the decision tool and any knowledge gaps identified in the qualitative study, as
well as reflection and planning for local implementation. The aim is to go through at least
two PAR cycles in each cluster, and to actively involve physicians as well as nursing staff.
Further tailoring may be performed in each country and cluster locally.

Outcome assessments
Primary outcome measure:

1. Number of prescriptions of antibiotics for suspected UTls
Secondary outcome measures:

Number of prescriptions of antibiotics for suspected UTlIs in office hours
Number of incorrect prescriptions of antibiotics for suspected UTls
Incidence of suspected UTls

vk W

Incidence of complications within 21 days after each UTI suspicion (presence
yes/no of a complication: delirium, pyelonephritis, sepsis and renal failure)
Incidence of referral to a hospital within 21 days after each UTI suspicion
Incidence of hospital admission within 21 days after each UTI suspicion
Mortality

Mortality within 21 days after each UTI suspicion

N

All outcomes are assessed during the follow-up period, and expressed per patient-year.
Data collection

Data are collected during a 5-month baseline period and a 7-month follow-up period,
through case report forms (CRFs) completed by the GP, nurse or researcher based on
contact with a health care professional or medical file. The timeline for participating clusters
and participants is displayed in figure 3.

For each participant, a CRF with patient characteristics is filled in at study entry consisting of
items concerning demographics, ADL-dependency measured through the Katz Index of
Independence in Activities of Daily Living [23], and relevant medical history. The GPs
prospectively register each UTI suspicion on a short registration form, describing symptoms,
diagnostics, and antibiotic treatment (primary and secondary outcomes). After 7 and 21
days, follow-up forms are filled in to assess the course of disease, any change in antibiotic
treatment, complications, and mortality (primary and secondary outcomes). Overall
mortality (secondary outcome) is registered upon exclusion of a patient. Any missing data
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are retrospectively registered through consultation of GPs, nurses and/or access of the
medical records.

Furthermore, anonymised data concerning COVID-19 incidence in the participating care
organisations is registered during the follow-up period.

Data management

Data are collected pseudonymised on paper forms, using a study code for each patient.
Afterwards, they are electronically registered in the secured online database Research
Online, according to ICH-GCP regulations. Research Online has multiple validation rules built
into the eCRFs. The data cleaning process is supported by automatically and manually
generated queries. At the end of the study, all data will be locked. Dedicated data sets are
provided to the researchers for analysis. Data are kept securely for at least 15 years.

Data analysis

The analysis will follow the intention-to-treat principle. For the primary outcome, a
generalised linear mixed model for Poisson distributions will be used. In case the
assumptions for Poisson distributions are insufficiently met, other distributions will be
considered (i.e. negative binomial, generalised Poisson, zero-inflated Poisson). A random
intercept will be included to correct for clustering within care facility and/or GP, and an
additional random intercept will be included to correct for repeated measurements in
patients. When results indicate no or very low clustering at the facility/GP or patient level,
the corresponding random intercept will be excluded from the analysis. The comparison
between intervention and control group, estimated with the time by treatment interaction,
will be reported as Rate Ratio’s with a 95% Cl and a corresponding p-value. In a second
model, pre-specified prognostic factors will be added: age, gender, ADL-dependency,
presence of an indwelling catheter, dementia, recurrent UTls, diabetes mellitus, and kidney
disorders. In case there are missing values on baseline variables that were selected as
potential confounders, multiple imputation will be considered. Furthermore, subgroup
analysis will be performed to assess outcomes in groups per country, with different gender,
age, presence of dementia, urinary incontinence, and indwelling catheter.

Process evaluation

A process evaluation is conducted in the care organisations participating in the cluster RCT.
The framework described by Saunders et al. is used [24]. Elements that are assessed include
fidelity, dose delivered/received, reach, recruitment, and context (including COVID-19
impact). Data are collected through documentation of the intervention process by the
researchers, and through questionnaires with closed- and open-ended questions to
participating health care personnel. Quantitative data will be reported using descriptive
statistics; thematic analysis will be performed on the qualitative data.
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DISCUSSION

We perform a European qualitative study exploring factors influencing decision making on
UTls in frail elderly, and a pragmatic cluster RCT to assess the effect of a decision tool to
improve antibiotic prescribing for UTIs in frail elderly, implemented using a PAR-approach.
We believe this combination of methodologies is essential to address the complexity of
decision making on UTlIs in this population. Drawing lessons from the IMPACT study [25], we
are the first to apply this in a diverse international setting.

The PAR approach for implementation allows us to embrace the heterogeneity of the elderly
care settings within and between countries [26]. With large-scale nursing homes in some
countries and small-scale living facilities in others, an identical ASI for each health care
professional will not be effective. Tailoring the intervention using PAR promotes bottom-up
engagement of health care professionals, thereby enabling the required behavioural changes
for lasting effects.

Inherent to the tailored approach are limits in the ability to exactly replicate our results.
Nevertheless, the methods are replicable, and we believe our results will be widely
applicable. The qualitative study will offer in-depth understanding of the factors involved in
decisions on UTI, thereby creating opportunities for future ASI development. Our robust trial
design, in line with epidemiological recommendations for evaluating ASI [27], will provide
evidence on the application of the latest UTI guidelines. Furthermore, our process evaluation
will generate understanding on the ASI and its components in the various settings, and will
provide lessons on the use of PAR in future trials. Finally, a practical implementation package
will become available, with relevant toolbox materials and lessons for daily practice to be
tailored to any setting.

The cluster RCT was interrupted by the first wave of the COVID-19 pandemic during the
intervention period, and was forced to pause for 6 months. Restarting required much
flexibility from the participating care organisations, where patient care already suffered from
the pandemic. Sessions for the intervention meeting had to be repeated (mostly online).
Furthermore, the 6-month delay and further COVID-19 waves regrettably continue to lead to
the passing away of participants, increasing the need for new recruitment. As randomisation
takes place per country, we presume effects of COVID-19 on our population characteristics
and outcomes, if any, will be balanced between intervention and control clusters.

In conclusion, we aim to evaluate the effectiveness of a multifaceted ASI to reduce antibiotic
prescribing for UTls in frail elderly through a qualitative study and cluster RCT in Poland, the
Netherlands, Norway and Sweden. Our tailored approach within the diverse setting is
promising to yield broadly applicable results, even if currently challenged by the COVID-19
pandemic.

10
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ETHICS AND DISSEMINATION

Participant safety and monitoring

The cluster RCT is considered low risk, as the intervention corresponds to current guidelines.
There is no data monitoring committee, and any SAEs are not reported. No interim analyses
are planned. For both the qualitative study and cluster RCT respectively, ethical approval
was given by the Committee of Bioethics of the Medical University of Lodz, Poland
(RNN/381/18/KE and RNN/260/19/KE), the Regional Committee for Medical and Health
Research Ethics in Norway (2018/2191/REK s@r-gst A and 2018/2521/REK sgr-gst A), and the
Swedish Ethical Review Authority (2019-00504 and 2019-00796/1228-18(2019-02541)). In
the Netherlands, the Medical Ethics Review Committees established that approval was not
required since the Medical Research Involving Human Subjects Act does not apply (2018.500
VU University Medical Centre and WAG/mb/19/012207 University Medical Centre Utrecht).
Substantial protocol modifications are communicated to ethical committees and the trial
register. Dissemination will take place through publication and presentations. Furthermore,
an implementation package will be developed.

Patient and public involvement

In the qualitative study, patients and informal caregivers are interviewed. These data were
taken into account in the intervention implementation in the cluster RCT. In the process of
the design of the cluster RCT, a meeting was held with representatives of Network Utrecht,
care for the elderly (NUZO), Julius Centre, University Medical Centre Utrecht, the
Netherlands. Their suggestions on the protocol were taken into account; for example, on
patient-directed toolbox materials.

Trial Status
Currently, the cluster RCT is ongoing and expected to finish in July 2021. Database lock will
take place in September 2021.
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FIGURE LEGENDS

Figure 1: Schematic overview of the interplay between the two studies.

The qualitative study offers insights to tailor the antibiotic stewardship intervention in the
cluster randomised controlled trial (RCT), through a country-specific local analysis. The
cluster RCT consists of a baseline- and follow-up period for data collection, with an
intervention period or usual care in between (the timeline is provided in Figure 3). A process
evaluation follows at the end of the cluster RCT.

Figure 2: Toolbox.
The educational materials and targeted stakeholders in the generic toolbox are listed, and
the tailoring process is shown.

Figure 3: Timeline of the cluster randomised controlled trial.
The periods of data collection and procedures are shown for the clusters and participating
patients.
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SUPPLEMENTARY DATA
Data supplement 1: Setting of the participating clusters in the cluster RCT

Poland

Participating clusters consist of nursing homes with patients registered to a particular GP
primary care centre. Nursing homes in Poland provide living, care, support and educational
services to people who require 24-hour care due to their age, illness or disability. Nursing
homes may be conducted by local government units, churches, or other associations.

- Nursing care is provided 24-hours a day.

- Patients are registered to a particular GP in a primary care centre.

- Medical services are provided on the general principles of the National Health Fund.
Patients can visit their GP in the centre or the GP comes to the nursing home on
regular basis and on demand.

- During out-of hours, the regular GP/GP-practice is not be available. Instead, out-of
hours service doctors are responsible or an ambulance is called in urgent cases.

The Netherlands
Participating clusters consist of residential care homes or home care organisation and their

attending GP practices. This used to be a well-defined GP-attended setting; however, due to
recent policy changes the setting is now quite heterogeneous. It does not include nursing
homes; specialized elderly care physicians provide medical care in nursing homes.

- Patients receive varying degrees of ADL care, often provided by nurse-assistants with
lower educational levels compared to the nursing home setting. Often, nurses are
available (on-call). Patients may live in residential care homes or apartment
complexes next to it, small-scale living facilities for dementia care, or have “regular”
homes with access to home care.

- Medical care is provided by the GP. Often, more than one GP practice is connected to
the nursing teams, as patients choose their own GP and their own nursing care
organisation. In some residential care homes, the GP visits on a regular basis, for
others, the GP is available only on demand.

- During out-of hours, the out-of-hour GP service is available instead of the regular GP.
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Norwa

Participating clusters consist of nursing homes with nursing home doctors providing medical
care. Nursing homes are organised by municipalities, and are reserved for the most
vulnerable older persons; those who need 24 hours surveillance and/or are severely
dependent in ADL.

- 24-hour care is available at the nursing home from nurses and nurse assistants.

- Medical care is provided by nursing home doctors, with various medical backgrounds,
e.g. in general practice or geriatrics.

- During out-of hours, the regular doctor is not available, instead out-of hours service
doctors are responsible.

Sweden

Participating clusters consist of nursing homes with medical care provided by GPs. Nursing
homes are reserved for the most vulnerable older persons, those who need 24 hours
surveillance and/or are severely dependent in ADL.

- Medical care is provided by GPs. Sometimes, more than one GP (practice) is
connected to the nursing homes. The GP practices are organised by regional
authorities.

- During out-of hours, the regular GP/GP-practice will not be available, instead out-of
hours service doctors are responsible.

- Nursing homes are organised by municipalities (separate from the regional
authorities). Care is provided by nurse assistants (24-7 service) at the nursing homes.
Nurses are available 24-7 but not always present at the nursing homes, as a nurse
will be responsible for several nursing homes during evening/nights and weekends.
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Data supplement 2: Decision Tool

and without urinary catheter.

The decision tool (Van Buul et al. 2018) is the core of the intervention and assists in the
decision to prescribe or not prescribe antibiotics. There is a separate tool for patients with

Does the patient have 1 or more of the

Suspected UTl in frail elderly . Yes PRESCRIBE ANTIBIOTICS
N following symptoms? 5 g > e
without catheter Fever*, rigors/shaking chills, cl 1t delirium** (UNLESS urinalysis shows negative nitrite AND
} No negative leukocyte esterase)
Yes Yes

Does the patient have 2 or more of the
aforementioned urinary tract related symptoms |yog

Does the patient have RECENT ONSET OF OR
1 or more of the following symptoms? 1 very bothersome urinary tractrelated

Consider obtaining urine culture to evaluate
empiric antibiotic choice

Dysuria, urgent urination, frequent symptom with no other cause?
urination, urinary incontinence, (visible) l No
urethral purulence

Does the patient have costovertebral angle Yes

pain/tenderness and/or suprapubic pain?
No No

Boss i Pa“‘"f have costoyartabral angle Does the patient have 1 or more of the Yes
pain/tenderness Yes e e pme
OF RECENT ONSET? Fovers gors/aking IS AT,
AND N
No Is there no other infectious focus? 4

Does the patient have ONE OR MORE of the following symptoms (REGARDLESS OF URINALYSIS RESULTS)?
Urine: changes in color, changes in odor, macroscopic hematuria (regardless of oral anti-coagulant use).
Urogenital: nocturia, decreased urinary output, prostate pain, scrotum pain, suprapubic pain, urinary retention.
Mental: agitation/aggression (new/worsening), mental status change (without clinical suspicion of delirium**), general lack of well-being
Gastro-intestinal: decreased fluid intake, decreased dietary intake, diarrhea, nausea (with or without vomiting)
Other: malaise, fatigue (new/worsening), weakness (new/worsening), dizziness (new/worsening), syncope, decreased functional
status/ADL, decreased mobility

*Fever: single tympanic > 37,8°C OR single rectal >38.1°C OR repeated tympanic >37.2°C OR repeated rectal >37.5 "C. Note: in case of doubt, rectal temperature measurement is always
preferred. ** Delirium: definition accordingto DSM-5. *** Active monitoring: monitoring vital signs, paying attention to hydration status management and repeated physical assessments.
DISCLAIMER: THIS DECISION TOOL HAS BEEN DEVELOPED WITH GREAT CARE, AND IS CORRESPONDING TO THE ADVICE FROM THE GUIDELINE "URINARY TRACT INFECTIONS FOR FRAIL ELDERLY"
OF VERENSO (2018). THIS DECISION TOOL CAN BE USED AS SUPPORTIVE TOOL. AS A MEDICAL DOCTOR YOU REMAIN RESPONSIBLE FOR TAKING A TREATMENT DECISION.

S~
ImpresU

Yes

specimen for culture.

the new catheter.
Does the patient have 1 or more of the

following symptoms?

- Fever*, lasting for >24 hours culture results.

PRESCRIBE ANTIBIOTICS
after discontinuation of catheter and obtaining a urine

If discontinuation of catheter is not possible, replace
catheter and obtain a urine specimen for culture from

Evaluate empiric antibiotic choice upon availability of

Suspected UTI in frail
elderly with catheter

<

es - Rigors/shaking chills
| - Clearcut delirium**, after excluding urinary
retention as a possible cause
AND

is there NO OTHER INFECTIOUS FOCUS?

No

*Fever: singletympanic > 37,8°C OR single rectal 38.1°C OR repeated tympanic >37.2°C OR repeated rectal >37.5 °C. Note: in case of doubt, rectal temperature measurement isalways
preferred. ** Delirium: definition according to DSM-5. *** Active monitoring: monitoring vital signs, paying attention to hydration status management and repeated physical assessments.
DISCLAIMER: THIS DECISION TOOL HAS BEEN DEVELOPED WITH GREAT CARE, AND IS CORRESPONDING TO THE ADVICE FROM THE GUIDELINE "URINARY TRACT INFECTIONS FOR FRAIL ELDERLY"
OF VERENSO (2018). THIS DECISION TOOL CAN BE USED AS SUPPORTIVE TOOL. AS A MEDICAL DOCTOR YOU REMAIN RESPONSIBLE FOR TAKING A TREATMENT DECISION.

P
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Data supplement 3: Example of toolbox materials

The pocket card for nursing staff is shown. It provides guidance of how to recognize a UTI,

when to contact a doctor, and advice for an active monitoring policy. The pocket card is

translated for each participating country, and may be tailored to the specific cluster.

Guideline urinary tract infection (UTI) in frail elderly gw
.. TR
Eo § =
Do you suspect a UTI? 25 B i
2c w® @
C ]
No Yes 2 Sz g i o
s gz o g E
S G 9 ) ) =
A e v c & i3z o
Does the patient have one of the 2 g & == £E _3
PrTY & 5 53 ©
symptoms that could indicate a UTI? 8 EC-XC uf E%
(look at the back for a description) 5 .: ‘T % ‘© Ey [ ©
° Qo o s 2 2
< = = < [*]
s s . -+ 84
No Yes = O - ~ =R 2
£ X G
| 5E
Possibly a UTI s g is
CONSULT A DOCTOR* S8 cE
- Perform dipstick test if no catheter = E E w
- Inform the doctor about the presence o} “e g E
of a catheter o =9 [}
o8 [8
= 3 -.g £
uTl - UTI + .g g_é a
e | o | | |25
antibiotics >38 3 =
g£ce2|% £
B E & & =
538 |[E5 22
£ 280 | = >==
o E®
atf (gLdo
[
Consider the following causes: Active monitoring: g E ES 3 q
. id il o . -
1. Dehydration: fluid intake records? | 1. Regularly inquire about the symptoms EEE © < & 6
2. Side-effects medication 2. Regularly perform check-ups: E_ S
3. Viral infection: (stomach)flu or v Temperature A5 g 0
cold? v Blood pressure / pulse s .§ =
4, Sleeping problems v Saturation / breathing g8 S
5. Pain 3. Keep records of fluid intake S S
6. Anxiety and depression 5 g
7. Obstipation E W 5 £
B fE 2 ®
- O ® o} c
S £ c c = ]
Q Q = = o £
s E El > 5 5
: |F55% 2 5
s [§2z285% -
L = =& © =9 ¢ 5]
Persisting symptoms? s BEs5e¢%® 5 5
o = = o
Development of new symptoms? =T 33 g h 3
s N CwoE>5w c
sy} o — 5 =R ‘o
B sZ23ccze g
; \%s. % zEgo B3 =
Reconsider UTI ~ gauwex>n 20
. = . . . . . =
Consult doctor if necessary |m p res U S m< S

Decreased food intake

2.

Other

Cloudy urine

2.

Nausea (with or without vomiting)

Diarrhea

2k

General malaise

i,

Macroscopic hematuria (visible blood in

the urine)

4,

Fatigue (new/worsened)

Overall weakness
(new/worsened)

2.

‘Different than usual’/not themselves
Agitation/aggression (new/worsened)
Change in mental status (no delirium)

Mental
i
2
3

Dizziness (new/worsened)

Syncope (fainting)
Functional decline (ADL)

Decreased mobility

3
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5.
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Decreased urine production

Nocturia (nightly urination)
Suprapubic pain
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Scrotum pain
Prostate pain
Urine retention
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2
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Reporting checklist for protocol of a clinical trial.
Based on the SPIRIT guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the SPIRITreporting guidelines, and cite them as:

Chan A-W, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin J, Dickersin K, Hrobjartsson A,
Schulz KF, Parulekar WR, Krleza-Jeri¢ K, Laupacis A, Moher D. SPIRIT 2013 Explanation and
Elaboration: Guidance for protocols of clinical trials. BMJ. 2013;346:7586

Reporting Item Page Number
Administrative
information
Title #1 Descriptive title identifying the study design, 1
population, interventions, and, if applicable, trial
acronym
Trial registration #2a  Trial identifier and registry name. If not yet 2
registered, name of intended registry
Trial registration: #2b  All items from the World Health Organization Trial 2, NCT03970356
data set Registration Data Set
Protocol version #3 Date and version identifier V1.9 Dec 10,
2020
Funding #4 Sources and types of financial, material, and 12

other support
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Roles and
responsibilities:
contributorship

Roles and
responsibilities:
sponsor contact
information

Roles and
responsibilities:
sponsor and funder

Roles and
responsibilities:
committees

Introduction

Background and
rationale

Background and
rationale: choice of
comparators

Objectives

Trial design

#5a

#5d

BMJ Open

Names, affiliations, and roles of protocol
contributors

Name and contact information for the trial
sponsor

Role of study sponsor and funders, if any, in
study design; collection, management, analysis,
and interpretation of data; writing of the report;
and the decision to submit the report for
publication, including whether they will have
ultimate authority over any of these activities

Composition, roles, and responsibilities of the
coordinating centre, steering committee, endpoint
adjudication committee, data management team,
and other individuals or groups overseeing the
trial, if applicable (see Iltem 21a for data
monitoring committee)

Description of research question and justification
for undertaking the trial, including summary of
relevant studies (published and unpublished)
examining benefits and harms for each
intervention

Explanation for choice of comparators

Specific objectives or hypotheses

Description of trial design including type of trial
(eg, parallel group, crossover, factorial, single
group), allocation ratio, and framework (eg,
superiority, equivalence, non-inferiority,
exploratory)
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Methods:

Participants,

interventions, and

outcomes

Study setting #9 Description of study settings (eg, community 6, supplementary
clinic, academic hospital) and list of countries data,
where data will be collected. Reference to where  NCT03970356
list of study sites can be obtained

Eligibility criteria #10 Inclusion and exclusion criteria for participants. If 6
applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg,
surgeons, psychotherapists)

Interventions: #11a Interventions for each group with sufficient detail  7-8

description to allow replication, including how and when they
will be administered

H*
-
-
(on

Interventions: Criteria for discontinuing or modifying allocated n/a

modifications interventions for a given trial participant (eg, drug
dose change in response to harms, participant
request, or improving / worsening disease)

H*
—_
N
o

Interventions: Strategies to improve adherence to intervention n/a
adherance protocols, and any procedures for monitoring
adherence (eg, drug tablet return; laboratory
tests)

H*
N
N
o

Interventions: Relevant concomitant care and interventions that n/a

concomitant care are permitted or prohibited during the trial

=
N
N

Outcomes Primary, secondary, and other outcomes, 8
including the specific measurement variable (eg,
systolic blood pressure), analysis metric (eg,

change from baseline, final value, time to event),
method of aggregation (eg, median, proportion),

and time point for each outcome. Explanation of

the clinical relevance of chosen efficacy and

harm outcomes is strongly recommended

Participant timeline 13  Time schedule of enrolment, interventions Figure 3

(including any run-ins and washouts),
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assessments, and visits for participants. A

; schematic diagram is highly recommended (see

i Figure)

Z Sample size #14  Estimated number of participants needed to 6-7
7 achieve study objectives and how it was

g determined, including clinical and statistical

10 assumptions supporting any sample size

:; calculations

1431 Recruitment #15  Strategies for achieving adequate participant 6
12 enrolment to reach target sample size

17

18 Methods:

;g Assignment of

21 interventions (for

;g controlled trials)

;g Allocation: sequence #16a Method of generating the allocation sequence 7
26 generation (eg, computer-generated random numbers), and

;273 list of any factors for stratification. To reduce

29 predictability of a random sequence, details of

g? any planned restriction (eg, blocking) should be

32 provided in a separate document that is

2431 unavailable to those who enrol participants or

:2 assign interventions

;73 Allocation #16b Mechanism of implementing the allocation n/a
39 concealment sequence (eg, central telephone; sequentially

2? mechanism numbered, opaque, sealed envelopes),

42 describing any steps to conceal the sequence

ji until interventions are assigned

22 Allocation: #16¢c  Who will generate the allocation sequence, who  n/a
2273 implementation will enrol participants, and who will assign

49 participants to interventions

2(1) Blinding (masking) #17a Who will be blinded after assignment to n/a
g; interventions (eg, trial participants, care

54 providers, outcome assessors, data analysts),

22 and how

57

58

59
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emergency
unblinding

Methods: Data
collection,
management, and
analysis

Data collection plan  #18a

Data collection plan:  #18b
retention
Data management #19

Statistics: outcomes #20a

Statistics: additional #20b
analyses

Statistics: analysis #20c
population and
missing data
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If blinded, circumstances under which unblinding n/a
is permissible, and procedure for revealing a
participant’s allocated intervention during the trial

Plans for assessment and collection of outcome,  8-9
baseline, and other trial data, including any

related processes to promote data quality (eg,
duplicate measurements, training of assessors)

and a description of study instruments (eg,
questionnaires, laboratory tests) along with their
reliability and validity, if known. Reference to

where data collection forms can be found, if not in

the protocol

Plans to promote participant retention and n/a
complete follow-up, including list of any outcome

data to be collected for participants who

discontinue or deviate from intervention protocols

Plans for data entry, coding, security, and 9
storage, including any related processes to

promote data quality (eg, double data entry;

range checks for data values). Reference to

where details of data management procedures

can be found, if not in the protocol

Statistical methods for analysing primary and 9
secondary outcomes. Reference to where other
details of the statistical analysis plan can be

found, if not in the protocol

Methods for any additional analyses (eg, 9
subgroup and adjusted analyses)

Definition of analysis population relating to 9
protocol non-adherence (eg, as randomised
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Data monitoring:
formal committee

Data monitoring:
interim analysis

Harms

Auditing

Ethics and
dissemination

Research ethics
approval

Protocol
amendments

Consent or assent

#21a

#22

#24

#26a
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analysis), and any statistical methods to handle
missing data (eg, multiple imputation)

Composition of data monitoring committee
(DMC); summary of its role and reporting
structure; statement of whether it is independent
from the sponsor and competing interests; and
reference to where further details about its
charter can be found, if not in the protocol.
Alternatively, an explanation of why a DMC is not
needed

Description of any interim analyses and stopping
guidelines, including who will have access to
these interim results and make the final decision
to terminate the trial

Plans for collecting, assessing, reporting, and
managing solicited and spontaneously reported
adverse events and other unintended effects of
trial interventions or trial conduct

Frequency and procedures for auditing trial
conduct, if any, and whether the process will be
independent from investigators and the sponsor

Plans for seeking research ethics committee /
institutional review board (REC / IRB) approval

Plans for communicating important protocol
modifications (eg, changes to eligibility criteria,
outcomes, analyses) to relevant parties (eg,
investigators, REC / IRBs, trial participants, trial
registries, journals, regulators)

Who will obtain informed consent or assent from
potential trial participants or authorised
surrogates, and how (see ltem 32)
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Confidentiality

Declaration of
interests
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Appendices
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Additional consent provisions for collection and
use of participant data and biological specimens
in ancillary studies, if applicable

How personal information about potential and
enrolled participants will be collected, shared,
and maintained in order to protect confidentiality
before, during, and after the trial

Financial and other competing interests for
principal investigators for the overall trial and
each study site

Statement of who will have access to the final
trial dataset, and disclosure of contractual
agreements that limit such access for
investigators

Provisions, if any, for ancillary and post-trial care,
and for compensation to those who suffer harm
from trial participation

Plans for investigators and sponsor to
communicate trial results to participants,
healthcare professionals, the public, and other
relevant groups (eg, via publication, reporting in
results databases, or other data sharing
arrangements), including any publication
restrictions

Authorship eligibility guidelines and any intended
use of professional writers

Plans, if any, for granting public access to the full
protocol, participant-level dataset, and statistical
code

Model consent form and other related
documentation given to participants and
authorised surrogates

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 30 of 29

n/a

8-9

12

n/a

n/a

11

n/a

n/a

n/a


https://www.goodreports.org/reporting-checklists/spirit/info/#26b
https://www.goodreports.org/reporting-checklists/spirit/info/#27
https://www.goodreports.org/reporting-checklists/spirit/info/#28
https://www.goodreports.org/reporting-checklists/spirit/info/#29
https://www.goodreports.org/reporting-checklists/spirit/info/#30
https://www.goodreports.org/reporting-checklists/spirit/info/#31a
https://www.goodreports.org/reporting-checklists/spirit/info/#31b
https://www.goodreports.org/reporting-checklists/spirit/info/#31c
https://www.goodreports.org/reporting-checklists/spirit/info/#32

Page 31 of 29 BMJ Open

; Biological specimens #33 Plans for collection, laboratory evaluation, and n/a

3 storage of biological specimens for genetic or

4 molecular analysis in the current trial and for

5

6 future use in ancillary studies, if applicable

7

8 None The SPIRIT Explanation and Elaboration paper is distributed under the terms of the Creative
?o Commons Attribution License CC-BY-NC. This checklist can be completed online using

11 https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with
13 Penelope.ai

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://www.goodreports.org/reporting-checklists/spirit/info/#33
https://www.goodreports.org/
https://www.equator-network.org
https://www.penelope.ai

BMJ Open

BM) Open

A multifaceted antibiotic stewardship intervention using a
participatory-action-research approach to improve
antibiotic prescribing for urinary tract infections in frail
elderly (ImpresU): study protocol for a European qualitative
study followed by a pragmatic cluster randomised
controlled trial.

Journal: | BMJ Open

Manuscript ID | bmjopen-2021-052552.R1

Article Type: | Protocol

Date Submitted by the

Author 07-Sep-2021

Complete List of Authors: | Hartman, Esther; Amsterdam UMC Locatie VUmc, Medicine for older
people, Amsterdam Public Health Research Institute; Utrecht University,
Julius Center for Health Sciences and Primary Care, University Medical
Center Utrecht

Groen, Wim; Amsterdam UMC Locatie VUmc, Medicine for older people,
Amsterdam Public Health Research Institute

Heltveit-Olsen, Silje ; University of Oslo, The Antibiotic Centre for
Primary Care, Department of General Practice, Institute of Health and
Society

Lindbaek, Morten; University of Oslo, The Antibiotic Centre for Primary
Care, Department of General Practice, Institute of Health and Society
Hoye, Sigurd; University of Oslo, The Antibiotic Centre for Primary Care,
Department of General Practice, Institute of Health and Society
Sundvall, Par-Daniel ; University of Gothenburg, General Practice/Family
Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahlgrenska Academy; Region Vastra Goétaland, Research,
Education, Development & Innovation, Primary Health Care
Gunnarsson, Ronny; University of Gothenburg, General Practice/Family
Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahigrenska Academy; Region Vastra Goétaland, Research,
Education, Development & Innovation, Primary Health Care

Skoglund, Ingmarie; University of Gothenburg, General Practice/Family
Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahlgrenska Academy; Region Vastra Goétaland, Research,
Education, Development & Innovation, Primary Health Care
Snaebjérnsson Arnljots, Egill ; University of Gothenburg, General
Practice/Family Medicine, School of Public Health and Community
Medicine, Institute of Medicine, Sahlgrenska Academy; Region Vastra
Gotaland, Research, Education, Development & Innovation, Primary
Health Care

Godycki-Cwirko , Maciej; Medical University of Lodz, Centre for Family
and Community Medicine, the Faculty of Health Sciences

Kowalczyk, Anna; Medical University of Lodz, Centre for Family and
Community Medicine, the Faculty of Health Sciences

Platteel, Tamara ; Utrecht University, Julius Center for Health Sciences

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




Page 1 of 29

oNOYTULT D WN =

BMJ Open

and Primary Care, University Medical Center Utrecht

Zuithoff, Nicolaas; Utrecht University, Julius Center for Health Sciences
and Primary Care, University Medical Center Utrecht

Monnier, Annelie; Amsterdam UMC Locatie VUmc, Medicine for older
people, Amsterdam Public Health Research Institute

Verheij, Theo; Utrecht University, Julius Center for Health Sciences and
Primary Care, University Medical Center Utrecht

Hertogh, Cees; Amsterdam UMC Locatie VUmc, Medicine for older
people, Amsterdam Public Health Research Institute

van de Pol, Alma; Utrecht University, Julius Center for Health Sciences
and Primary Care, University Medical Center Utrecht

<b>Primary Subject
Heading</b>:

General practice / Family practice

Secondary Subject Heading:

Geriatric medicine, Infectious diseases

Keywords:

Urinary tract infections < UROLOGY, PRIMARY CARE, MEDICAL
EDUCATION & TRAINING

ONE™

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 29


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/

Page 3 of 29

oNOYTULT D WN =

BMJ Open

TITLE

A multifaceted antibiotic stewardship intervention using a participatory-action-research approach
to improve antibiotic prescribing for urinary tract infections in frail elderly (ImpresU): study
protocol for a European qualitative study followed by a pragmatic cluster randomised controlled
trial.

AUTHORS

Esther A.R. Hartman'?, Wim G. Groen?, Silje Rebekka Heltveit-Olsen3, Morten Lindbaek3, Sigurd
Hgye3, Par-Daniel Sundvall®>, Ronny Gunnarsson® >, Ingmarie Skoglund* >, Egill Snaebjérnsson
Arnljots* >, Maciej Godycki-Cwirko®, Anna Kowalczyk®, Tamara N. Platteel?, Nicolaas P.A. Zuithoff?,
Annelie A. Monnier?, Theo J.M. Verheij?, Cees M.P.M. Hertogh' Alma C. van de Pol?

Corresponding author: Esther Hartman, Department of medicine for older people, Amsterdam UMC
location VUmc, Room B-353, Van der Boechorstraat 7, 1081 BT, Amsterdam,
e.hartmanl@amsterdamumc.nl

Affiliations

! Department of medicine for older people, Amsterdam Public Health Research Institute, Amsterdam
UMC, Vrije Universiteit Amsterdam, the Netherlands

2 Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht
University, the Netherlands.

3The Antibiotic Centre for Primary Care, Department of General Practice, Institute of Health and
Society, University of Oslo, Norway

4General Practice/Family Medicine, School of Public Health and Community Medicine, Institute of
Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

>Research, Education, Development & Innovation, Primary Health Care, Region Vastra Gotaland,
Sweden

& Centre for Family and Community Medicine, the Faculty of Health Sciences, the Medical University
of Lodz, Poland

Word count: 3515

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

ABSTRACT

Introduction Almost 60% of antibiotics in frail elderly are prescribed for alleged urinary tract
infections (UTIs). A substantial part of this comprises prescriptions in case of non-specific
symptoms or asymptomatic bacteriuria, for which the latest guidelines promote
restrictiveness with antibiotics. We aim to reduce inappropriate antibiotic use for UTls
through an antibiotic stewardship intervention (ASI) that encourages to prescribe according
to these guidelines. To develop an effective ASI, we first need a better understanding of the
complex decision-making process concerning suspected UTIs in frail elderly. Moreover, the
implementation approach requires tailoring to the heterogeneous elderly care setting.

Methods and analysis First, we conduct a qualitative study to explore factors contributing to
antibiotic prescribing for UTIs in frail elderly, using semi-structured interviews with general
practitioners, nursing staff, patients, and informal caregivers. Next, we perform a pragmatic
cluster randomised controlled trial in elderly care organisations. A multifaceted ASI is
implemented in the intervention group; the control group receives care as usual. The ASl is
centred around a decision tool that promotes restrictive antibiotic use, supported by a
toolbox with educational materials. For the implementation, we use a modified
participatory-action-research approach, guided by the results of the qualitative study. The
primary outcome is the number of antibiotic prescriptions for suspected UTls. We aim to
recruit 34 clusters with in total 680 frail elderly residents 2 70 years. Data collection takes
place during a 5-month baseline period and a 7-month follow-up period. Finally, we perform
a process evaluation. The study has been delayed for 6 months due to COVID-19 and is
expected to end in July 2021.

Ethics and dissemination Ethical approvals and/or waivers were obtained from the ethical
committees in Poland, the Netherlands, Norway, and Sweden. The results will be
disseminated through publication in peer-reviewed journals and conference presentations.

Trial Registration number NCT03970356

KEYWORDS

Urinary tract infections; Primary care; Medical education & Training
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ARTICLE SUMMARY

Strengths and limitations of this study

The qualitative study allows for a comprehensive analysis of the factors at play in
decision-making on UTIs in frail elderly, which is essential to make progress in
antibiotic stewardship in this setting.

The pragmatic approach with its diverse international setting offers both broad
applicability of results in general practice- and elderly care medicine, and gives a
chance to evaluate country-specific outcomes.

The use of participatory action research (PAR) embedded within a cluster randomised
trial is infrequent, and may offer valuable insights for future trials; however, a
limitation of the tailored approach is that the results will not be exactly replicable.
The process evaluation of the PAR approach will provide guidance for
implementation in daily practice, including a toolbox with supportive educational
materials.

The COVID-19 pandemic began in the midst of the implementation process,
undoubtedly affecting the process and results.
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INTRODUCTION
Background and rationale

Suspected urinary tract infections (UTls) account for the majority of antibiotic prescriptions
in frail elderly. In recent years, consensus has been reached that non-specific symptoms in
frail elderly are often not attributable to UTIs and do not require an antibiotic
prescription.[1, 2] However, it is estimated that between 32 and 62% of prescriptions for
UTIs are inappropriately given to patients with only non-specific symptoms.[3, 4](Sundvall,
NAPCRG conference 2017, unpublished) International efforts have been made to improve
appropriate antibiotic prescribing: a decision tool to support physician’s prescribing
decisions was developed,[1] and recent guidelines promote restrictive antibiotic use for UTIs
in frail elderly.[2] However, international evidence from a randomised controlled trial on
their efficacy in reducing inappropriate antibiotic use for UTIs is currently lacking.

Antibiotic prescribing decisions are known to be complex and influenced by many social and
organisational factors.[5, 6] In UTls in frail elderly, this is further complicated by diagnostic
uncertainties. First frail elderly patients often present with non-specific symptoms. These
symptoms should be evaluated for other causes but are often directly attributed to UTIs.[1,
2,4,7, 8] Second, interpretation of urinalysis is clouded by the high prevalence of
asymptomatic bacteriuria, for which antibiotics are not needed.[2, 7] A rigorous behavioural
change is required from multiple health care professionals to improve antibiotic prescribing
in this population. In order to develop effective antibiotic stewardship interventions (ASls), it
is essential to better understand the complex process leading to the decision to (not)
prescribe antibiotics for alleged UTls. Given the large variety in the organisation of elderly
care, it is unlikely that a uniform ASI is effective.[9] Participatory action research (PAR) is a
promising method that actively involves the health care professionals to implement an ASI
tailored to their setting, while accounting for local barriers and facilitators.[10]

We set out to evaluate whether a multifaceted ASl is effective in reducing antibiotic
prescribing for UTIs in frail elderly in various long-term care settings (in Poland, the
Netherlands, Norway, and Sweden). To accomplish the substantial behavioural changes that
are needed, we believe we need a combination of qualitative methods for exploration and a
PAR approach for implementation. First, we perform a qualitative study with semi-
structured interviews to develop a conceptual model of factors contributing to antibiotic
prescribing decisions in this population. Then we conduct a cluster randomised controlled
trial (RCT) in frail elderly in care homes attended by general practitioners (GPs) using PAR to
implement an ASI. Finally, we conduct a process evaluation.

Objectives
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- Obtain insights into all relevant factors that contribute to antibiotic prescribing for
UTls in frail elderly.

- Develop a conceptual model integrating these identified factors to guide the
development of ASI for UTls in frail elderly.

- Study the effects of the implementation of a multifaceted ASI on antibiotic
prescription rates for UTIs in frail elderly.

- Evaluate the implementation process to understand the cluster RCT outcomes, and
the added value of the PAR approach to implement ASls.

METHODS AND ANALYSIS

The Improving antibiotic Prescribing for Urinary tract infections in frail elderly (ImpresU)
study consists of a qualitative study and a cluster RCT. Their integration is shown in figure 1.

Qualitative study

The aims are to explore all relevant factors that contribute to antibiotic (non-)prescribing for
UTls in frail elderly, and to integrate these into a conceptual model to guide the
development of effective ASls.

Design and setting

An exploratory qualitative study using semi-structured interviews is conducted in Poland, the
Netherlands, Norway, and Sweden. Interviews are conducted with representatives of three
relevant stakeholder groups in the setting of elderly care at home and in institutions: 1) GPs,
2) nursing staff, and 3) patients and informal caregivers.

Eligibility criteria, recruitment and sample size

Recruitment takes place through the networks of the research teams per country. We use
purposive sampling to reach variation within the representatives of each stakeholder group
(e.g. in setting, years of experience for health care professionals). All participants need to be
capable and willing to provide informed consent and communicate personal thoughts in the
local language. Patients need to be 70 years or older, and are not recruited during the acute
phase of a disease. The aim is to conduct approximately 60 interviews (i.e. 15 per country),
preferably equally distributed over the three stakeholder groups.

Data collection and management

Topic lists and interview guides are designed based on literature and (clinical) experience
from the researchers.[6] Pilot interviews are performed in each country to verify the
appropriateness and completeness of the topic lists. All interviews are conducted in the
native language and audio-recorded. Basic demographic data (e.g., gender, age) of
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participants are collected. Collected data and transcripts are pseudonymised, using a code
for each participant.

Data analysis

Data are analysed with use of the framework method,[11] which consists of the following
steps: 1) Interviews are transcribed verbatim and translated into English. 2) The researchers
(re)read the interviews for familiarisation. 3) Two researchers independently code a first
batch of interviews. 4) Through consensus, a preliminary framework is formed. 5) The
remaining interviews are coded using the framework; additions and changes are discussed
within the research team. 6) Data are organised in a framework matrix. 7) Data are
interpreted, and a conceptual model of factors is derived from the matrix.

Cluster randomised controlled trial

The trial aims to evaluate whether a decision tool for restrictive antibiotic use, implemented
using a PAR-approach, reduces antibiotic prescribing for UTls in frail elderly. For this report,
we used the SPIRIT reporting guidelines.[12]

Design and setting

A cluster RCT is performed in nursing homes in Poland, the Netherlands, Norway and
Sweden, and in residential care homes and home care organisations in the Netherlands,
attended by GPs. More details on the setting are provided in the Data Supplement 1. The
cluster and unit of randomisation is the care organisation linked to the GP practice; one care
organisation may be attended by multiple GP practices or vice versa. In the final months of
the study period, a process evaluation is performed.

Eligibility criteria and recruitment

Recruitment of clusters is performed through the networks of the research groups in Poland,
the Netherlands, Norway and Sweden. The care organisations identify eligible patients,
provide written study information, and ask whether they may be approached by the
research team. Written informed consent from patients (or representatives in case of legal
incapacity) is obtained by a visiting researcher or nurse.

For inclusion, patients need to be 70 years or older, have physical and/or mental disabilities
and ADL dependency requiring care, do not use prophylactic antibiotics, do not receive
hospice care and are estimated not to have a very limited life expectancy (€1 month).
Patients are excluded when they start prophylactic antibiotics, start receiving hospice care,
have a limited life expectancy (€1 month), pass away, or move away from the cluster.
Patients need to be included for at least two months to contribute data to the study.

Sample size
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The baseline incidence of UTI prescriptions is assumed to be 0.75 per patient-year.[13-16] It
has been shown that between 32% and 62% of these prescriptions are inappropriate, i.e. not
based on specific signs and symptoms.[3, 4](Sundvall NAPCRG conference 2017,
unpublished) After implementation of the algorithm, we assume the prescription rate to be
reduced from 0.75 to 0.4 prescriptions per person-year. The intracluster correlation
coefficient (ICC) is expected to be 0.06, in line with related studies in the primary care and
nursing home setting.[17, 18]

For the sample size calculation, a Wilcoxon Test with an adjustment for cluster
randomisation was performed. With an expected cluster size of 10 patients, each
contributing 7 months in the follow-up period, one-sided testing, alpha of 0.05, and power
of 0.8, it is estimated that 333 patients are needed, translating into a minimum of 34
clusters. To compensate for loss to follow-up, we assume 20 patients per cluster are needed.
In sum, we aim to include 34 participating clusters, i.e. 9 in each country, with in total 680
patients.

Randomisation and blinding

Clusters are randomised to intervention or usual care, using SAS software v9.4 by an
independent data manager.[19] Block randomisation is used to assign clusters to
intervention or control in each country, stratified on cluster size (small/medium/large). Due
to the nature of the intervention, blinding is not possible; however, the aims of the study
outcomes are not explicitly stated to the control clusters to avoid contamination.

Intervention

The intervention clusters receive a multifaceted ASI. The control clusters provide care as
usual. The intervention period was intended to last 4 months. After a month, it was
interrupted by the first wave of the COVID-19 pandemic, resulting in a 6-month pause. Upon
restart in September 2020, the pragmatic choice was made to restart the intervention period
with a duration of 2-3 months, depending on the local situation.

Decision tool & Toolbox

At the core of the ASI is a decision tool to guide the use of antibiotics for suspected UTlIs in
frail elderly (Data Supplement 2).[1] It promotes an active monitoring approach in case only
nonspecific symptoms are present. This decision tool is incorporated in the Dutch UTI
guideline for elderly care medicine and congruent with the Swedish and Norwegian UTI
guidelines.[20-22] To support the implementation of the decision tool, a toolbox of
educational materials is composed (Figure 2 and Data Supplement 3). First a generic toolbox
is designed, centred around the decision tool. Next, it is tailored to become country-specific
by the local researchers, based on the qualitative study data and any locally available
materials. During the intervention period, further tailoring may take place within the
participating cluster itself (Figure 2).
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Implementation: modified PAR approach

The intervention is tailored based on an analysis of the interview data to identify country-
specific barriers and facilitators. For example, the roles of the health care professionals and
knowledge gaps in care for UTls differ per country and need to be targeted accordingly.
During the intervention period, the researchers and health care professionals together go
through a cyclical process of reflection, planning and action during sessions for education
and evaluation. These sessions combine a top-down and bottom-up approach; both
education on the decision tool and any knowledge gaps identified in the qualitative study, as
well as reflection and planning for local implementation. The aim is to go through at least
two PAR cycles in each cluster, and to actively involve physicians as well as nursing staff.
Further tailoring may be performed in each country and cluster locally.

Outcome assessments
Primary outcome measure:

1. Number of prescriptions of antibiotics for suspected UTIs
Secondary outcome measures:

Number of prescriptions of antibiotics for suspected UTIs in office hours
Number of incorrect prescriptions of antibiotics for suspected UTls
Incidence of suspected UTls

vk wnwN

Incidence of complications within 21 days after each UTI suspicion (presence
yes/no of a complication: delirium, pyelonephritis, sepsis and renal failure)
Incidence of referral to a hospital within 21 days after each UTI suspicion
Incidence of hospital admission within 21 days after each UTI suspicion
Mortality

Mortality within 21 days after each UTI suspicion

L 0N o

All outcomes are assessed during the follow-up period, and expressed per patient-year.
Data collection

Data are collected during a 5-month baseline period and a 7-month follow-up period,
through case report forms (CRFs) completed by the GP, nurse or researcher based on
contact with a health care professional or medical file. The timeline for participating clusters
and participants is displayed in figure 3.

For each participant, a CRF with patient characteristics is filled in at study entry consisting of
items concerning demographics, ADL-dependency measured through the Katz Index of
Independence in Activities of Daily Living,[23] and relevant medical history. The GPs
prospectively register each UTI suspicion on a short registration form, describing symptoms,
diagnostics, and antibiotic treatment (primary and secondary outcomes). After 7 and 21
days, follow-up forms are filled in to assess the course of disease, any change in antibiotic
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treatment, complications, and mortality (primary and secondary outcomes). Overall
mortality (secondary outcome) is registered upon exclusion of a patient. Any missing data
are retrospectively registered through consultation of GPs, nurses and/or access of the
medical records.

Furthermore, anonymised data concerning COVID-19 incidence in the participating care
organisations are registered during the follow-up period.

Data management

Data are collected pseudonymised on paper forms, using a study code for each patient.
Afterwards, they are electronically registered in the secured online database Research
Online, according to ICH-GCP regulations. Research Online has multiple validation rules built
into the eCRFs. The data cleaning process is supported by automatically and manually
generated queries. At the end of the study, all data will be locked. Dedicated data sets are
provided to the researchers for analysis. Data are kept securely for at least 15 years.

Data analysis

The analysis will follow the intention-to-treat principle. For the primary outcome, a
generalised linear mixed model for Poisson distributions will be used. In case the
assumptions for Poisson distributions are insufficiently met, other distributions will be
considered (i.e. negative binomial, generalised Poisson, zero-inflated Poisson). A random
intercept will be included to correct for clustering within care facility and/or GP, and an
additional random intercept will be included to correct for repeated measurements in
patients. When results indicate no or very low clustering at the facility/GP or patient level,
the corresponding random intercept will be excluded from the analysis. The comparison
between intervention and control group, estimated with the time by treatment interaction,
will be reported as Rate Ratio’s with a 95% Cl and a corresponding p-value. In a second
model, pre-specified prognostic factors will be added: age, gender, ADL-dependency,
presence of an indwelling catheter, dementia, recurrent UTls, diabetes mellitus, and kidney
disorders. In case there are missing values on baseline variables that were selected as
potential confounders, multiple imputation will be considered. Furthermore, subgroup
analysis will be performed to assess outcomes in groups per country, with different gender,
age, presence of dementia, urinary incontinence, and indwelling catheter.

Process evaluation

A process evaluation is conducted in the care organisations participating in the cluster RCT.
The framework described by Saunders et al. is used.[24] Elements that are assessed include
fidelity, dose delivered/received, reach, recruitment, and context (including COVID-19
impact). Data are collected through documentation of the intervention process by the
researchers, and through questionnaires with closed- and open-ended questions to
participating health care personnel. Quantitative data will be reported using descriptive
statistics; thematic analysis will be performed on the qualitative data.
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Patient and public involvement

In the qualitative study, patients and informal caregivers are interviewed. These data were
taken into account in the intervention implementation in the cluster RCT. In the process of
the design of the cluster RCT, a meeting was held with representatives of Network Utrecht,
care for the elderly (NUZO), Julius Centre, University Medical Centre Utrecht, the
Netherlands. Their suggestions on the protocol were taken into account; for example, on
patient-directed toolbox materials.

DISCUSSION

We perform a European qualitative study exploring factors influencing decision making on
UTls in frail elderly, and a pragmatic cluster RCT to assess the effect of a decision tool to
improve antibiotic prescribing for UTlIs in frail elderly, implemented using a PAR-approach.
We believe this combination of methodologies is essential to address the complexity of
decision making on UTIs in this population. Drawing lessons from the IMPACT study,[25] we
are the first to apply this in a diverse international setting.

The PAR approach for implementation allows us to embrace the heterogeneity of the elderly
care settings within and between countries.[26]. With large-scale nursing homes in some
countries and small-scale living facilities in others, an identical ASI for each health care
professional will not be effective. Tailoring the intervention using PAR promotes bottom-up
engagement of health care professionals, thereby enabling the required behavioural changes
for lasting effects.

Inherent to the tailored approach are limits in the ability to exactly replicate our results.
Nevertheless, the methods are replicable, and we believe our results will be widely
applicable. The qualitative study will offer in-depth understanding of the factors involved in
decisions on UTI, thereby creating opportunities for future ASI development. Our robust trial
design, in line with epidemiological recommendations for evaluating ASI,[27] will provide
evidence on the application of the latest UTI guidelines. Furthermore, our process evaluation
will generate understanding on the ASI and its components in the various settings, and will
provide lessons on the use of PAR in future trials. A practical implementation package will
become available, with relevant toolbox materials and lessons for daily practice to be
tailored to any setting. A further limitation of our study is that we cannot collect data on
overall antibiotic use, as we focus on prospective registration in included patients of
suspected UTIs only.

The cluster RCT was interrupted by the first wave of the COVID-19 pandemic during the
intervention period, and was forced to pause for 6 months. Restarting required much
flexibility from the participating care organisations, where patient care already suffered from
the pandemic. Sessions for the intervention meeting had to be repeated (mostly online).

10
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Furthermore, the 6-month delay and further COVID-19 waves regrettably continue to lead to
the passing away of participants, increasing the need for new recruitment. As randomisation
takes place per country, we presume effects of COVID-19 on our population characteristics
and outcomes, if any, will be balanced between intervention and control clusters.

In conclusion, we aim to evaluate the effectiveness of a multifaceted ASI to reduce antibiotic
prescribing for UTls in frail elderly through a qualitative study and cluster RCT in Poland, the
Netherlands, Norway and Sweden. Our tailored approach within the diverse setting is
promising to yield broadly applicable results, even if currently challenged by the COVID-19
pandemic.

ETHICS AND DISSEMINATION

Participant safety and monitoring

The cluster RCT is considered low risk, as the intervention corresponds to current guidelines.
There is no data monitoring committee, and any SAEs are not reported. No interim analyses
are planned. For both the qualitative study and cluster RCT respectively, ethical approval
was given by the Committee of Bioethics of the Medical University of Lodz, Poland
(RNN/381/18/KE and RNN/260/19/KE), the Regional Committee for Medical and Health
Research Ethics in Norway (2018/2191/REK s@r-gst A and 2018/2521/REK sgr-gst A), and the
Swedish Ethical Review Authority (2019-00504 and 2019-00796/1228-18(2019-02541)). In
the Netherlands, the Medical Ethics Review Committees established that approval was not
required since the Medical Research Involving Human Subjects Act does not apply (2018.500
VU University Medical Centre and WAG/mb/19/012207 University Medical Centre Utrecht).
Substantial protocol modifications are communicated to ethical committees and the trial
register. Dissemination will take place through publication and presentations. Furthermore,
an implementation package will be developed.

Trial Status
Currently, the cluster RCT is ongoing and expected to finish in July 2021. Database lock will
take place in September 2021.
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FIGURE LEGENDS

Figure 1: Schematic overview of the interplay between the two studies.

The qualitative study offers insights to tailor the antibiotic stewardship intervention in the
cluster randomised controlled trial (RCT), through a country-specific local analysis. The
cluster RCT consists of a baseline- and follow-up period for data collection, with an
intervention period or usual care in between (the timeline is provided in Figure 3). A process
evaluation follows at the end of the cluster RCT.

Figure 2: Toolbox.
The educational materials and targeted stakeholders in the generic toolbox are listed, and
the tailoring process is shown.

Figure 3: Timeline of the cluster randomised controlled trial.
The periods of data collection and procedures are shown for the clusters and participating
patients.
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SUPPLEMENTARY DATA
Data supplement 1: Setting of the participating clusters in the cluster RCT

Poland

Participating clusters consist of nursing homes with patients registered to a particular GP
primary care centre. Nursing homes in Poland provide living, care, support and educational
services to people who require 24-hour care due to their age, illness or disability. Nursing
homes may be conducted by local government units, churches, or other associations.

- Nursing care is provided 24-hours a day.

- Patients are registered to a particular GP in a primary care centre.

- Medical services are provided on the general principles of the National Health Fund.
Patients can visit their GP in the centre or the GP comes to the nursing home on
regular basis and on demand.

- During out-of hours, the regular GP/GP-practice is not be available. Instead, out-of
hours service doctors are responsible or an ambulance is called in urgent cases.

The Netherlands
Participating clusters consist of residential care homes or home care organisation and their

attending GP practices. This used to be a well-defined GP-attended setting; however, due to
recent policy changes the setting is now quite heterogeneous. It does not include nursing
homes; specialized elderly care physicians provide medical care in nursing homes.

- Patients receive varying degrees of ADL care, often provided by nurse-assistants with
lower educational levels compared to the nursing home setting. Often, nurses are
available (on-call). Patients may live in residential care homes or apartment
complexes next to it, small-scale living facilities for dementia care, or have “regular”
homes with access to home care.

- Medical care is provided by the GP. Often, more than one GP practice is connected to
the nursing teams, as patients choose their own GP and their own nursing care
organisation. In some residential care homes, the GP visits on a regular basis, for
others, the GP is available only on demand.

- During out-of hours, the out-of-hour GP service is available instead of the regular GP.
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Norwa

Participating clusters consist of nursing homes with nursing home doctors providing medical
care. Nursing homes are organised by municipalities, and are reserved for the most
vulnerable older persons; those who need 24 hours surveillance and/or are severely
dependent in ADL.

- 24-hour care is available at the nursing home from nurses and nurse assistants.

- Medical care is provided by nursing home doctors, with various medical backgrounds,
e.g. in general practice or geriatrics.

- During out-of hours, the regular doctor is not available, instead out-of hours service
doctors are responsible.

Sweden

Participating clusters consist of nursing homes with medical care provided by GPs. Nursing
homes are reserved for the most vulnerable older persons, those who need 24 hours
surveillance and/or are severely dependent in ADL.

- Medical care is provided by GPs. Sometimes, more than one GP (practice) is
connected to the nursing homes. The GP practices are organised by regional
authorities.

- During out-of hours, the regular GP/GP-practice will not be available, instead out-of
hours service doctors are responsible.

- Nursing homes are organised by municipalities (separate from the regional
authorities). Care is provided by nurse assistants (24-7 service) at the nursing homes.
Nurses are available 24-7 but not always present at the nursing homes, as a nurse
will be responsible for several nursing homes during evening/nights and weekends.
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Data supplement 2: Decision Tool

and without urinary catheter.

The decision tool (Van Buul et al. 2018) is the core of the intervention and assists in the
decision to prescribe or not prescribe antibiotics. There is a separate tool for patients with

Does the patient have 1 or more of the

Suspected UTl in frail elderly . Yes PRESCRIBE ANTIBIOTICS
N following symptoms? 5 g > e
without catheter Fever*, rigors/shaking chills, cl 1t delirium** (UNLESS urinalysis shows negative nitrite AND
} No negative leukocyte esterase)
Yes Yes

Does the patient have 2 or more of the
aforementioned urinary tract related symptoms |yog

Does the patient have RECENT ONSET OF OR
1 or more of the following symptoms? 1 very bothersome urinary tractrelated

Consider obtaining urine culture to evaluate
empiric antibiotic choice

Dysuria, urgent urination, frequent symptom with no other cause?
urination, urinary incontinence, (visible) l No
urethral purulence

Does the patient have costovertebral angle Yes

pain/tenderness and/or suprapubic pain?
No No

Boss i Pa“‘"f have costoyartabral angle Does the patient have 1 or more of the Yes
pain/tenderness Yes e e pme
OF RECENT ONSET? Fovers gors/aking IS AT,
AND N
No Is there no other infectious focus? 4

Does the patient have ONE OR MORE of the following symptoms (REGARDLESS OF URINALYSIS RESULTS)?
Urine: changes in color, changes in odor, macroscopic hematuria (regardless of oral anti-coagulant use).
Urogenital: nocturia, decreased urinary output, prostate pain, scrotum pain, suprapubic pain, urinary retention.
Mental: agitation/aggression (new/worsening), mental status change (without clinical suspicion of delirium**), general lack of well-being
Gastro-intestinal: decreased fluid intake, decreased dietary intake, diarrhea, nausea (with or without vomiting)
Other: malaise, fatigue (new/worsening), weakness (new/worsening), dizziness (new/worsening), syncope, decreased functional
status/ADL, decreased mobility

*Fever: single tympanic > 37,8°C OR single rectal >38.1°C OR repeated tympanic >37.2°C OR repeated rectal >37.5 "C. Note: in case of doubt, rectal temperature measurement is always
preferred. ** Delirium: definition accordingto DSM-5. *** Active monitoring: monitoring vital signs, paying attention to hydration status management and repeated physical assessments.
DISCLAIMER: THIS DECISION TOOL HAS BEEN DEVELOPED WITH GREAT CARE, AND IS CORRESPONDING TO THE ADVICE FROM THE GUIDELINE "URINARY TRACT INFECTIONS FOR FRAIL ELDERLY"
OF VERENSO (2018). THIS DECISION TOOL CAN BE USED AS SUPPORTIVE TOOL. AS A MEDICAL DOCTOR YOU REMAIN RESPONSIBLE FOR TAKING A TREATMENT DECISION.

S~
ImpresU

Yes

specimen for culture.

the new catheter.
Does the patient have 1 or more of the

following symptoms?

- Fever*, lasting for >24 hours culture results.

PRESCRIBE ANTIBIOTICS
after discontinuation of catheter and obtaining a urine

If discontinuation of catheter is not possible, replace
catheter and obtain a urine specimen for culture from

Evaluate empiric antibiotic choice upon availability of

Suspected UTI in frail
elderly with catheter

<

es - Rigors/shaking chills
| - Clearcut delirium**, after excluding urinary
retention as a possible cause
AND

is there NO OTHER INFECTIOUS FOCUS?

No

*Fever: singletympanic > 37,8°C OR single rectal 38.1°C OR repeated tympanic >37.2°C OR repeated rectal >37.5 °C. Note: in case of doubt, rectal temperature measurement isalways
preferred. ** Delirium: definition according to DSM-5. *** Active monitoring: monitoring vital signs, paying attention to hydration status management and repeated physical assessments.
DISCLAIMER: THIS DECISION TOOL HAS BEEN DEVELOPED WITH GREAT CARE, AND IS CORRESPONDING TO THE ADVICE FROM THE GUIDELINE "URINARY TRACT INFECTIONS FOR FRAIL ELDERLY"
OF VERENSO (2018). THIS DECISION TOOL CAN BE USED AS SUPPORTIVE TOOL. AS A MEDICAL DOCTOR YOU REMAIN RESPONSIBLE FOR TAKING A TREATMENT DECISION.

P

/ ~'>\
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Data supplement 3: Example of toolbox materials

The pocket card for nursing staff is shown. It provides guidance of how to recognize a UTI,

when to contact a doctor, and advice for an active monitoring policy. The pocket card is

translated for each participating country, and may be tailored to the specific cluster.

Guideline urinary tract infection (UTI) in frail elderly gw
.. TR
Eo § =
Do you suspect a UTI? 25 B i
2c w® @
C ]
No Yes 2 Sz g i o
s gz o g E
S G 9 ) ) =
A e v c & i3z o
Does the patient have one of the 2 g & == £E _3
PrTY & 5 53 ©
symptoms that could indicate a UTI? 8 EC-XC uf E%
(look at the back for a description) 5 .: ‘T % ‘© Ey [ ©
° Qo o s 2 2
< = = < [*]
s s . -+ 84
No Yes = O - ~ =R 2
£ X G
| 5E
Possibly a UTI s g is
CONSULT A DOCTOR* S8 cE
- Perform dipstick test if no catheter = E E w
- Inform the doctor about the presence o} “e g E
of a catheter o =9 [}
o8 [8
= 3 -.g £
uTl - UTI + .g g_é a
e | o | | |25
antibiotics >38 3 =
g£ce2|% £
B E & & =
538 |[E5 22
£ 280 | = >==
o E®
atf (gLdo
[
Consider the following causes: Active monitoring: g E ES 3 q
. id il o . -
1. Dehydration: fluid intake records? | 1. Regularly inquire about the symptoms EEE © < & 6
2. Side-effects medication 2. Regularly perform check-ups: E_ S
3. Viral infection: (stomach)flu or v Temperature A5 g 0
cold? v Blood pressure / pulse s .§ =
4, Sleeping problems v Saturation / breathing g8 S
5. Pain 3. Keep records of fluid intake S S
6. Anxiety and depression 5 g
7. Obstipation E W 5 £
B fE 2 ®
- O ® o} c
S £ c c = ]
Q Q = = o £
s E El > 5 5
: |F55% 2 5
s [§2z285% -
L = =& © =9 ¢ 5]
Persisting symptoms? s BEs5e¢%® 5 5
o = = o
Development of new symptoms? =T 33 g h 3
s N CwoE>5w c
sy} o — 5 =R ‘o
B sZ23ccze g
; \%s. % zEgo B3 =
Reconsider UTI ~ gauwex>n 20
. = . . . . . =
Consult doctor if necessary |m p res U S m< S

Decreased food intake

2.

Other

Cloudy urine

2.

Nausea (with or without vomiting)

Diarrhea

2k

General malaise

i,

Macroscopic hematuria (visible blood in

the urine)

4,

Fatigue (new/worsened)

Overall weakness
(new/worsened)

2.

‘Different than usual’/not themselves
Agitation/aggression (new/worsened)
Change in mental status (no delirium)

Mental
i
2
3

Dizziness (new/worsened)

Syncope (fainting)
Functional decline (ADL)

Decreased mobility

3
4
5.
6.
7.

Decreased urine production

Nocturia (nightly urination)
Suprapubic pain

Urogenital
Scrotum pain
Prostate pain
Urine retention

1
2
3.
4
5

6.
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Reporting checklist for protocol of a clinical trial.
Based on the SPIRIT guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the SPIRITreporting guidelines, and cite them as:

Chan A-W, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin J, Dickersin K, Hrobjartsson A,
Schulz KF, Parulekar WR, Krleza-Jeri¢ K, Laupacis A, Moher D. SPIRIT 2013 Explanation and
Elaboration: Guidance for protocols of clinical trials. BMJ. 2013;346:7586

Reporting Item Page Number
Administrative
information
Title #1 Descriptive title identifying the study design, 1
population, interventions, and, if applicable, trial
acronym
Trial registration #2a  Trial identifier and registry name. If not yet 2
registered, name of intended registry
Trial registration: #2b  All items from the World Health Organization Trial 2, NCT03970356
data set Registration Data Set
Protocol version #3 Date and version identifier V1.9 Dec 10,
2020
Funding #4 Sources and types of financial, material, and 12

other support
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Roles and
responsibilities:
contributorship

Roles and
responsibilities:
sponsor contact
information

Roles and
responsibilities:
sponsor and funder

Roles and
responsibilities:
committees

Introduction

Background and
rationale

Background and
rationale: choice of
comparators

Objectives

Trial design

#5a

#5d

BMJ Open

Names, affiliations, and roles of protocol
contributors

Name and contact information for the trial
sponsor

Role of study sponsor and funders, if any, in
study design; collection, management, analysis,
and interpretation of data; writing of the report;
and the decision to submit the report for
publication, including whether they will have
ultimate authority over any of these activities

Composition, roles, and responsibilities of the
coordinating centre, steering committee, endpoint
adjudication committee, data management team,
and other individuals or groups overseeing the
trial, if applicable (see Iltem 21a for data
monitoring committee)

Description of research question and justification
for undertaking the trial, including summary of
relevant studies (published and unpublished)
examining benefits and harms for each
intervention

Explanation for choice of comparators

Specific objectives or hypotheses

Description of trial design including type of trial
(eg, parallel group, crossover, factorial, single
group), allocation ratio, and framework (eg,
superiority, equivalence, non-inferiority,
exploratory)
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corresponding
author

12
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Methods:

Participants,

interventions, and

outcomes

Study setting #9 Description of study settings (eg, community 6, supplementary
clinic, academic hospital) and list of countries data,
where data will be collected. Reference to where  NCT03970356
list of study sites can be obtained

Eligibility criteria #10 Inclusion and exclusion criteria for participants. If 6
applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg,
surgeons, psychotherapists)

Interventions: #11a Interventions for each group with sufficient detail  7-8

description to allow replication, including how and when they
will be administered

H*
-
-
(on

Interventions: Criteria for discontinuing or modifying allocated n/a

modifications interventions for a given trial participant (eg, drug
dose change in response to harms, participant
request, or improving / worsening disease)

H*
—_
N
o

Interventions: Strategies to improve adherence to intervention n/a
adherance protocols, and any procedures for monitoring
adherence (eg, drug tablet return; laboratory
tests)

H*
N
N
o

Interventions: Relevant concomitant care and interventions that n/a

concomitant care are permitted or prohibited during the trial

=
N
N

Outcomes Primary, secondary, and other outcomes, 8
including the specific measurement variable (eg,
systolic blood pressure), analysis metric (eg,

change from baseline, final value, time to event),
method of aggregation (eg, median, proportion),

and time point for each outcome. Explanation of

the clinical relevance of chosen efficacy and

harm outcomes is strongly recommended

Participant timeline 13  Time schedule of enrolment, interventions Figure 3

(including any run-ins and washouts),
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assessments, and visits for participants. A

; schematic diagram is highly recommended (see

i Figure)

Z Sample size #14  Estimated number of participants needed to 6-7
7 achieve study objectives and how it was

g determined, including clinical and statistical

10 assumptions supporting any sample size

:; calculations

1431 Recruitment #15  Strategies for achieving adequate participant 6
12 enrolment to reach target sample size

17

18 Methods:

;g Assignment of

21 interventions (for

;g controlled trials)

;g Allocation: sequence #16a Method of generating the allocation sequence 7
26 generation (eg, computer-generated random numbers), and

;273 list of any factors for stratification. To reduce

29 predictability of a random sequence, details of

g? any planned restriction (eg, blocking) should be

32 provided in a separate document that is

2431 unavailable to those who enrol participants or

:2 assign interventions

;73 Allocation #16b Mechanism of implementing the allocation n/a
39 concealment sequence (eg, central telephone; sequentially

2? mechanism numbered, opaque, sealed envelopes),

42 describing any steps to conceal the sequence

ji until interventions are assigned

22 Allocation: #16¢c  Who will generate the allocation sequence, who  n/a
2273 implementation will enrol participants, and who will assign

49 participants to interventions

2(1) Blinding (masking) #17a Who will be blinded after assignment to n/a
g; interventions (eg, trial participants, care

54 providers, outcome assessors, data analysts),

22 and how

57

58

59
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Blinding (masking): 17b
emergency
unblinding

Methods: Data
collection,
management, and
analysis

Data collection plan  #18a

Data collection plan:  #18b
retention
Data management #19

Statistics: outcomes #20a

Statistics: additional #20b
analyses

Statistics: analysis #20c
population and
missing data

BMJ Open

If blinded, circumstances under which unblinding n/a
is permissible, and procedure for revealing a
participant’s allocated intervention during the trial

Plans for assessment and collection of outcome,  8-9
baseline, and other trial data, including any

related processes to promote data quality (eg,
duplicate measurements, training of assessors)

and a description of study instruments (eg,
questionnaires, laboratory tests) along with their
reliability and validity, if known. Reference to

where data collection forms can be found, if not in

the protocol

Plans to promote participant retention and n/a
complete follow-up, including list of any outcome

data to be collected for participants who

discontinue or deviate from intervention protocols

Plans for data entry, coding, security, and 9
storage, including any related processes to

promote data quality (eg, double data entry;

range checks for data values). Reference to

where details of data management procedures

can be found, if not in the protocol

Statistical methods for analysing primary and 9
secondary outcomes. Reference to where other
details of the statistical analysis plan can be

found, if not in the protocol

Methods for any additional analyses (eg, 9
subgroup and adjusted analyses)

Definition of analysis population relating to 9
protocol non-adherence (eg, as randomised
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Methods:
Monitoring

Data monitoring:
formal committee

Data monitoring:
interim analysis

Harms

Auditing

Ethics and
dissemination

Research ethics
approval

Protocol
amendments

Consent or assent

#21a

#22

#24

#26a

BMJ Open

analysis), and any statistical methods to handle
missing data (eg, multiple imputation)

Composition of data monitoring committee
(DMC); summary of its role and reporting
structure; statement of whether it is independent
from the sponsor and competing interests; and
reference to where further details about its
charter can be found, if not in the protocol.
Alternatively, an explanation of why a DMC is not
needed

Description of any interim analyses and stopping
guidelines, including who will have access to
these interim results and make the final decision
to terminate the trial

Plans for collecting, assessing, reporting, and
managing solicited and spontaneously reported
adverse events and other unintended effects of
trial interventions or trial conduct

Frequency and procedures for auditing trial
conduct, if any, and whether the process will be
independent from investigators and the sponsor

Plans for seeking research ethics committee /
institutional review board (REC / IRB) approval

Plans for communicating important protocol
modifications (eg, changes to eligibility criteria,
outcomes, analyses) to relevant parties (eg,
investigators, REC / IRBs, trial participants, trial
registries, journals, regulators)

Who will obtain informed consent or assent from
potential trial participants or authorised
surrogates, and how (see ltem 32)
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Consent or assent:
ancillary studies

Confidentiality

Declaration of
interests

Data access

Ancillary and post
trial care

Dissemination policy:

trial results

Dissemination policy:

authorship

Dissemination policy: #31

reproducible
research

Appendices

Informed consent
materials

#26b

#27

#30

5=
w
e
Q

I
w
-
O

o

#32
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Additional consent provisions for collection and
use of participant data and biological specimens
in ancillary studies, if applicable

How personal information about potential and
enrolled participants will be collected, shared,
and maintained in order to protect confidentiality
before, during, and after the trial

Financial and other competing interests for
principal investigators for the overall trial and
each study site

Statement of who will have access to the final
trial dataset, and disclosure of contractual
agreements that limit such access for
investigators

Provisions, if any, for ancillary and post-trial care,
and for compensation to those who suffer harm
from trial participation

Plans for investigators and sponsor to
communicate trial results to participants,
healthcare professionals, the public, and other
relevant groups (eg, via publication, reporting in
results databases, or other data sharing
arrangements), including any publication
restrictions

Authorship eligibility guidelines and any intended
use of professional writers

Plans, if any, for granting public access to the full
protocol, participant-level dataset, and statistical
code

Model consent form and other related
documentation given to participants and
authorised surrogates
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; Biological specimens #33 Plans for collection, laboratory evaluation, and n/a

3 storage of biological specimens for genetic or

4 molecular analysis in the current trial and for

5

6 future use in ancillary studies, if applicable

7

8 None The SPIRIT Explanation and Elaboration paper is distributed under the terms of the Creative
?o Commons Attribution License CC-BY-NC. This checklist can be completed online using

11 https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with
13 Penelope.ai
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