MITIGATION OF AMR: INFECTION PREVENTION AND
ANTIMICROBIAL STEWARDSHIP, IMPLEMENTATION
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WHO ARE WE?

Stig Harthug Ingrid Smith
- Infectious disease specialist : - Infectious disease specialist
- Professor at UiB -MSc in epidemiology

- PhD on outbreak of multiresistant
enterococci

-PhD on Meningococcal

disease epidemiology
-Technical lead on AMS
WHO, Geneva

- Head of Patient safety -21

. - Developed Department of
infection control HUS 1995-2006

-Head of Patient safety 06-21
- About 80 scientific publications

- Appointed member of REK-vest

Areas of inferest: Antimicrobial stewardship, ~ Areas of interest: Antimicrobial stewardship,

implementation science, patient safety Implementation and behavior change,
research communical disease epidemiology
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A good cake recipe is not enough, you must know how to make the cake

Both the WHAT and the HOW are needed to mitigate AMR:
Ex. what is the policy, how is the implementation of the policy

Infection prevention: MASK, right use is crucial for it to be effective




ANTIBIOTIC (OR ANTIMICROBIAL) STEWARDSHIP PROGRAM (ASP)

APIC-definition: Antimicrobial stewardship are coordinated interventions that promote
the appropriate use of antimicrobials (including antibiotics), improves patient

outcomes, reduces antimicrobial resistance, and thereby decreases the spread of
(multidrug-resistant) organisms.

IPC AMS

Prevent spread Prevent antibiotic

of bacteria selection pressure
and infections and optimize use




National Advisory Unit for Antibiotic Use in Hospitals (KAS)

~~~~

Nasjonal kompetansetjeneste for
antibiotikabruk i spesialisthelsetjenesten

Antibiotikaresistens er et globalt helseproblem. Utvikling og spredning av resistens kan hindres ved smitteverntiltak og
ved ngktern antibiotikabruk.
Hovedoppgaven for kompetansetjenesten er & stgtte norske sykehus i arbeidet for ansvarlig antibiotikabruk.

SCROLL NED

®



NATIONAL ADVISORY UNIT FOR ANTIBIOTIC USE IN
HOSPITALS (KAS)

Sponsored by Directory of Health from December 2011
*Process: a National centre for rational use of antibiotics in hospitals

Obijectives

“Supporting A-teams (antimicrobial stewardship= AMS) at all Norwegian hospitals:
* Workshops: infections, antibiotics and microbes, andAMS interventions and implementation
* Audit and review of the implementation of AMS programmes in hospitals

"Development and maintenance of national antibiotic treatment guidelines for
hospitals

“Delivering national statistics on antibiotic usage rate (AUR)

*Though not financed, research initiated on AMS related topics



GOAL OF OUR RESEARCH

Generate knowledge on how to
best promote an antibiotic
prescribing practice that provides
* Efficient and safe healthcare
* Good treatment results

° Does not promote resistance




RTINS —_—

Before implementing interventions
it may be wise to get an
overview of the landscape

Research at KAS:

An understanding of key determinants
(enablers and barriers) - influence the
successful design, adoption and
implementation of interventions in
antimicrobial stewardship programs



ANTIMICROBIAL STEWARDSHIP PROGRAMMES
IN HEALTH-CARE FACILITIES IN LOW- AND

MIDDLE-INCOME COUNTRIES

World Health
Organization

IMPLEMENTATION MANUAL

to support the prevention of

INTO PRACTICE

surgical site infections at the facility level -

TURNING RECOMMENDATIONS

(INTERIM VERSION)

Review I

Antibiotic prescribing in hospitals: a social and behavioural
scientific approach

Marlies E | L Hulscher, Richard P T M Grol, Jos W M van der Meer

Antibiotics have dramatically changed the prognoses of patients with severe infectious diseases over the past 50 years.
However, the emergence and dissemination of resistant organisms has endangered the effectiveness of antibiotics.

Lancet Infect Dis 2010;
10:167-75




KNOWLEDGE GAPS WE ADDRESS i

* How are antibiotics prescribed in Norway?

* What factors facilitate a prescribing practice which does not
promote antimicrobial resistance?

* What interventions are effective and how should they be
implemented to best achieve their goal?

* Golden standard for rational antibiotic use — guideline
* Patient outcomes when guidelines were adhered to



Which study design provides
what kind of knowledge?

Quantitative research Qualitative research
Data Driven Design Thinking
Numbers & percentages Quotes & expressions

Concrete & objective Abstract & subjective
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Factors influencing antibiotic prescribing . ‘"’*\i

Brita Skodvin
PhD: Addressing the threat of AMR in Norway: Material and methods

optimising antibiotic prescribing and microbiology Explorative qualitative design with individual

testing in hospitals .
interviews with 15 doctors from 13 hospitals
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What about microbiology tests? )
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Material and methods

Multicentre observational cohort

Medical wards, 3 hospitals, Western-
Norway, 1731 patients

Results

Substantial additional testing: LRTI patients had
urine cultures taken

* One hospital: 18% of patient admissions had

applicable test results, only 9% test results used
to inform prescription of antibiotic therapy



Guideline og targets for interventions

Jannicke Slettli Wathne

PhD: Bridging the evidence gap for implementing
antibiotic stewardship in Norway: Interventions,
process measures and patient outcomes related

to antibiotic prescribing in hospitals

Material and methods

* Multicentre observational cohort study
* Six medical wards at three hospitals in Western-Norway

* Data collected from patient records

Antibiotikabruk i sykehus

Kortversjon av Nasjonal faglige retningslinje
for antibiotikabruk i sykehus 2014

* 1756 patients eveim

W3 Helsedirektoratet
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Understanding culture /context drives of antibiotic

prescribing (LTCFs and different wards)



The assocation between interventions and behavior change

Percentage of adherence to antibiotic guidelines in periods before and after interventions were implemented

- Antimicrobial Resistancs
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Charani , The Bergen
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Intervention

Control All specialties 350/169 174 (50) 84 (50) 0 0.998
Interventions All specialties 929/354 556 (60) 234 (66) o} 0.04 0.252
Academic detailing All specialties 451/172 265 (59) 111 (65) 6 0.188 0.353
Audit with feedback  Infectious diseases + Pulmonary medicine 478/182 291 (61) 123 (68) 7 0111 0.265
Specialty
Pulmonary medicine  Both interventions 4271162 249 (58) 16 (72) 14 0.003 0.034
I Infectious diseases Both interventions 424/153 268 (63) 99 (65) 2 0.741 0.857 1

Gastroenterology Academic detailing 78/39 39 (50) 19 (49) -1 0.896 0.556



Online Courses / Healthcare & Medicine '

L4
¢
v Imperial College l | &
s, |
J -
_ia |

\ £

=

Tackling Antimicrobial
Resistance: A Social Science
Approach
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Fabiana Lorencatto E. Charani,’ E. Castro-Sanchez,' N. Sevdalis,>* Y. Kyratsis,” L. Drumright,” N. Shah,' and A. Holmes'

"The Mational Centre for Infection Prevention and Management, Hammersmith Hospital; and *Department of Surgery and Cancer, and Jimperial Centre
for Patbent Safety and Service Quality, St Mary's Hospital, Imperial College London, United Kingdom

—— Results:

ABP is governed by a set of cultural rules, performed in an environment where behavior of
jes to Influence

Change Strategg 0, cute Care: clinical leaders/seniors influence practice of junior doctors.

Behavior LD bi
. ' ‘ Prescrl mn 1 3 . . . .
An;m:\ecr::’a\:;? i Senior doctors consider themselves exempt from following policy and practice, where
A ys H.WM.DMM‘U l‘» o o . ) ) .
i e B SR i s i decision making relies more on knowledge and experience than formal policy.
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Prescribers identify with their clinical groups and adjust ABP to the prevailing practice.
These cultural rules demonstrate the existence of a ‘“‘prescribing etiquette” environment
where professional hierarchy and clinical groups are key determinants of APB
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RESEARCH Open Access

Antibiotic prescribing in general medical ®
and surgical specialties: a prospective
cohort study
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RESEARCH ARTICLE

Investigating the cultural and contextual
determinants of antimicrobial stewardship
programmes across low-, middle- and high-
income countries—A qualitative study

Esmita Charanl ~'*, Ingrid Smith®, Brita Skodvin®, Anne Perozziello®, Jean-
Christophe Lucet**, Frangols-Xavier Lescure*”, Gabriel Birgand', Armel Poda®,
Raheelah Ahmad’, Sanjeev Singh”, Alison Helen Holmes'

1 NHA Health Pro Untin W A J and Artsmacrobial Resistancs,
Impenal College London, London, Unted Kingdom, 2 Deparntment of Essential medicings and Hoalth
Products, Workd heath Organizatien, Goneva, Swizerdand 3 Norwegian asvisory uni for Astiiotic use n
Hospials, Hauksland University Hospial Bergen, Norway, 4 Assatance Pubique Higiteux o Parts (AP-
HP). Bichat-Claude Bermard Mospial, Indection Control Unit, Paris, France. § IAME, UMA 1137, INSERM,
Universté Paris Didorot, Sorborne Pars Caé. Pars, France, 6 School of Mediane, Universty Hospial Souro
Sancu, Universty of Bobo Doulasso, Bobo Doulasso, Bukina Faso, 7 Depariment of Medicine, Ameta
Insstute of Medical Sclences, Amrita University, Koesla, indla
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Antibiotics in surgery are

1) prescribed more frequently
(p=0.001);

2) for longer (p=0.016);

3) more likely to be escalated
(p:0.004);

4) less likely to be compliant with local
policy (p<0.001) than medicine

. State support for ASP was perceived as essential in

countries where it is lacking (India, Burkina Faso), and
perceived as a barrier (England, France) where it was
present.

. Professional boundaries is a key cultural determinant

dictating interdisciplinary involvement.

. Doctors recognised as leaders in ASP.



PHD ARNE MEHL NTNU 2017

Bloodstream infection at Levanger Hospital, Mid Norway 2002-201 3.

Two of the papers comprises epidemiology, antibiotic resistance and
antibiotic treatment

Supporting the current treatment with penicillin and gentamicin as
effective in most cases



PHD GUNNAR HUSAB@ 2021

"External inspections of healthcare organizations"
*Research project sponsored by Statens Helsetilsyn

“Stepped wedge controlled analysis of 7407 hospital admissions
“Diagnostics and treatment of sepsis in 24 Norwegian EMD 2016 — 2018

“The emergency department does not always manage to carry out
diagnostics of sepsis in accordance with recommended guidelines

“Many patients are given delayed start-up of treatment, which often is
associated with suboptimal diagnostic work carried out



Effects of external inspections on sepsis
detection and treatment: a stepped-
wedge study with cluster-

BM) Open

To cite: Husabe G, Nilsen RM,
Solligérd E, et al. Effects

of external inspections

on sepsis detection and
treatment: a stepped-wedge
study with cluster-level
randomisation. BMJ Open
2020;10:2037715. doi:10.1136/
bmjopen-2020-037715

» Prepublication history and

level randomisation
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Hans Kristian Flaatten,® Kieran Walshe,” Jan C Frich,® Gunnar Tschudi Bondevik,?®
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ABSTRACT
Objective To evaluate the effects of external inspections
on (1) hospital clinical

for detecting and treating sepsis and (2) length of hospital
stay and 30-day mortality.

Design Incomplete cluster-randomised stepped-wedge
design using data from patient records and patient
registries. We compared care processes and patient
outcomes before and after the intervention using
regression analysis.

additional material for this paper AR " . :

is available online. To view these Setting Nationwide |nspgchoﬂs of ‘sepss c;lare in

files, please visit the journal emegggncy departmen@ in Novweg@n hosonals_.

online (itp3/d doi.org/10. P 7407 patients o hospital

1 2020-037715). departments with sepsis.

—_— Intervention External inspections of sepsis detection and
Received 14 February 2020 treatment led by a public supervisory institution.

Revised 17 August 2020 Main outcome measures Process measures for sepsis
Accepted 10 September 2020

diagnostics and treatment, length of hospital stay and 30-
day all-cause mortality.
Results After the inspections, there were significant
i in the ions of patients ined by
a physician within the time frame set in triage (OR 1.28,
95% CI 1.07 to 1.53), undergoing a complete set of vital
measurements within 1 hour (OR 1.78, 95%Cl 1.10 to
2.87), having lactate measured within 1 hour (OR 2.75,
95% Cl 1.83 to 4.15), having an adequate observation
regimen (OR 2.20, 95%C! 1.51 to 3.20) and receiving
antibiotics within 1 hour (OR 2.16, 95% Cl 1.83 to 2.55).
There was also significant reduction in mortality and
length of stay, but these findings were no longer significant
when controlling for time.

ions External i ions were iated with

| ) Check for updates
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and permissions. Published by
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improvement of sepsis detection and treatment. These
findings suggest that policy-makers and regulatory
agencies should prioritise assessing the effects of their
inspections and pay attention to the mechanisms by
which the inspections might contribute to improve care for
patients.

Trial registration NCT02747121.

INTRODUCTION
External
is in widespread use as a policy strategy to
foster improvement in the quality of care.'

ment of healthcare providers

Stig Harthug,'*' Einar Hovlid ® 2!

Strengths and limitations of this study

» This is the first large-scale study using a robust de-
sign to evaluate the effects of external inspections
on clinical care. ,

» As it was not possible to design a randomised con-
trolled study, we used a stepped-wedge design,
allowing the inspections to proceed as usual while
we assessed effects based on data collected by the

inspectors.
» Even though we adjusted for a range of known con-
founders, there is a risk that unknown external fac-

tors not included in the analyses introduced bias to
the effect estimates.

WHO defines assessment as an external insti-
tutional strategy and divides it into three
subcategori accreditation,  certification
and supervision.” According to WHO, accred-
itation generally refers to external assessment
of an organisation by an accreditation body,
certification is usually used to describe external
assessment of compliance with standards
published by the International Organisa-
tion for Standardisation (ISO) and supervi-
sion refers to an authoritative monitoring of

healthcare  providers’ compliance  with
minimum standards often set by legislation.”

These assessment  schemes  represent
heterogeneous, complex processes that
consist of a set of activities that are intro-
duced into varying organisational and regula-
tory contexts, and their origin and objectives
share an important defining
element in that: “some dimensions or ¢
acteristics of a health care provider organisa-
tion and its activities are assessed or analysed
against a framework of ideas, knowledge, or
measures derived or developed outside that
organisation”. The phrase “external” also
implies that the assessment is initiated and

BM)

7715. doi:10.1

2020037715 1

Husabe G, et al. BMJ Open

| 24 hospitals grouped into 6 clusters with 4 geographically adjacent hospitals each |

'

| Sequence of inspections randomised at cluster-level ‘
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Implementation of intervention

Oct “15: April "16:
Baseline Inspections
measurements start

 { !

Dec "16: First
follow-up
visits start

!

June 17:
Second
follow-up
visits start

4

August "18:
Follow-up
visits
completed

!

Hospital
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w0
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@

@

®

@ ©)

@ baseline measurement

@ measurement at time of inspection

@ first follow-up visit

(3) second follow-up visit

l:l Shaded background indicates
that all hospitals in the cluster
has moved to post-inspection.

Figure 1 Trial profile.




Children

* How are antibiotics prescribed to children and
how can it be improved?

Material and methods

* Observational cohort study

Data from 8 national point-prevalence surveys in Norwegian hospitals, 2015-2017

* 43 hospitals, 937 patients, 1323 prescriptions

Thaulow CM et al. 2019. The Pediatric infectious disease journal. 38(4):384-389



PHD THESIS BY CHRISTIAN MAGNUS THAULOW MAY 2019

ANTIBIOTIC USE IN A COHORT OF NORWEGIAN CHILDREN AND NEONATES BEFORE, DURING AND AFTER
HOSPITALISATION -EXPLORING FOCUS AREAS FOR ANTIBIOTIC STEWARDSHIP

1. Thaulow CM, Blix HS, Eriksen BH, Ask |, Myklebust TA and Berild D. Using a period incidence survey to
compare antibiotic use in children between a university hospital and a district hospital in a country with

low antimicrobialresistance: a prospective observational study. BMJ Open 2022:9;e027836. doi:
10.1136/bmjopen-2018-027836

2. Thaulow CM, Berild D, Blix HS, Brigtsen AK, Myklebust TA and Eriksen BH (2019) Can We Optimize
Antibiotic Use in Norwegian Neonates? A Prospective Comparison Between a University Hospital and a
District Hospital. Front. Pediatr. 7:440. doi: 10.3389/fped.2019.00440

3. Thaulow CM, Blix HS, Nilsen RM, Wathne JS, Eriksen BH, Berild D and Harthug S. Antibiotic use in
children before, during and after hospitalisation. Pharmacoepidemiol Drug Saf. 2022 (in production) doi:
10.1002/pds.5438.

4. Christian Magnus Thaulow, Stig Harthug, Roy Miodini Nilsen, Beate Horsberg Eriksen, Jannicke Slettli
Wathne, Dag Berild, Hege Salvesen Blix, Are infants exposed to antimicrobials during the first 3 months

of life at increased risk of recurrent use? An explorative data-linkage study, Journal of Antimicrobial
Chemotherapy, 2022; dkac024, https://doi.org/10.1093 /jac/dkac024



Antibiotic Use In a Cohort of Norwegian Children

2017

Children >3 months
«  49% were exposed to anfibiotics
.8 prescriptions per child

Compared to rgference group
« PR ofexposme: 20 (05712435
« IRR of total prescriptions: 6.8 (5.0-9.3)

Ambulatory
care

R

Children = 2 months
= 267 were exposad to andbioncs
= 1.8 prescuptions per child

Comparad fo rglrence group
= FR of exposwe 18 (95%:C123-33)
« IFR of prescoptions: 6.1 (4.4-83)

Ambulatory
care

Infants < 3 months
= 23%; wers re-gxposed 1o annbeoncs

674 prescriptions per 1000 infanes
»  Penicilin: 48% of prescriptions

Chupmﬂmrﬁvmcg:up
BF of exposure: 1.7 (#3%: CI1.1-25)
IFF. of prescipdons: 2.8 (1.6-4.9)
Low-rzsk temm mfamts, comarbidicy-
adyusted PR of exposure 11 (1.3-
30

2017

2018




Surglcal prophylaxis

How is work flow for prescribing and
PhD: | t of the WHQO Surgical Safety Checklist
administration of antibiotic prophylaxis? R mpact of The TVITY SUTGICE SATeTy - heck
implementation on perioperative work and risk
* Which factors have impqcf on the perceptions. A process evaluation by use of

quantitative and qualitative methods

practice?

Design and material
* Etnographic study

* 3 hospitals in Western Norway
* Observations of surgical teams and single interviews with 19 physicians and nurses

A\




The Norwegian National Regulation Framework for medication management

Prescription of SAP:

Preparation of SAP:

Administration of SAP:

L Surgean
3

t

Murse / Nurse anaesthetist

Prescription provided in:

*  Operating planning system?

*  Electronic medical record?

*  Pre-authorised, standardised
written protocols?

*  Combination?

<@

Clarity on:
« Infusionfinjection?

*  Preparations at the ward orin _‘_. .

operating theatre?

*  QOrder of patients in the

operating theatre schedule?

L Murse / Nurse anaesthetist

Yes

No Yes
Contact surgeon in Yes 2
charge. >
Prescription provided

Prescription validity check:

Drug of choice?
Dosage?
Duration?
Prescription as standard
default in operating
planning system?
Exceptions to the
standard SAP?

*  Allergies?

= Age?

*  Weight?

No

Work process variations

v
. . : 1 o
A.t the walrd or in operating theatre? - Right patient?
Right patient? .
\ *  PRight drug?
Right drug? 2
B * Right dosage?
*  Right dosage? - o
B o *  Right timing?
*  Right timing?
Safe Surgical
checklist:
Confirmation of
SAP .|
Contact : administration
LI SUTRELNIIN within 60 minutes
Szl rior to incicion?
Clarify prescription P )
No \/ Yes
No
h 4
Incision as planned
#  No surgical antibiotic
prophylaxis provided » .
> #| Incision as planned — and administraton
of antibiotics after incision

‘ SAP checks - Murse f Nurse anaesthetist

<> SAP check - Surgeon . Follow-up

Waehle, H. V., et al.2019.BMJ Open 9(6): e029671.




The thesis reveals need for

- Knowledge
- Audit with feedback on relevant quality indicators

- Strengthening interdisiplinary teamwork



Research funding

1. Strategiske forskningsmidler i Helse Vest: Overvdkning av antibiotikaresistente bakterier
2. Strategiske forskningsmidler i Helse Vest: Kunnskap om implementering

3. Trond Mohn-midler: Forskningssenter for antibiotikaresistens

4. Nasjonalt forskningsnettverk for infeksjoner og ngktern bruk av antimikrobielle midler

5. Europeisk nettverk for tiltak for implementering av antibiotikastyring




Subprosject 1: Scoping review

of patient safety interventions eksemplified by ASP,
Medical Conciliation and Early Warning of
Detoriation in Hospitals

» Implement it

IMPLEMENT-IT




REVIEW OF LITTERATURE REPORTING SUCCESFULL
IMPLEMENTATION OF ASP INCL. INKLUSIVE
IMPLEMENTATION OUTCOME AND CONTEXTUAL
SENSITIVE FACTORS FOR SUCESS

Primary search in 3 databases: 2060 papers

Screening by researcher assisted machine learning (Al) — ASReview
49 papers of interest



PRELIMINARY RESULTS

Several publications describe active use of systematic QI strategies
or tools, for examle repeated PDSA runs including some degree of
analytic approach til barriers and enablers of effective
implementation — root caus analysis and fish bone diagrams aid
the adaption of guidelines, change work flow or adjust other
inputs.

Factors often mentioned are:

Insufficient IT, guidelines not fitting with real life, weak information
flow in the clinical microteam, mismatch between needs and
available HYVW, weak engagement from managers, insufficient
competence



TMS FUNDED PROJECT:

RISK COMMUNICATION AND -PERCEPTION

OF AMR IN THE PUBLIC AND AMONG
HEALTHCARE WORKERS

HBE, UiB and Imperial college



THE CONSORTIUM AND SCIENTIFIC LEADERSHIP:

Investigators and leads of WP 1: Brita Skodvin, HBE and Esmita Charani,
Imperial

Investigator and lead of WP2: Jan Kjeldsen and Ragnhild Mglster, UiB
Investigator and lead of WP3: Anne Lise Fimreite, UiB
Lead investigator and lead of WPA4: Ingrid Smith, HBE




AIM WP1:

To explore hospital HCWs' perception of
risk and self-reported motivation to act and
how these are shaped by the covid-19 and
AMR pandemics, in order to develop
targeted communication strategies to
improve |IPC and antibiotic prescribing
practices, contributing to the containment of
infectious diseases and AMR.



OBJECTIVES WPI:

To study hospital HCWs®

- perception of risk facing the covid-19 and AMR pandemics and how these
perceptions are formed

- sources of information on the covid-19 and AMR pandemics

- self-reported motivation to change their IPC and antibiotic prescribing practices,
facing the covid-19 and AMR pandemics and how these motivations are formed

To generate knowledge needed to develop targeted communication strategies to

improve hospital HCWs practices in IPC and antibiotic prescribing, in order to
contain AMR.



STUDY DESIGN WP1:

An explorative qualitative design is chosen to investigate hospital HCWs™ perception
of risk and motivation to act and how these are shaped by the covid-19 and AMR
pandemics

INTERVIEWEES

HCWs involved in hospital clinical practice will be eligible to participate in the study.

A purposive sample of 50 HCWs representing A diversity in gender, ethnicity,
geography, hospital characteristics (teaching and non-teaching), profession (physician
and nurses, pharmacists, managers, other), specialty and experience will be
interviewed.

Focus group interviews will be performed (5-6x), using semi-structured interview guide
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