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Enriqueta Tristán Servicio Andaluz de Salud (Spain) Online 
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Source: Cassini et al. Attributable deaths and disability-adjusted life-years caused by infections with antibiotic-


resistant bacteria in the EU and the EEA in 2015. Lancet Infect Dis 2019; 19: 56–66







Source: Peñalva G, et al.; EARS-Net; ESAC-Net. Eurosurveillance November 2019.
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Trends in antimicrobial consumption and resistance, 
population-weighted means, EU/EEA, 2001-2018
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Improving capabilities of EU microbiology services for 
AMR detection, monitoring and control
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Source: OECD Health at a Glance Europe 2018 report







Implementation of EUCAST clinical breakpoints 
(EU case definition for AMR surveillance) by 
clinical laboratories, 2019


Source: EUCAST, 2019
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Carbapenem resistance dissemination in Europe, 2018


7Brolund A et al.  Euro Surveill. 2019;24(9):pii=1900123







European AMR genomic surveillance network, 2019 
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International spread of KPC-producing K. pneumoniae
ST258/512: phylogeographic analysis, 1999-2014 


9
Source: David S Nature Microbiol 2019: 29 July 2019







Cross-border spread of blaNDM-1- and blaOXA-48-positive 
Klebsiella pneumoniae clades in Europe and beyond


Source: Ludden C et al. Euro Surveill. 2020;25(20):pii=2000627 (European collaborative analysis of whole genome sequencing 
and epidemiological data, 2014 to 2019; n= 15 clusters of which 10 linked to travel outside EU) 10


Epi link: travel or 
hospitalization 
past 6 months







Spread of “stealth carbapenemase”-producing E.coli 
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Emergence of hypervirulent CR K.pneumoniae







Key components of effective infection-prevention 
programmes in hospitals


• Organisation of infection control at the hospital level


• Bed occupancy, staffing, workload


• Access to materials and equipment and ergonomics 


• Appropriate use of guidelines


• Education and training 


• Auditing, surveillance and feedback


• Multimodal and multidisciplinary prevention programmes that 
include behavioural change & engagement of champions 


• Positive organisational culture.
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Source: Zingg W et al. Lancet Infect Dis 2015;15:212 (SR of 92 studies from 1996 to 2012; expert consensus)







CRE control measures


• Antibiotic restriction and stewardship


• Hand hygiene compliance


• Rectal screening on admission to ICU and facility transfers


• Pre-emptive patient isolation on admission


• Colonised patient isolation


• Contact precautions, patient cohorting, dedicated nursing 


• Case notification and contact tracing


• Environmental cleaning and decontamination


• Staff education, auditing and feedback
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Source: ECDC SR 2014; ECDC RA 2019, ESCMID Guidelines; WHO Guidelines 2017; US CDC Guidance 2015.







MOSAR multicentre study: active screening in 
Intensive Care Unit patient population


Active screening had no effect in MDRO acquisition in settings with 
high level horizontal measures (hand hygiene and chlorhexidine wash)


All MDRO MRSA
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Derde LP. Lancet Infect Dis. 2014;14(1):31-9







CRE-CRAB-CRPsA control measures: systematic 
review and re-analysis of quasi-experimental studies


• Multimodal interventions (≥3 components) highly effective


• Multimodal IPC strategies with specific components to 
consider in the context of local epidemiology and resources 
(tailored implementation)
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Source: Tomczyk et al. CID 2019;68:873 (ITS analysis of 17 EPOC compatible studies)







A multimodal IPC intervention in medical ICU on 
carbapenem-resistant Klebsiella pneumoniae
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Source: Dai et al. Front Med  Jul 2021 8:692813 (Ruijin Hospital, Shanghai, 2017-19)







A five-component infection control bundle to 
permanently eliminate a carbapenem-resistant 
Acinetobacter baumannii spreading in an ICU
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Source: Meschiari et al. ARIC 2021 Aug 19;10(1):123


• hand hygiene improvement
• universal contact precautions 
• extended screening including the patients 


and environment
• radical environmental cleaning







IPC interventions affected by resource shortages: 
impact on BSI by carbapenem-resistant pathogens
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Source: Kousouli et al EJCMID 2018;37:43







AMR healthcare management and prevention : 
the way forward


• Hospital and national level


• Improving antibiotic use, IPC and laboratory practices and public health integration


• WGS- based MDRO characterisation and tracing: global, complex gene eco-epidemiology


• One-Health imported resistance (resistant organisms/genes from the community, other 


country/healthcare facilities, hospital environment, food and water supply)


• Fiscal policy affects healthcare resources and patient safety


• European level


• Need for multi-centre integrated intervention studies in endemic settings: REVERSE Action!


• EURGen-Net platform for multi-country MDRO outbreak alert and response


• Post-pandemic public health capacity building and integration (EU4Health)
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“REVERSE” antimicrobial resistance
(pREVention and management tools for rEducing antibiotic Resistance in high prevalence SEttings)


Walter Zingg, PD MD


REVERSE Kick-Off Meeting, 17 September, Geneva, Switzerland







REVERSE (pREVention and 
management tools for rEducing
antibiotic Resistance in high prevalence 
SEttings) is a mixed-method project in 
24 acute care hospitals of 4 European 
countries with high prevalence of 
multidrug-resistant microorganisms







Background







3.8 million (95%CI: 3.1–4.5 million) patients acquired a 
healthcare-associated infection each year in European 
acute care hospitals


Antimicrobial resistance to selected resistance markers was 
31.6% in 2016/2017


Suetens C Euro Surveill 2018;23:pii=1800516







Country Prevalence
% (CI95%)


Incidence
% (CI95%)


Cases
N (CI95%)


Switzerland 5.9 (5.5–6.3) 4.5 (3.7–5.2) 59’100 (49’338–68’862)


Greece 10.0 (8.5–11.6) 4.3 (3.1–5.7) 66,487 (48,386–89,068)


Italy 8.0 (6.8–9.59 6.0 (4.2–8.3) 534’709 (373’705–740'544)


Romania 3.6 (2.8–4.7) 2.6 (1.7–4.0) 97,257 (62,340–146,893)


Spain 7.8 (7.1–8.5) 4.9 (3.6–6.4) 255,169 (186,398–335,644)


Prevalence, incidence, yearly cases
Switzerland – REVERSE countries 


Suetens C Euro Surveill 2018;23:1800516
Zingg W Euro Surveill 2019;24:1800603







Carbapenem-resistant K. peumoniae


EARS-Net Annual Epidemiological Report for 2019


Carbapenem-resistant E. coli







EARS-Net Annual Epidemiological Report for 2019


Carbapenem-resistant A. baumanniiCarbapenem-resistant P. aeruginosa







Vancomycin-resistant E. faeciumMethicillin-resistant S. aureus


EARS-Net Annual Epidemiological Report for 2019







Country Tested cases
N


Composite index
% (CI95%)


Switzerland 494 15.6% (12.4–18.8)


Greece 456 61.2%


Italy 555 42.3%


Romania 164 68.9%


Spain 926 26.6%


Composite index* of antimicrobial resistance in healthcare-
associated infections
Switzerland – REVERSE countries, 2016/2017


Suetens C Euro Surveill 2018;23:1800516
Zingg W Euro Surveill 2019;24:1800603


*MRSA, VRE, Enterobacteriaceae resistant to 3rd generation cephalosporins, 
Pseudomonas aeruginosa and Acinetobacter baumannii resistant to carbapenems







Cassini A Lancet Infect Dis 2019;19:56 


Burden healthcare-associated infections due to 
antibiotic-resistant microorganisms







Cassini A Lancet Infect Dis 2019;19:56 







David S Nat Microbiol 2019;4:1919


Over half of the 
hospitals that 


contributed 
carbapenemase-


positive isolates to 
the study 


experienced hospital 
transmission, and 


interhospital spread 
was far more 


frequent within, 
rather than between, 


countries


Hospital transmission is a driver for emerging resistance… 







Explains 33% of the total variation in antibiotic resistance Collignon P PLOS One 2015;10:e0116746 


…as is antimicrobial consumption…







Explains 63% of the total variation in antibiotic resistance 
(in addition to antimicrobial use) 


Collignon P PLOS One 2015;10:e0116746 







Power distance* / Individualism vs. Collectivism / Uncertainty avoidance*


*positive correlation with ESAC data *Deschepper R BMC Health Services Research 2008;8:123







Solter E Infect Control Hosp Epidemiol 2018;39:85


Infection prevention and control measures?







Infection prevention and control measures?


Ben-David D Clin Infect Dis 2019;68:964







Antimicrobial stewardship?


Divergent goals of treating a present patient but 
preserving the efficacy of antibiotics for a future 
need make adherence to AMS difficult


Shlaes Clin Infect Dis 1997;25:584
Charani Antibiotics 2019;8:7


Peer pressure


Hierarchy


Uncertainty


Habits


Availability







In summary…
Antimicrobial resistance (AMR) is an endemic “under the radar“ problem


AMR is not the result of a single error in the “production line” of treating patients


AMR is driven by transmission and selection of resistant microorganisms and resistance genes 
due to breaches in infection prevention and control practices, limited diagnostic capacity, and 
prescription behaviour


There is evidence on specific infection prevention and control as well as antibiotic stewardship 
interventions working on isolated AMR challenges 


Interventions on AMR must address “Behaviour” in hospitals that are complex, heterogenous 
organisations where problems rarely manifest in isolation 







REVERSE







It is the concept of REVERSE that reducing 
antimicrobial resistance in acute care hospitals can 
only be achieved in a collaborative approach 
where various activities interact together in a large 
clinical trial that is sufficiently powered to provide 
actionable outcomes







1. To design and evaluate an integrated, modular strategy of evidence based 
intervention programmes that can be implemented in the clinical management of 
hospitalized patients in high AMR prevalence settings; 


2. To design and evaluate a tailored enhanced implementation strategy versus a 
standard basic implementation strategy to introduce evidence-based interventions in 
high AMR prevalence settings; 


3. To estimate the cost-effectiveness of the intervention programmes for the prevention 
and clinical management of infections and colonization due to AMR pathogens; 


4. To develop recommendations and implementation strategies on AMR prevention and 
clinical management strategies in high AMR prevalence settings in Europe, and to explore 
transferability of the proposed intervention programmes to low-and-middle-income 
countries; 


5. To obtain a change of the local organisational way of working in the participating 
hospitals and to engage them as national and European reference hospitals for 
sustainability and further dissemination. 


Aims







Study design
Cluster-randomized stepped-wedge design







Work packages







- Audits to assess microbiological capacity and stewardship in REVERSE hospitals
- Support establishing microbiological assays to reliably identify CRE, CRPA and CRAB in 


clinical samples where necessary
- Internal REVERSE quality control programme on correctly identifying CRE, CRPA and 


CRAB 
- Increase the rate of blood culture sampling (positivity rates below 25/1000 patient-days
- Four point prevalence surveys on CRE colonisation in inpatients with clonal relatedness 


analysis and identification of resistance genes


Interventions
Diagnostic stewardship







- Enhanced standard precautions
- Hand hygiene, with special emphasis on the use of alcohol-based hand rub
- Basic environmental hygiene 
- Regular point prevalence surveys to detect previously unknown MDRO carriers 
- Targeted MDRO screening in high-risk populations 
- Audits and feedback on the basic IPC components in regular time intervals 


- Universal MDRO screening at admission in high risk units 
- Reinforced contact precautions for identified MDRO carriers 
- Enhanced cleaning in high risk settings with point prevalence sampling surveys 
- Improved information transfer within the hospital and along the referral pathways 
- Root-cause analysis of newly detected cases


- Decolonization or decontamination of colonized patients or patients in high risk units using 
- Molecular analysis and sequencing of isolates for outbreak investigation 


Interventions
Infection prevention and control







- Best practice programme focusing on organisation, structure and available microbiology: 
- Adherence to national ABS plans
- Multidisciplinary stewardship committees
- Guidance documents on syndrome-specific treatment pathways
- Dedicated recommendations for new drugs
- Local ABS stewardship teams with ABS rounds 
- Surveillance of antibiotic consumption 
- Correct dosing (EUCAST)


- Technical interventions 
- Molecular characterization of resistance genes 
- Screening of patients in high-risk areas 
- Personalised surgical prophylaxis 
- Rapid molecular testing


Interventions
Antimicrobial stewardship







Further analysis (intervention)
Implementation – Type 2 hybrid effectiveness-implementation trial 







- Systematic reviews on cost-effectiveness of ABS, IPC and MDS programmes
- Micro-costing of interventions and implementation 
- Quality of life estimation 
- Cost-effectiveness analysis from hospital perspective 
- Cost-effectiveness analysis from a societal perspective 
- Extrapolation to low-and-middle-income countries 


Further analysis
Cost-effectiveness analysis







The REVERSE consortium







www.ecraid.eu


REVERSE will be one of the independent partner projects of ECRAID 







“REVERSE” antimicrobial resistance
(pREVention and management tools for rEducing antibiotic Resistance in high prevalence SEttings)


Walter Zingg, PD MD


REVERSE Kick-Off Meeting, 17 September, Geneva, Switzerland


Thank you for your attention


REVERSE has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 965265.


This presentation reflects only the author’s view and the Commission is not responsible 
for any use that may be made of the information it contains.
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• The European Health and Digital Executive Agency (HaDEA) is a new EC agency.


• Executive agencies are set up and supported by the European Commission to 
manage funding programmes on their behalf.


• HaDEA oversees specific funding programmes related to health, digital, food 
safety, industry and space.


• The expected total budget managed by HaDEA will amount to over €20 billion 
over the 7-year period of the 2021-2027 MFF.


• Our Agency will have the scale and specialisation needed to operate efficiently, 
currently with 280 staff, growing to a total of 500 staff by 2027.


What is HaDEA?







• HaDEA addresses the Commission’s ambition to help rebuild a post-COVID-19 
Europe at its heart, which will be greener, more digital, more resilient and better 
prepared for the current and forthcoming challenges.


• We work closely together with various departments of the European Commission 
led by DG SANTE – focusing on legislative and strategic tasks in policymaking.


• HaDEA manages six new European specific health and digital funding programmes
and initiatives on behalf of the Commission for the period 2021-2027. 


• HaDEA also manages the legacy programmes – such as Horizon 2020 (2014-2020) 
with for instance >520 ongoing projects from Horizon 2020– “Health”


Programme overview







HaDEA will implement the following programmes (with indicative budgets):


• EU4Health programme: €4.7 billion (total budget €5.1 billion);


• Horizon Europe (HE) - Health cluster: €4.8 billion;


• Single Market Programme - Food safety: €1.3 billion;


• Digital Europe Programme: €0.8 billion;


• Connecting Europe Facility: €1.7 billion;


• Horizon Europe - Digital, Industry & Space cluster: €5.6 billion.


+ Next Generation EU fund: €1.6 billion (2021–2023)
• Horizon Europe – Health: €1.1 billion
• Horizon Europe - Digital, Industry & Space: €456 million


Programmes (2021-2027)







HaDEA Dept. A: Health & Food


EU4HEALTH


• Improve and foster 


health in the Union


• Protect people in the 


Union from serious 


cross-border threats to 


health


• Make medicines 


available and affordable


• Strengthen health 


systems, their resilience 


and resource efficiency


Single Market Programme -


Food safety


• Ensure a high level of health for 


humans, animals and plants, 


and the safety of food and feed


• Prevent, detect and eradicate 


animal diseases & plant pests 


• Support the welfare of animals


• Fight against antimicrobial 


resistance


• Develop sustainable food 


production and consumption


• Ensure reliable official controls


HE Cluster 1 - Health


• D1: Staying healthy in a 


rapidly changing society 


• D2: Living and working in 


a health-promoting 


environment


• D.3: Tackling diseases & 


reducing disease burden


• D4: Ensuring access to 


innovative, sustainable & 


high-quality Healthcare


• D.5: Unlocking the full potential 


of new tools, technologies and 


digital solutions for a healthy 


society


• D.6: Maintaining an innovative, 


sustainable & globally 


competitive health industry







HaDEA Dept. A: Health and Food


Ongoing Projects (legacy) 


• 530 Horizon 2020 projects 


• 150 grants and 64 contracts 


for Food CFF legacy


People


• 57 staff (60% women)


• From RTD, CNECT, 


SANTE, CHAFEA


• 50% of posts vacant


Budget under new MFF


• €4.7 billion (EU4HEALTH)  


• €1.3 billion (SMP)


• €6 billion (Horizon Europe)


Priorities by the end of 2021


• Smooth transition to HaDEA


• Recruiting and training staff 


• Management of legacy projects


• Implementing calls for new programmes (incl. evaluation)


Programmes


• EU4HEALTH


• Single Market Programme - Food safety


• Horizon Europe - Cluster 1 (Health)


• Legacy: 3rd Health programme, Horizon 


2020, …
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• Deliverables 


• Inform the EC if the consortium is late with the submission of deliverable. 


• Number of months delay and reason


• No amendment is necessary


• Keep track of this modification and mention it in the periodic report and in the table "History of 
Changes" of the next amendment (in case you will have one).


• Ethics deliverables – No Ethic Review


Continuous reporting







• 01/07/2021 - 31/12/2022 – P1


• 01/01/2023 - 30/06/2024 – P2


• 01/07/2024 - 31/12/2025 – P3


• 01/01/2026 - 30/06/2026 – P4


• Deadline for submission (the report has to be submitted within 60 days after the 
end of the period). True for all the periodic reporting except the last one.


• No review is planned, but according to Article 22 the Commission/Agency can carry 
out reviews directly (using its own staff) or indirectly (using external persons or 
bodies appointed to do so).


Periodic Reporting







• Template for periodic reports: 
https://ec.europa.eu/research/participants/data/ref/h2020/gm/reporting/h2020-
tmpl-periodic-rep_en.pdf


• Information about periodic report structure and other details: 
https://ec.europa.eu/research/participants/docs/h2020-funding-guide/grants/grant-
management/reports/periodic-reports_en.htm


Periodic Reporting



https://ec.europa.eu/research/participants/data/ref/h2020/gm/reporting/h2020-tmpl-periodic-rep_en.pdf

https://ec.europa.eu/research/participants/docs/h2020-funding-guide/grants/grant-management/reports/periodic-reports_en.htm





• Explanation of the work carried out by each beneficiary for every single WP and 
task, and overview of the progress


• Specify if update of the plan for exploitation and dissemination of results


• Specify if update of the data management plan 


• Deviation from Annex 1 and 2


• Tasks 


• Use of resources – Each beneficiary should explain if it was a deviation and justify the deviation


Periodic Reporting
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• D7.3 - Initial Plan for the Dissemination and Exploitation of Results (PDE) - M3 


• Submission 30 September 2021 


• D7.5 - Updated Plan for the Dissemination and Exploitation of Results (PDE) – M24


• Submission 30 June 2023


• D7.6 - Final Plan for the Dissemination and Exploitation of Results (PDE) – M60


• Submission 30 June 2026


Dissemination and Exploitation







• Open access – “According to Article 29.2, GA, Open access to all peer-reviewed 
publications is mandatory in Horizon 2020”. 


• Dissemination and communication of results (in any form, including presentations, 
etc.). According to article 29.4, GA, — Obligation and right to use the EU emblem. 
Unless the Commission/Agency requests or agrees otherwise or unless it is 
impossible, any dissemination of results (in any form, including electronic) must
acknowledge the support received from the EU by displaying the EU emblem and 
including text explaining that project has received funding from the European 
Union’s Horizon 2020 research and innovation programme under grant agreement 
No xxxx.  


• If a beneficiary breaches any of its obligations under this Article, the grant may be 
reduced (see Article 43).


Dissemination and exploitation
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ARTICLE 33 — GENDER EQUALITY 


• 33.1 Obligation to aim for gender equality


• The beneficiaries must take all measures to promote equal opportunities between 
men and women in the implementation of the action. They must aim, to the extent 
possible, for a gender balance at all levels of personnel assigned to the action, 
including at supervisory and managerial level.


• 33.2 Consequences of non-compliance


• If a beneficiary breaches its obligations under this Article, the Commission/Agency 
may apply any of the measures described in Chapter 6


Gender balance
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ARTICLE 55 — AMENDMENTS TO THE AGREEMENT


• The Agreement may be amended


• The request for amendment must include:


• the reasons why;


• the appropriate supporting documents, and


• for a change of coordinator without its agreement: the opinion of the coordinator (or proof that 
this opinion has been requested in writing).


• The Commission/Agency may request additional information


• An amendment enters into force on the day of the signature of the receiving party


• An amendment takes effect on the date agreed by the parties or, in the absence of 
such an agreement, on the date on which the amendment enters into force.


Amendments







• Sample list of cases where an amendment is necessary:


• Removal of a beneficiary whose participation was terminated 


• Adding a new beneficiary


• Change of beneficiary due to partial takeover 


• Removing/adding a linked third party/international partner


• Change concerning a beneficiary/linked third party ‘not receiving EU funding’


• Change of coordinator


• Change of the coordinator’s bank account for payments


Amendments







• Via Participant Portal


• Teleconference via Teams, Zoom, Webex


• Via email : maria.vasile@ec.europa.eu


Communication with European Commission



mailto:maria.vasile@ec.europa.eu





© European Union 2021


Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the EU, permission may need to be sought directly from the respective right holders.


Image credits: © ivector #235536634, #249868181, #251163013, #266009682, #273480523, #362422833, #241215668, #244690530, #245719946, #251163053, #252508849, 2020. Source: Stock.Adobe.com. Icons © Flaticon – all rights reserved.


Thank you








Work Package 1: Hospital 
Studies
REVERSE
pREVention and management tools for rEducing
antibiotic Resistance in high prevalence Settings


Ash Sonpar
Scientific Project Manager







Vorführender

Präsentationsnotizen

WP2-5 feed into WP1 for coordination with national focal points. The national focal points will in turn coordinate with the 6 hospitals in their country. 











Task: Selection of Hospitals


Hospital selection almost complete


Contracts will be completed together with WP7
• Contracts will be signed between the hospitals and the national focal points
• National focal points will be responsible for the 6 hospitals in each country


National focal points will be the coordinating centers in each country 
• Data collection with WP1
• Workshops with WP1-5


Deliverable 1.1: Recruitment of the REVERSE hospitals (M6)







Task: Selection of Hospitals


Each hospital (or national focal point if national 
IRB) will submit an ethics application 


• Ethics will first be submitted to Swiss ethics by WP1
• Approved protocol and supporting documents will 


be given to each hospital to facilitate local approval 


Ethics proposal draft completed – will be submitted soon







Task – Kick 
off meeting 
with 
hospitals 


Will be arranged with WP2-5, WP7 and national 
focal points


MDS audit tool (with WP2)


Database training and login information 
• Set up through UZH







Task - Surveillance of outcome and process 
indicators


Quarterly videoconferences with national focal points
• Review data entered
• Troubleshoot issues







Task -
Interventions


• MDS audit (with WP2)


• Workshops prior to IPC and ABS interventions 
(with WP3 and 4)


• Implementation workshops (with WP5)







Task – Wrap up meeting 
Arranged in month 52 with input from all work 
packages







Deliverables


D1.1: Recruitment of the 
REVERSE hospitals (M6)


• almost complete


D1.2-D1.5: Surveillance of 
the outcome and process 


indicators (M14, 26, 38, 52)


• Database review with 
focal points 


• Troubleshoot issues and 
ensure data is complete


D1.6-D1.9: Interventions 
(M14, 26, 38, 52)


• Review adherence to 
interventions


• Implementation feedback 
(WP5)







Deliverables


D1.12: Intermediate 
analysis report (M42)
• Review data
• Write and distribute report to 


stakeholders


D1.10: Close-up meeting 
(M52)
• Meeting notes will be 


distributed to stakeholders


D1.11: Final report (M60)
• Review data
• Write and distribute final 


report
• Prepare publications







Thank you!
REVERSE has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 965265.


This presentation reflects only the author’s view and the Commission is not responsible for any 
use that may be made of the information it contains.





		Work Package 1: Hospital Studies

		Foliennummer 2

		Foliennummer 3

		Task: Selection of Hospitals

		Task: Selection of Hospitals

		Task – Kick off meeting with hospitals 

		Task - Surveillance of outcome and process indicators

		Task - Interventions

		Task – Wrap up meeting 

		Deliverables

		Deliverables

		Thank you!






WP 2: Microbiology and Diagnostic 
Stewardship (MDS)


Gian Maria Rossolini – University of Florence, Italy


REVERSE Kick-Off Meeting, 17 September 2021, Geneva, Switzerland







WP 2 (microbiology and diagnostic stewardship) - objectives


1. To establish state-of-the art microbiology methods to detect CRE, 
CRPA, and CRAB


2. To improve diagnostic microbiology capacity of participating hospitals


3. To perform point prevalence surveys on CRE in participating hospitals


4. To investigate clonal relatedness of identified CRE


Task 2.1


Tasks
2.2, 2.3, 2.4







Task Timeframe Lead partner Other partners
2.1. Microbiology capacity
and diagnostic stewardship


month 1 – 51 UNIFI UZH, UMCU, 
SAS-HUVM, 


NKUA


2.2 Molecular typing for 
outbreak investigation


(month 7 – 51) UNIFI UZH, UMCU, 
SAS-HUVM, 


NKUA


2.3 Repeated prevalence
surveys of CRE 


(month 6 – 51) UMCU UNIFI, UZH


2.4 Clonal relatedness of 
CRE and detection
resistance mechanism


(month 21 – 50) UMCU UNIFI, UZH


WP 2 (microbiology and diagnostic stewardship) - tasks







Task 2.1 - Microbiology capacity and diagnostic stewardship


Deliverable No and title Due date Status
D2.1 Microbiology capacity
auditing checklist


Month 6 In progress


o Checklist for auditing to be applied in the REVERSE hospitals (in collaboration with the national
focal points)


o Improve diagnostic microbiology capacity (rate of blood cultures, implementation of fast 
diagnostic microbiology workflows of positive blood cultures and respiratory tract specimens) 
where limitations are identified


o Establish an external quality control system for CRE, CRPA, CRAB for laboratories of the 
participating hospitals







Task 2.2 - Molecular typing for outbreak investigation


Deliverable No and title Due date Status
D2.4 Resistance genes and
plasmids in CRE,
CRPSA and CRAB


Month 50 Activity not yet started (planned from month 7)


D2.5 Clonal relatedness of
CRE, CRPSA and CRAB


Month 50 Activity not yet started (planned from month 7)


o Typing of isolates of MDRO from outbreaks occurred during the clinical trial 


(WGS analysis)







Task 2.3 - Repeated prevalence surveys of CRE


Deliverable No and title Due date Status
D2.2 Prevalence of CRE,
in basic measurement


Month 21 Activity not yet started (planned from month 6)


D2.3 Prevalence of CRE in
follow up measurements


Month 48 Activity not yet started


o Repeated prevalence surveys of CRE carriage (before baseline, end of baseline, 


end of IPC and ASP) in each REVERSE hospital on patients (250 patients per 


hospital, 4800 patients per survey) from selected wards (intensive care, 


haematology-oncology, internal medicine and surgery including transplant units)







Task 2.4 - Clonal relatedness of CRE and detection of resistance
mechanism
o Characterization of isolates from the repeated prevalence surveys by WGS for 


resistance mechanisms and for clonal relatedness. 


o Descriptive analysis of the geographic patterns and evolution in time, to 
determine the efficacy of infection control and AMS intervention


Deliverable No and title Due date Status
D2.4 Resistance genes and
plasmids in CRE,
CRPSA and CRAB


Month 50 Activity not yet started (planned from month 7)


D2.5 Clonal relatedness of
CRE, CRPSA and CRAB


Month 50 Activity not yet started (planned from month 7)







REVERSE WP 2 – milestones and interactions with other WPs


Milestone No and title Due date Other WPs
MS3 – MS6: 
hospitals selected in each
country


Month 6 WP1, WP3, WP4, WP5, WP6, WP7


MS7, MS9, MS11, MS13: 
hospitals commencing MDS 
program in each country


Months 12 - 21 WP1


MS26, MS28, MS29, MS31: 
hospitals completed the 
three programs in each
country


Monts 42 - 51 WP1, WP3, WP4







REVERSE WP 2 – for discussion


o Remodulation of task 2.2 (outbreak analysis)


o Remodulation of task 2.3  (reduction in the number of point-
prevalence surveys on CRE)
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Commander of the
British Empire







Strong visible message of commitment to good hand hygiene –
University Hospitals, Geneva







WP3: IPC module
Stephan Harbarth


UniGe







General Assembly


All Beneficiaries participating in REVERSE


Executive Board


WP leads and co-leads


WP1 WP2 WP3 WP4 WP5 WP6


REVERSE 
Project Office


REVERSE Project Management structure


REVERSE 
Steering Board


Scientific
Advisory


Board (SAB)


External
Stakeholder 


Panel


IMPLEMENTATION ECONOMIC 
EFFECTIVENESS


ABS MODULEIPC MODULEMDS MODULEHOSPITAL 
STUDIES







Partners


• Geneva
• Tel Aviv
• Firenze







Objectives


• To determine the effects of an IPC programme to 
enhance basic and advanced infection prevention and 
control measures to decrease the incidence density of 
healthcare-associated CRE, CRPA and CRAB as well as 
the prevalence of CRE in repetitive prevalence surveys







Specific Aims


1. To perform a scoping exercise of available evidence on 
recommendations and successful IPC interventions for AMR control in 
high-prevalence settings;
2. To produce bundles for successful IPC interventions;
3. To coordinate the setup, development and implementation of IPC 
interventions in the participating institutions;
4. To test conventional and innovative IPC bundles for endemic AMR 
control including various tools and toolkits;
5. To analyse and evaluate the effects and identify the most successful 
AMR control interventions.











Intervention
bundle


Antibiotic
use


Environmental
Hygiene


Compliance
levels


Colonization
pressure


Detection
rates


MDRO 
infection


rates


Potential biases







Tasks


• Task 3.1 Final preparation of the evidence-based IPC bundles, with 
adequate MDRO surveillance (month 1 – 12)


• Task 3.2 Sequential implementation and coordination of the IPC 
bundles (month 12 –51)







Preparation of the evidence-based IPC bundles, 
with adequate MDRO surveillance
• Current guidelines, recommendations and evidence-based bundles 


aimed at the control and prevention of MDRO will be identified and 
collected to produce a narrative synthesis.


• Possible contradictions and discrepancies between international, 
national and local recommendations will be documented. In close 
collaboration with the participating institutions, a final selection of 
evidence-based bundle elements will be performed and distributed.







Preparation of the evidence-based IPC bundles, 
with adequate MDRO surveillance (2)


• Local audits will be performed to establish current standards, as well 
as barriers and challenges related to MDRO control in the 
participating hospitals.


• A manual for accurate MDRO surveillance will be developed in 
collaboration with WP1 and WP2.







IPC bundles


• Onsite investigators will be trained in best practice guidelines (e.g. 
WHO multimodal hand hygiene improvement strategy) and will be 
provided with hands-on experience with the 3 bundle intervention 
packages. 


• Overcoming noncompliance and power distance will be trained using 
realistic situational reenaction. This will empower the participating 
hospitals in their capacity to implement intervention packages in their 
own hospital among medical and nursing staff.







IPC bundles (2)


• In close interaction and collaboration with WP5, WP2 staff will 
instruct hospital staff in the standardized implementation of the 
intervention packages. 


• It is planned to initiate the intervention modules as campaigns with 
the full endorsement and support of the clinical director or chief 
executive in the hospital to get the necessary support for the 
intervention. 


• Time will be dedicated in particular for monitoring the compliance 
and instructing and stimulating the adherence to the intervention 
bundles.







Deliverables


• D3.1 Summary report with study protocol of planned bundle 
interventions (Month 12)


• D3.2 Regular audit reports from participating hospitals (Months 24, 
42)


• D3.3 Intermediate and final analysis reports (Months 42, 60)







Actions so far


• Split of tasks & budget between ZRH and GVA
• Refining organizational issues and budgetary details
• Hiring of research fellow
• First informal meetings
• Preliminary review of IPC interventions







‘Coming together is a beginning, 
staying together is progress, 
and working together is success’


- Henry Ford







Carmeli Y et al. Microbiol Infect. 2010;16(2):102-11







Carmeli Y et al. Microbiol Infect. 2010;16(2):102-11







Carmeli Y et al. Microbiol Infect. 2010;16(2):102-11







Tomczyk S et al.  Clin Infect Dis (2019)







CPE control review -- Flowchart


Cochrane Effective Practice
and Organization  of Care
(EPOC)


Tomczyk S et al.  Clin Infect Dis 2019







WHO review: CPE control


• No RCT or controlled study
• All EPOC-studies from CPE-endemic countries: Israel, USA, Italy and Brazil
• All describe multi-faceted interventions


• EPOC: 11 interrupted time series studies
• Non-EPOC (N=35)


- 16 Non-controlled before-after studies
- 14 Before-after case-counts
- 3 Modeling studies
- 2 Longitudinal studies


Tomczyk S et al.  Clin Infect Dis 2019







Ben David et al Borer et al


Schwaber et al Kim et al.


Tomczyk S et al.  Clin Infect Dis (2019)







EPOC studies (change in slopes & rates of CPE)
Study Slope change (95% CI)* Level change (95% CI)*
Ben-David et al.[34] -0.57 (-0.58, -0.55) -2.56 (-2.77, -2.33)


Borer et al.[35] -0.32 (-0.58, -0.06) -3.93 (-5.95, -1.91)
Campbell et al.[36] -0.09 (-1.04, 0.87) 7.23 (1.89, 12.57)
Ciobotaro et al.[37] -0.91 (-0.97, -0.85) ¥ Not calculated
Gagliotti et al.[38]** -0.01 (-0.02, -0.002) 0.17 (-0.18, 0.51)


Hayden et al.[39] 
Facility 1 -0.13 (-2.70, 2.43) -17.43 (-42.29, 7.43)
Facility 2 -2.39 (-3.13, -1.66) -5.71 (-13.99, 2.60)
Facility 3 0.55 (-1.89, 2.99) -25.33 (-38.27, 12.40)
Facility 4 -0.38 (-2.33, 1.57) -20.94 (-37.60, -4.28)
Kim et al.[40] -3.55 (-4.25, -2.86) -31.80 (-52.77, -10.84)
Schwaber et al.[41] -0.30 (-0.45, -0.15) -1.19 (-1.95, -0.44)
Enfield et al.[42] 9.11 (-2.80, 21.02) -10.69 (-108.14, 86.77)
Hayden et al.[39]
Facility 1 -1.00 (-1.71, -0.29) -17.72 (24.91, -10.53)
Facility 2 -0.91 (-1.13, -0.70) -4.80 (-7.40, -2.20)
Facility 3 0.28 (-0.73, 1.30) -4.95 (-12.64, 2.75)
Facility 4 -0.21 (-1.25, 0.83) -5.46 (-14.32, 3.39)
Viale et al.[43] -0.09 (-0.12, -0.06) 1.20 (0.86, 1.55)


DalBen et al.[44] 0.63 (-0.01, 1.26) -17.89 (-20.12, -15.65)


Tomczyk S et al.  Clin Infect Dis (2019)







Infection control measures in high-quality CPE control studies
-- Systematic WHO review & meta-analysis --


Intervention EPOC studies


Active surveillance 10/11
Contact precautions 10/11
Cohorting 9/11
Monitoring, audit and feedback 9/11
Patient isolation 9/11
Hand hygiene education & monitoring 6/11
Education 4/11
Antibiotic stewardship 4/11
Enhanced environmental cleaning 3/11
Daily chlorhexidine gluconate baths 3/11
Flagging positive patients in medical record (alerts) 3/11
Environmental surveillance 1/11
Temporary ward closure 1/11


Tomczyk S et al.  Clin Infect Dis 2019







WHO: Essential action items for
the prevention and control of CPE


❶ Implementation of multimodal IPC strategies


❷ Importance of hand hygiene compliance for the control of CPE


❸ Surveillance of CPE infection & surveillance cultures for asymptomatic CPE 
colonization (need for high-quality lab support) 


❹ Contact precautions


❺ Patient cohorting


Tomczyk S et al.  Clin Infect Dis 2019







WHO Guidelines (2017) 


https://www.who.int/infection-
prevention/publications/guidelines-cre/en/


https://apps.who.int/iris/bitstream/handle/10665/312226/
WHO-UHC-SDS-2019.6-eng.pdf?ua=1


WHO Implementation Manual (2019) 



https://www.who.int/infection-prevention/publications/guidelines-cre/en/

https://apps.who.int/iris/bitstream/handle/10665/312226/WHO-UHC-SDS-2019.6-eng.pdf?ua=1
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WP4: Antibiotic Stewardship Programme (ABS)


Evelina Tacconelli (lead)
Jesús Rodríguez-Baño (co-lead)
Yehuda Carmeli
George L. Daikos
Stephan Harbarth
Adriana Hristea
Jan Kluytmans
Gian-Maria Rossolini


REVERSE
pREVention and management tools for rEducing antibiotic Resistance in high prevalence Settings


Kick off meeting 17 Sept 2021







Objectives of WP4


1. To develop evidence based ABS interventions to be implemented in the clinical study 
(baseline and advanced).


2. To assess effectiveness of ABS interventions based on patient case mix and most prevalent 
antimicrobial resistant pathogens.


3. To test integration of ABS recommendations with measures implemented in the IPC and 
MDS availability.


4. To develop recommendations for clinical management strategies of severe infections 
caused by antimicrobial resistant bacteria.


5. To provide clinical and epidemiological data to inform cost modelling to define effectiveness 
of stewardship modules by hospital setting and available resources, and define transferability 
including LMICs.


REVERSE







Primary outcome: 
Incidence density of HAI due to a 
composite index of CRE, CRPE, 
and CRAB combined


Secondary outcomes:


 Quarterly proportions of HAI due CRE, CRPA, and 
CRAB.


 Incidence density (N/1000 patient-days) of healthcare-
associated BSI of any type.


 Incidence density (N/1000 patient-days) and quarterly 
proportions of HAI due to other clinicallyimportant MDROs 
(ESBL-KLEPNE, MRSA, VRE).


 Incidence density (N/10’000 patient-days) of 
Clostridioides difficile infection (CDI). 


 Process indicators: performed blood culture sets; 
performed stool tests for Clostridioides difficile; 
consumption of alcohol-based handrub solution per 1000 
patient-days; antimicrobial consumption in DDDs.


 Antibiotic consumption per 1000 patient-days (WP6).
 Prevalence of CRE colonisation before baseline, end of 


baseline, end of IPC intervention (WP3), end of ABS 
intervention (WP4).


 Resistance-mechanisms of the isolated CRE in the four 
prevalence surveys.


 Clonality of the isolated CRE in the four prevalence 
surveys. 


 In-hospital all-cause mortality; 30-day all-cause 
mortality.


 Re-admissions density (N / month) of any type (WP6).
 Length of hospital stay for admissions of any type 


(WP6).







Power calculation  


* Mean estimated incidence densities of HAI due to a composite index incorporating CRE, CRPA and CRAB, combined for Greece, Italy,
Romania and Spain were 2,99/1000 patient-days 0.73, 0.62, and 0.51, respectively, based on findings and modelling of the ECDC point
prevalence survey of 2016/2017.


Estimations calculated for hypothesized effects of the 
intervention programmes:
- Reduction of 25% of HAI by IPC alone (IPC compared to 


baseline)
- Reduction of 35% of HAI by IPC and ABS combined (IPC 


plus ABS compared to baseline).
- Reduction of 10% HAI by ABS on top of IPC (ABS 


compared to IPC).
- Reduction of 15% HAI by enhanced implementation support 


on top of 35% reduction by IPC and ABS combined (as 
compared to basic implementation support).







Antibiotic Stewardship Interventions


1. Establishment of multidisciplinary stewardship committee
2. Guidance document on syndrome – specific treatment pathway
3. Dedicated recommendations for new drugs
4. Training on judicious antibiotic prescription
5. Audit and feedback on compliance to guidance on antibiotic use
6. Stewardship rounds 2 times a week in high risk settings (intensive care, haematology-


oncology, transplant units)
7. Pathway for the integration of antibiotic consumption reporting to the stewardship 


policies
8. Weekly stewardship rounds in wards other than high-risk, but with a high prevalence of 


AMR
9. Integration of screening results in the decision-making process for empiric therapy for 


severe bacterial infections in immunocompromised patients
10. Integration of screening results before abdominal surgery for personalised 


prophylaxis
11. Integration of molecular characterization of cultures to drive targeted therapy of BSI and 


HAP







ABS interventions as described in the project


Fourth Point Prevalence
of CRE


Progressive implementation
of all IPCMs







Preliminary considerations
Re-assessment of interventions


 The hospital selection process underlined a 
substiantial heterogeneity in terms of IPCM – ATBS –
Diagnostics among centers with the same incidence
of infections caused by target resistant bacteria
 There is therefore a need to realign DoW with the 


diagnostic interventions included in the clinical
studies (WP2 - WP4) 
 Corrective actions started to align tasks (and linked


budget) among WPs and different proposals are 
under assessment







BASIC
CHECKLIST


1. Programme to adhere to national ABS plans (if any)


2. Active multidisciplinary stewardship committees


3. Updated and tailored on local microbiological data of guidance
documents on syndrome-specific treatment pathways and dedicated
recommendations for new drugs


4. Established training and audit procedures (including feedback) on
compliance with local guidelines on antibiotics


5. Established more than one time a week ABS rounds in ICU,
transplant units and haemato-oncology


6. Established weekly ABS rounds in areas with high burden of MDRO


7. Periodic reports on hospital antibiotic consumption fed to the ABS
team


Technical interventions (advanced)


1. Molecular characterization of resistance 
genes in MDRO isolated in BSI to drive target 
therapy


2. Screening of patients in high-risk areas 
(intensive care, transplant units, haematology-
oncology) to drive empiric therapy of severe 
infections 


3. Personalised surgical prophylaxis in patients 
colonised by MDR-pathogens before 
abdominal surgery


4. Rapid molecular testing in patients with
hospital-acquired pneumonia in intensive care


Locally tailored ABS Programme


Baseline or advanced
intervention
«Calibrated


approach to ABS»







Local active «basic» ABS measures
No measures active


Some measures active


All measures active


Calibrated Implementation (examples) based on local already active ABS measures


0 6 18


Basic Implementation


Basic Implementation
Support


Screening to drive empiric therapy
implementation


Basic Implementation
Support


BSI Advanced Implementation Support


6


6


6


6


1. Screening to drive empiric therapy 


2. Molecular testing in patients with BSI to drive target therapy


3. Rapid molecular test in patients with VAP to improve targeted
therapy


4. Personalized surgical prophylaxis


Check-list of the local 
active measures


Advanced interventions 
elements 3


3


Month


ICU Advanced Implementation Support


Basic Implementation
Support


Screening to drive surgical
prophylaxis implementation


 A preliminary analysis of tasks and available budget with the coordinator and the other WP leaders seems to suggest that the option is feasible
 A final decision can be taken only after the estimation of costs of diagnostics and man-power based on sample size and local epidemiology by the clinical studies







Interactions with other WPs
 WP1: clinical trial (basic and and advanced ABS 


measures)
 WP2: point prevalence surveys (clinical studies?)
 WP3: clinical studies (screening of high risk patients


and pre-surgery)
 WP5: educational meetings during ATB 


implementation
 WP6: economic assessment (data collection from 


clinical studies)
oNeed to add involved Partners in the interaction 


(attributed MM) in the WP4
oNeed to align the due-month of Tasks to the global 


projects’ timelines







Task 
4.1


Evaluation of 
hospitals


Month 
1 - 30


Lead partner: UNIVR
Other partners involved: SAS- HUVM, NKUA, UZH, 
UMCU, UNIFI


AIM: define specific interventions calibreted by epidemiological 
scenario and case-mix of patients.


Task 
4.2


Implementation of 
basic level of ABS


Month
24-51


Lead partner: UNIVR
Other partners involved: SAS- HUVM, NKUA, UZH


AIM: apply interactive processes embedded in multinational
approaches to reduce ATC


Task 
4.3


Efficacy of rapid 
molecular test in 
driving targeted 
therapy for BSI 


Month
30 - 57


Lead partner: SAS- HUVM, 
Other partners involved: UNIFI, and 3 hospitals with 
highest burden of BSI caused by MDR-bacteria


AIM: reduce inappropriete antibiotic use and overall consumption.


Task 
4.4


Efficacy of screening 
in driving empirical 
therapy for severe 
infections in high 
risk population


Month
30 – 51


Lead partner: UNIVR
Other partners involved: UNIFI, UMCU, 6 hospitals 
with highest burden of AMR in immunocompromised


AIM: test if isolation of MDR-bacteria from screening samples in 
immunocompromised hosts will increase appropriateness of 
therapy and reduce the use of broad-spectrum antibiotics.


Task 
4.5


Personalised 
prophylaxis in 
patients colonised 
with ESBL and KPC 
before abdominal 
surgical prophylaxis


Month
30 – 51


Lead partner: UNIVR
Other partners involved: UMCU, 6 hospitals with the 
highest burden of SSI (abdominal surgery) caused by 
MDR-bacteria


AIM: reduce the incidence of surgical site infections, and therefore 
antibiotic use, in patients colonised with ESBL and KPC-producing 
bacteria before abdominal surgery by providing personalised 
surgical prophylaxis.


Task 
4.6 


Efficacy of rapid 
molecular diagnosis 
in improving targeted 
therapy in ICU 
patients with VAP


Month
30 – 51 


Lead partner: UNIFI
Other partners involved: 3 hospitals with the highest
burden of VAP caused by MDR-bacteria


AIM: define effectiveness of implementing rapid molecular tests in 
patients with HAP in settings with high prevalence of MDR-Gram 
negative bacteria on the reduction of inappropriate antibiotic use 
and overall consumption.


Tasks of WP 4







WP4 Milestones
Milestone 
number


Milestone title Lead 
beneficiary


Due Date (in 
months)


Means of verification Status


MS3 All 6 hospitals in Spain selected 3 - SAS 6 (Jan 2022) Contracts signed


MS4 All 6 hospitals in Italy selected 2 - UNIVR 6 Contracts signed


MS5 All 6 hospitals in Greece selected 9 - NKUA 6 Contracts signed


MS6 All 6 hospitals in Romania selected 1 - UZH 6 Contracts signed


MS17 First 6 hospitals commencing ABS 
programme 


2 - UNIVR 24 (July 2023) WP4 report


MS19 Second group of 6 hospitals commencing 
ABS programme


2 - UNIVR 27 WP4 Report


MS21 Third group of 6 hospitals commencing ABS 
programme


2 - UNIVR 30 WP4 Report


MS23 Fourth group of 6 hospitals commencing ABS 
programme


2 - UNIVR 33 WP4 Report


MS26 First six hospitals completed all three 
programmes


1 - UZH 42 WP1 Report


MS28 Second group of six hospitals completed all 
three programmes


1 - UZH 45 WP1 Report


MS29 Third group of six hospitals completed all 
three programmes


1 - UZH 48 WP1 Report


MS31 Fourth group of six hospitals completed all 
three programmes


1 - UZH 51 WP1 Report







Preliminary selection of Italian and Spanish centers


Hospital de 
Jerez, Jerez


Hospital  Alvaro 
Cunqueiro, Vigo


Hospital Son 
Espases, Palma


Hospital Reina 
Sofía, Córdoba


Hospital del 
Mar, Barcelona


Hospital Univ. 
de Alicante, 
Alicante







WP4 Deliverables


Deliverable 
Number


Deliverable Title Lead
Beneficiary


Type Dissemination 
Level 


Due Date
(in months)


Statu
s


D4.1 Practical recommendation to implement 
antibiotic stewardship in hospitalized 
patiens by case mix and income status.


2 - UNIVR Report Public 60 -


D4.2 Recommendation on implementation of 
rapid tests in sepsis and HAP to reduce 
inappropriate usage and overall consuption.


2 - UNIVR Report Public 60 -


D4.3 Recommendation on implementation of 
screening of immunocompromised patients 
to drive appropriate empiric therapy of 
severe bacterial infections.


2 - UNIVR Report Public 60 -


D4.4 Recommendation on implementation of 
personalized surgical prophylaxis in patients 
colonised by ESBL- producing bacteria and 
KPC before abdominal surgery.


2 - UNIVR Report Public 60 -







“REVERSE” antimicrobial resistance
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WP5 – Central research question


Will the tailored 
implementation of 
REVERSE clinical 


interventions (IPC & 
ABS) be superior to a 
standard approach to 
their implementation?


3



Vorführender

Präsentationsnotizen

Before the IPC module commences, hospitals will be randomised to either tailored (n=12) or standard (n=12) implementation







Institute for Implementation Science in Health Care, IfIS


4


Implementation strategies: “Methods or techniques used to enhance the adoption, implementation, and 
sustainability of a clinical program or practice.“ (Proctor et al., 2013)


• ‘How to’ component of change 
• Examples of implementation strategies: Training; audit & feedback; utilisation of ‘champions’
• ERIC – Expert Recommendations for Implementing Change – taxonomy (Powell et al., 2015) 


represents consensus on common implementation strategy terms, definitions and categories and will 
be utilised


Tailored implementation strategies: “Strategies to improve professional practice that are planned, 
taking account of prospectively identified determinants of practice.” (Baker, 2015)


• Examples of determinants: Organisational culture, climate, resources, structures; provider knowledge, 
motivation, perception; legislative foundations, policy agendas; patient factors


• CFIR – the Consolidated Framework for Implementation Research (Damschroder et al., 2009) will be 
used


WP5 – Focus: Implementation strategies & their tailoring



Vorführender

Präsentationsnotizen

Implementation strategies are mostly multifaceted (as our will be as well) and a combination of multiple strategiesKey Processes in ERIC: planning (e.g. developing a formal implementation plan), educating (e.g. conduct educational meetings), financing (e.g. access new funding), restructuring (e.g. revise professional roles), managing quality (e.g. provide clinical supervision, audit and feedback, reminders), attending to policy context (e.g. creating or changing credentialing and/or licensure requirements)
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Consolidated Framework for Implementation Research (CFIR)
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Damschroder, L. J., Aron, D. C., Keith, R. E., Kirsh, S. R., Alexander, J. A., & Lowery, J. C. (2009). Fostering implementation of health services research findings into practice: A consolidated framework for 
advancing implementation science. Implementation Science, 4(1), 50. https://doi.org/10.1186/1748-5908-4-50



Vorführender

Präsentationsnotizen

Helpful to assess which of these factors actually predict successful implementation (see youtube video Rachel Shelton)WP 5 aims to detect determinants of practice using CFIRCFIR offers an overarching typologyCFIR offers constructs to consider when local barriers are identifiedPrior to implementation, WP5 will assess potential barriers and facilitators for implementation. CFIR offers a variety of explicitly defined constructs for which data can be collected.CFIR can also be used to guide formative evaluation  WP5Characteristics of the intervention:Intervention sourceEvidence strength and qualityRelative advantageAdaptabilityTrialabilityComplexityDesign qualityCostInner Setting:Structural CharacteristicsNetworks and CommunicationsCultureImplementation ClimateReadiness for implementationOuter Setting:Patient needs and resourcesCosmopolitanismPeer pressureExternal policies and incentivesIndividuals involved:Knowledge and beliefs about the interventionSelf-efficacyIndividual stage of changeIndividual identification with organizationOther personal attributesImplementation process:PlanningEngagingExecutingReflecting and Evaluating



https://doi.org/10.1186/1748-5908-4-50
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WP5 – Objectives


1. To understand contextual barriers and facilitators for the implementation of antibiotic stewardship, 
diagnostic stewardship and infection prevention and control measures in acute care hospitals in regions 
with high antimicrobial resistance prevalence;


2. To develop generalisable knowledge about the determinants influencing implementation of IPC, ABS 
and MDS practices in a diverse group of European hospitals;


3. To design and evaluate a tailored implementation strategy as compared with a standard 
implementation strategy as part of a type 2 hybrid implementation-effectiveness trial;


4. To produce tools for implementing antibiotic stewardship and infection prevention and control, taking 
into account organisational culture, national strategies, and the hospital networks along their referral 
pathways;


5. To engage regional and national stakeholders in healthcare and politics to engage in antibiotic 
stewardship and infection prevention and control.


6



Vorführender

Präsentationsnotizen

2. The obtained knowledge should be applicable beyond the studied systemsContribution: Protocol development (WP1) and examination of site, clinician, and beneficiarycharacteristics (WP2-4); targeted distribution of information and intervention materials to ward personnel(WP2-4); cost effectiveness analyses (WP6); sustainability plan (WP7)We will work closely together with WP1. The hospitals examined through WP1 function as Reference Hospitals. Furthermore, WP1 and WP5 will organize implementation workshops. These workshops aim to brief the hospitals on the forthcoming interventions.
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WP5 - Tasks


– Task 5.1: Organisational culture and readiness for implementation of the REVERSE hospitals (month 6 –
18) 


– Task 5.2: Prospective identification of implementation determinants and development of tailored 
implementation strategies in ENHANCE study sites (month 12 – 24) 


– Task 5.3: Training local implementation teams/onsite investigators (month 18 – 36) 
– Task 5.4: Formative evaluation of implementation process in ENHANCE study sites (month 24 – 48) 
– Task 5.5: Summative evaluation (month 48 – 60) 
– Task 5.6: Tools for capacity building (month 36 – 60) 
– Task 5.7: Networking and sustainability (month 12 – 40, 51) 
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WP5 – Linkages with and questions to discuss with other WPs


– WP 1
– Linkages: Joint conduct of readiness assessments; determinant identification; training of implementation teams; summative 


evaluation; capacity building & network development
– Questions: Can the measurement of selected implementation outcomes (e.g., feasibility, acceptability, fidelity) be integrated


into our list of secondary outcomes?
– WP 3 (IPC) and WP 4 (ABS)


– Linkage: We will support the implementation of interventions developed by WP 3&4
– Questions: What will be the key components of each intervention? What will their implementation require? Will it be 


possible to tailor the interventions?
– WP 6 


– Linkage: We want to understand the costs of tailored implementation 
– Questions: How can the cost efficiency/ effectiveness of tailoring be monitored and measured?


– WP 8 (ethics)
– Linkage: Our data collection will need to be sufficiently captured in our study protocol
– Questions: How will we develop a joint protocol to include all study details? And how will we register and publish this 


protocol as a group?
8
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Any questions?
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Background


- Recent reviews have identified several health-economic evaluations of various IPC, ASP 
and MDS programmes. However, the quality of identified studies was low.
- Inadequate quantification of cost of intervention and implementation
- Impact of interventions on quality of life unclear
- Affordability not evaluated, which is problematic in many high prevalence settings
- Relative importance/value of prevention of different infections, often focusing on a 


single pathogen
- Focus only on high income countries 


- Estimation of the cost-effectiveness of interventions is crucial for rational decision 
making in the context of limited healthcare budgets. 


- Eliciting preferences for programmes/interventions in low- and middle-income countries 
is a key step for extrapolating findings from the study undertaken in Europe 







• An intervention that is cost-effective in one setting is not necessarily cost-effective in 
another


• Dependent on e.g. the incidence of infections, prevalence of antibiotic resistances, 
levels of antibiotic use in community and hospital, IPC landscape and healthcare 
systems. 


Setting


• While some interventions may particularly impact some organisms (and thus infection 
types), others may have an impact across multiple bug-drug combinations.


• Reductions in particular bug-drug combinations may be viewed by stakeholders as 
more important than equivalent reductions in other combinations.


Bug-drug 
combinations


• Cost-effectiveness of interventions is also dependent on perspective: whether 
estimating change in direct costs and health benefits (through infections prevented, 
and impact on mortality and morbidity or quality of life); cost-effectiveness of 
intervention adoption at the healthcare provider or system level; or societal impact 
including implications on costs and health due to reductions in drug resistance in the 
population. 


Perspective


• Interventions that are cost-effective in a particular setting are not necessarily affordable 
in that same setting. 


• Budget impact analyses are needed to assess affordability, i.e. considering the hospital 
budget and also potential generalizability to low- and middle income countries


Affordability







Objectives


1. To estimate costs and health benefits associated with the interventions, including 
estimation of quality of life impact of infections;


2. To perform cost-effectiveness evaluations accounting for heterogeneity based on clinical 
trials results;


3. To perform cost-effectiveness evaluations beyond the trial duration incorporating impact 
on resistance and its health and cost consequences in the long-term;


4. To conduct budget-impact analyses to provide estimates of affordability of tested 
interventions in different resource settings;


5. To identify potential barriers and facilitators of implementation in two selected LMICs.







- Month 25-34, Lead partner: PHE; Other partners involved: UOXF 


- This task focuses on updating existing systematic reviews on cost-effectiveness of ABS, 
IPC, and MDS programmes. 


- Will provide an up-to-date overview of cost-effectiveness estimates and will be used to 
inform specific parameters and modelling approaches for the cost-effectiveness analyses 
(Tasks 6.3 and 6.4).


Task 6.1 Updating systematic reviews on cost-
effectiveness of ABS, IPC, and MDS programmes


Deliverable No and title Due date Status
D6.1 Final report and 
publication for T6.1


Month 37 Not yet begun







- Month 22-45. Lead partner: UOXF; Other partners involved: PHE, UNIGE 
- WP1 and WP5 will work closely together to ensure relevant data collection


- Micro-costing of interventions: Costs on intervention components and pathways of 
implementation across settings will be collected using standardized reporting (2 hospitals 
from each country). 


- Clinical and cost outcomes: Clinical outcome data (e.g. incidence of indicator 
pathogens) and relevant resource use (length of hospital stay, re-admissions, antibiotic 
usage) will be collected during the trials in collaboration with WP1.


- Composite outcome:  Detriment to quality of life among patients acquiring key 
pathogens of interest will be collected (nested study matching infected 1:2 to patients 
uninfected at time of recruitment) and a composite outcome measure (a weighted 
cumulative incidence of all included key pathogens) will be developed.


Task 6.2 Estimation of intervention costs, clinical and economic 
outcome data collection, and creation of weighted composite 
outcome measure of healthcare associated infections


Deliverable No and title Due date Status


D6.2 Final report for T6.2 Month 47 Discussions on data collection initiated across WP







- Micro-costing: Standardized reporting form to collect costs on all intervention 
components as well as pathways of intervention implementation; does it include all 
relevant items, is it understandable and feasible to complete for the different intervention 
(bundles), what is likely trial specific? 


- Clinical and cost outcomes: Ensure all relevant items are collected in terms of resource 
use.


- QALY estimation: Nested study requires ethical approval; collect answers to 
standardized questionnaires (EQ-5D & SF-12, available in local language) from all 
consenting patients (or guardian/welfare attorneys/family member) with infection and 
matched control patient (1:2) during hospitalization (study nurse using REDCap) and at 1, 
3, 6 and 12 months post-discharge (pre-paid envelopes or link to REDCap survey).


- Composite outcome: Assess relative importance of different infections using swing 
weighting. Involve multiple experts from high-endemic settings and relevant stakeholders 
networks such as EU-JAMRAI, WHO, ECDC, those already in advisory board. 
Suggestions welcome. 


Task 6.2 Specifics and input needed







- Month 35 – 46. Lead partner: PHE; Other partners involved: UOXF, ISGlobal


- The cost-effectiveness of the different intervention bundles will be assessed from the 
hospital perspective based using a health economic model informed by trial data 
synthesised with data from the literature and other studies. 


- Change in costs associated with interventions, along with the expected pay-offs will be 
assessed using alternative measures of benefit.


- Uncertainty in cost-effectiveness outputs will be assessed, as well as the relative 
influence/importance of model inputs. 


- Changes to the decision of whether or not an intervention is deemed ‘cost-effective’ 
according to prevalence and setting, as well as willingness to pay for health benefits will 
be explored. 


Task 6.3 Hospital perspective cost-effectiveness


Deliverable No and title Due date Status
D6.3 Final report and 
publication for T6.3


Month 48 Not yet begun







- Month 47 – 60. Lead partner: PHE; Other partners involved: UOXF, ISGlobal


- Extend the model developed under task 6.3 by incorporating costs at the societal level 
and considering the potential longer-term impact of interventions on antibiotic resistance 
in the population. 


- This model will capture the value, both in terms of economic costs and health, of reduced 
resistance, and will build on current work of PHE and UOXF.


Task 6.4 Societal perspective and incorporating long-
term effects


Deliverable No and title Due date Status
D6.4 Final report and 
publication for T6.4


Month 60 Not yet begun







- Months 46-57, Lead partner: UOXF; Other partners involved: PHE, ISGlobal


- Assess affordability in different settings and demonstration of the financial implications of 
implementation. 


- An app will be developed to allow decision makers in various settings, including in LMICs 
where available budgets are often limited, to assess affordability of the interventions at 
varying levels of uptake and local costs in their own setting.


Task 6.5 Budget impact analysis


Deliverable No and title Due date Status
D6.5 Final report and 
publication for T6.5


Month 60 Not yet begun







- Month 43-60. Lead partner: ISGlobal; Other partners involved: UOXF, PHE 


- A cross-sectional discrete choice experiment (DCE) will be performed to explore the 
relative importance of barriers and facilitators of intervention uptake in health facilities 
based in Guyana (upper/middle-income country in South America) and Mozambique (low-
income country in Sub-Saharan Africa). 


- Attributes of the survey will be based on a literature review and qualitative interviews with 
key AMR experts. 


- This DCE will be used to extrapolate findings and recommendations to other high 
prevalence settings from Europe and LMIC and will work to complement the findings of 
WP5.


Task 6.6 Focus on extrapolation to LMIC


Deliverable No and title Due date Status
D6.6 Final report and 
publication for T6.6 


Month 60 Not yet begun
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- Instalment of REVERSE management bodies and organisation of formal Executive Board, 
General Assembly and Steering Board meetings


- Development and maintenance of the REVERSE project management plan
- Coordination of financial and technical reporting to the European Commission
- Instalment of the internal progress monitoring processes and decision-making processes 


and monitoring of the progress and quality of the research performed in all WPs
- Monitoring the completion of key milestones in REVERSE and project level risks and 


developing appropriate corrective measures if needed


Task 7.1 Project Management


Deliverable No and title Due date Status
D7.1 Project Management plan Month 2 Update currently made based on ongoing amendment, submission


in month 3
D7.4 Kick-off meeting Month 3 Planned to be submitted on time


D7.12-16 Project Meetings Months 13, 
25, 37, 49, 60


0.5-1 Day Meetings following on ECCMID (normally in April)







Task 7.1 Project Management
General Assembly
- Ultimate decision-making body
- Lead investigators of all beneficiaries
- Face-to-face meetings during project meeting in April


Steering Board
- Management issues related to


WPs 1-4
- Project Office members and


managers and lead
investigators of all national focal
points


- Currently biweekly video-
conferences


Executive Board
- Coordination of research work and dealing with


issues raised by the Steering Board
- WP leads and co-leads, and the Project Office
- Currently monthly videoconferences, face-to-


face meetings minimum once per year during
the annual project meeting in April


WP Teams
- WP meetings with


investigator-researchers 
involved in WP


- Should be ideally initiated in 
October 2021 for WPs 1-5, 
and involve also the Science 
(and Administrative) Manager


Project Office
- Walter Zingg 


(Coordinator, UZH)
- Ashlesha Sonpar 


(Science Manager, 
UZH)


- Sascha Serno 
(Administrative 
Manager, UZH)


- Ram Venkatachalam 
and Ron de Winter 
(PM support, UMCU)


- Claire Martis 
(Communications 
support, UMCU)


ESP
- Supporting the


communication and
exploitation work in 
REVERSE


- Participation in 
project meetings and
larger events


- Not established yet


SAB
- Supporting scientific activities through expert feedback and opinion
- 6 members:


- Jean-Christophe Lucet (EPRI, APHP, France)
- Barry Cookson (UCL, UK)
- Greet Ieven (University of Antwerp, Belgium)
- Jo Rycroft-Malone (Lancaster University, UK)
- Marc Struelens (formerly ECDC)
- Rossitza Vatcheva-Dobrevska (Univ. Hosp. Queen Joanna, Bulgaria)







- Consortium Agreement: 
- All beneficiaries received the final version of the consortium agreement from UZH this 


Wednesday
- Please check and complement the signature page of your organisation as soon as you can
- Please also indicate if any background has to be added, as soon as you can.


- Afterwards, you will receive the consortium agreement for signature


- Amendment: 
- Ongoing updates to the amendment conducted in the EC Portal, should be finalised over the 


next weeks


Task 7.2 Maintenance of EC Grant Agreement and 
Consortium Agreement


What is happening?







- Development and maintenance of the Data Management Plan (DMP)
- Describing the principles, standards, methods, processes and policies regarding the storage, 


curation and dissemination of the data collected in REVERSE under FAIR principles


Task 7.3 Management of Data


Deliverable No and title Due date Status
D7.11 Data Management Plan Month 6 Planned to be submitted on time







- Development and implementation of the strategy for knowledge management and 
protection
- Common principles and policy on knowledge management and protection in accordance with 


the relevant articles in the EC Grant Agreement stipulating the rules and procedures involving:
- Access to Background
- Ownership, Protection and Exploitation, Dissemination, Transfer and Licensing of Results
- Access Rights to Results


Task 7.4 Management of Knowledge


Deliverable No and title Due date Status
D7.3 Initial Plan for the Dissemination and Exploitation
of Results (PDE)


Month 3 Planned to be submitted in month 5 due to
the delayed start of the Administrative 
Manager


D7.5 Updated PDE Month 24 -


D7.6 Final PDE Month 60 -







- Monitoring the compliance to all relevant international guidelines, conventions and ethical 
requirements applicable to REVERSE  See also WP 8


- Partners to report on status of ethical approvals in Executive Board meetings


Task 7.5 Management of Ethics







- Performance of a stakeholder landscape, (further) identifying key organisations / networks 
/ projects and their representatives that could serve on our ESP


- Development of a Terms of Reference for the ESP
- Providing organisational support to the ESP (meetings, minutes, cost reimbursement etc.)


Task 7.6 Stakeholder Management


Deliverable No and title Due date Status
D7.8 External Stakeholder
Panel Terms of Reference


Month 3 Planned submission in month 5 due to the delayed start of the
Administrative Manager







- Development and implementation of the REVERSE visual identity
- Production of communication materials and templates
- Development and curation of the REVERSE website and Social Media accounts
- Development of scientific publications and presentations at conferences (all beneficiaries)
- Development of press releases and newsletters
- Organisation of the REVERSE online webinar and final conference


Task 7.7 Communications


Deliverable No and title Due date Status
D7.2 REVERSE style guide
and templates


Month 2 Planned to be submitted in month 4 due to the delayed start of the
Administrative Manager


D7.7 REVERSE website Month 3 Planned to be finalised in month 6 due to the delayed start of the
Administrative Manager


D7.9 REVERSE webinar Month 5 Planned to be done on time


D7.10 REVERSE conference Month 60 -
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- Deliverables led by UZH and work already initiated, some will need the support from other 
beneficiaries


Deliverables and status


Deliverable No and title Due date
D8.1  H – Requirements No. 2 Month 9 (March 2022)


D8.2 H – Requirements No. 3 Month 30 (December 2023)


D8.3  H – Requirements No. 4 Month 59 (May 2026)


D8.4 HCT – Requirement No. 5 Month 6 (December 2021)


D8.5 POPD – Requirement No. 6 Month 6 (December 2021)


D8.6  NEC – Requirement No. 7 Month 12 (June 2022)


D8.7  EPQ – Requirement No. 8 Month 6 (December 2021)


D8.8  GEN – Requirement No. 9 Month 18 (December 2022)
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1. Finalizing the consortium agreement;


2. Submitting the 1st amendment;


3. Obtaining national/local IRB approvals;


4. Finalizing contracts with the hospitals;


5. Communicating and planning the actions with the hospitals;


6. Detailing of the interventions and realigning the actions between the work packages;


7. Continuing regular meetings on board and steering group levels;


8. Planning of the next project meeting at ECCMID 2022.


Next steps
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