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Foreword

Burden of Resistance and Disease in European Nations (BURDEN) is a project that
was established to understand the dimensions of the economic and societal
consequences of antimicrobial resistance (AMR). BURDEN is designed to bridge the
gap of knowledge between the impact of AMR from the individual, hospital and
countrywide perspective and to explore the damaging consequences of AMR by
providing valid and comparable data on the costs faced by societies and health care
delivery systems on a nation-by-nation basis in Europe. The wide variety of health
systems in Europe makes it even more difficult to compare information from
individual cost-of-illness studies carried out in different countries. Therefore, it is
extremely important to provide realistic estimates of the burden of disease and the
costs attributable to infections caused by antimicrobial resistant pathogens for
member states and accession countries of the European Union.

The BURDEN project strives to achieve following objectives:

- To identify on a country-by-country basis the information needs of different
stakeholders (public health experts, policy makers, politicians, health care system
managers) for their own assessment of the burden of infectious diseases caused
by antimicrobial susceptible and resistant bacterial pathogens

- To generate country-specific cost models for quantifying the economic loss due to
AMR

- To identify incentives and counter-incentives that impinge on efforts to control the
spread of AMR

- To determine the excess morbidity, mortality and costs attributable to AMR in
hospitals and ICUs in different European countries (incl. the influence of delay in
appropriate therapy)

- To provide direct feedback on the individual performance of the participating
hospitals

- To forecast trends of AMR by extrapolating data available over the last six years
for countries participating in EARSS and HELICS/IPSE.

- To illustrate the financial impact of AMR on care in European hospitals, and to
estimate the human and societal dimensions of infections caused by resistant
pathogens (quality of life lost) and the repercussions for the health care systems
(loss of confidence in hospitals)
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Section 1 The BURDEN Network

1.1.

The BURDEN Project Management Group (PMG)

The PMG consists of work package leaders and other specialists from the
institutions involved in the project.

The PMG assists the Coordinator in decisions concerning achievements of the
project and overall quality. It is the forum for the discussion to ensure
consistency in the progress of the project towards milestones and
deliverables, adapting to unforeseen events whenever possible, and to assess
and evaluate project achievements.

The PMG also acts as a scientific and ethical committee, which meets at least
once a year on the occasion of the BURDEN Annual Plenary Meeting. This
meeting, as well as workshops within the framework of the project are also
attended by other collaborating partners (Expert Advisory Board; see below)

Name

Function Institute

Project Coordinator University Medical

Uwe Frank Center (UKF-IEMHE),

Work package Leader (WP 1,2,3) | Freiburg, Germany

Peter Davey Work package Leader (WP 4,5)

University of Dundee
(UDDCH), Scotland

Carl Suetens

Replaced by Marie-
Laurence Lambert

Institute of Public
Work package Leader (WP 6) Health (IPH), Brussels,
Belgium

Hajo Grundmann Work package Leader (WP 7)

National Institute for
Public Health &
Environment (RIVM),
Bilthoven, Netherlands

University Medical

Martin Schumacher | Work package Leader (WP 8) Center (UKF-IMBI),

Freiburg, Germany

Christine Wilson

University Medical
Center (UKF-IEMHE),
Freiburg, Germany

Administrative Coordinator (WP
1,2,3)




Deborah Lawrie-
Blum

Project Monitor (WP 1,2,3)

University Medical
Center (UKF-IEMHE),
Freiburg, Germany

Barbara Schroeren-
Boersch

Data analyst (WP 1,2,3)

University Medical
Center (UKF-IEMHE),
Freiburg, Germany

Klaus Kaier

Scientist (WP 1,2,3)

University Medical
Center (UKF-IEMHE),
Freiburg, Germany

Martin Chalkley

Scientist (WP 4)

University of Dundee
(UDDCH), Scottland

Duncan Heather

Administrator (WP 4,5)

University of Dundee
(UDDCH), Scottland

Faranak Ansari

Epidemiologist (WP 4,5)

University of Dundee
(UDDCH), Scottland

Marlieke de Kraker

Data manager (WP 7)

National Institute for
Public Health &
Environment (RIVM),
Bilthoven, Netherlands

Martin Wolkewitz

Statistician (WP 8)

University Medical
Center, Freiburg,
Germany

Coordination Office:

Address:
University Medical Center Freiburg
Breisacherstr. 115B
79106 Freiburg (Germany)

Mail: contact@eu-burden.info

Tel: ++49 761 270 8206

Fax: ++49 761 270 8203

Institute of Environmental Science and Hospital Epidemiology




1.2

The BURDEN Expert Advisory Board (EAB)

The members of the EAB meet on the occasion of the scheduled workshops
and BURDEN Annual Plenary Meetings. They provide scientific excellence on
account of their expertise and give advice regarding the organisation of the
project and dissemination of results.

Name

Institute

Jan Verhoef

University Medical Center Utrecht, Netherlands

Ad Fluit

University Medical Center Utrecht, Netherlands
(Substitute for Jan Verhoef)

Valeria Hryniewicz

National Institute of Public Health, Warsaw, Poland

Evelina Tacconelli

Universita Cattolica del Sacro Cuore, Roma, Italy

Serhat Unal

Infectious Diseases Society of Turkey, Ankara, Turkey

Jose Campos

Instituto Carlos Il Ministry of Health, Madrid, Spain

Eduard Huppertz

Health Economics Specialist, Germany

Vladimir Kr méry

National Cancer Institute, Bratislava Slovak Republic

The BURDEN Project Management Group and members of the Expert Advisory Board at the
kick-off meeting in Freiburg, Germany January 22nd and 23rd 2007
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Section 2 Work packages

2.1 Work package 1 — Project Coordination

Coordination of the project consists of dealing with contractual matters, monitoring
the work towards internal and external deliverables and seeking consistency in the
progress of the project towards milestones. It ensures not only adherence of events
to the work plan but also adapts planning to unforeseen events in the work plan,
continuously reviews and assesses project achievements and ensures the overall
quality of the outputs of activities.

The Programme Coordinator is responsible for decisions dealing with inter-
operability, design of exploitation scenarios, collaboration with surveillance networks
and national public health authorities and dissemination and promotion of the project
technical achievements. He ensures that agreement is reached in these consensual
discussions.

The Coordination Team coordinated all the activities relating to the project from an
administrative and process point of view, and kept track of the project development
with respect to monitoring the deliverable schedule.

The Coordination Team planned and executed all Annual Plenary Meetings, planned
Annual Project Management Group and Expert Advisory Board Workshops and
provided programmes and invitations to these meetings. Minutes were taken of all
the meetings:

Meetings

22-23 January 2007 Kick-off meeting Freiburg, Germany
3-4 April 2007 Workshop | Munich, Germany
15-16 October 2007 Annual Plenary Meeting | Freiburg, Germany

Information on meetings/workshops is available on the BURDEN-website:

www.eu-burden.info select “events” from left-hand menu

Uwe Frank
Work package Leader
University Medical Center Freiburg



2.2 Work package 2 — Dissemination of the Results

Dissemination is fundamental for any European Research Project since awareness of
the results of an EU- funded project should result in well-informed action in EU
member countries. Five main audiences are targeted:

1. The Directorate General for Health and Consumer Protection of the European
Commission

Stakeholders responsible for national health care systems
Local hospital administrators

Scientific community

The public, public media, politicians

o krwbd

Project logo: A project logo was developed and represents the burden of
antimicrobial resistance. It is used on the BURDEN website and together with the EU
logo in all documents and publications relating to BURDEN. It was designed by the
BURDEN IT Team (BIT) that was formed in January 2007.

Website: The website was designed to be fully functional and user-friendly. It serves
as a major dissemination tool, will be maintained throughout the duration of the
project and will remain active for at least 1 year after project end. Besides showing
past and coming events, the website offers information about BURDEN's concept,
objectives and results. The project findings are published on the public area of the
website as specified in the DOW (description of work).

Project management tool:  This is a secure collaborative workspace (:milliarium)
that is accessible with password via internet only by the members of the PMG. Within
this space, all of the project documentation (drafts and finals of deliverables,
protocols and reports, agendas of meetings and workshops etc.) is available for up-
and download. This serves to make the process more transparent.

Handbook: The handbook gives a comprehensive description of the project goals,
procedure to attain those goals including distribution of tasks between the project
partners and the results to be expected.

BURDEN report: At the end of each year a report is compiled on the results that
have been achieved in the defined project year. BURDEN report | generates the
results of the first project year 1-12, 2007.

Publications: Scientific publications in conferences and in journals for the scientific
community, these focus on the concept, vision, design and evaluated results of
BURDEN.



Results

January 2007 — Formation of the BURDEN IT team (BIT) at the UKF-IEMHE
(D 1.1 due Jan 2007)

April 2007 - Completion and implementation of project logo and website:
www.eu-burden.info (D 2.1 due Mar 2007)

April 2007 - Implementation of the project management tool

February 2008 — Completion of the Interim Technical Implementation Report
and handbook (D 2.2 due Dec 2007)

Publications in: Eurosurveillance 2007;12(1):E070111.5, in the German
Journal Krankenhaushygiene und Infektionsverhiitung 2007;29(6):212-213.,
one submission to Infection (accepted with minor changes) and in local
newspapers in Scotland and Germany.

Deliverables for 2008

Technical and Financial Interim Report (D 1.2 due Feb 2008)

Completion of annual BURDEN report Il - Financial impact of AMR on health
care delivery in European hospitals, and estimate of the human and societal
dimensions of infections caused by resistant pathogens (D 2.3 due Dec 2008)

Uwe Frank
Workpackage Leader
University Medical Center Freiburg
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2.3 Work package 3 — Project Evaluation

Evaluation of the project comprises definition of the project work; development and
application of success indicators and their measures (e.g. questionnaire; telephone
survey etc.) interpretation and exploitation of the results.

Results

The first results are expected at the end of June 2008

Deliverables for 2008

Development of a questionnaire and distribution to different stakeholders i.e.
participating hospitals, DG SANCO and EU politicians (D 3.1 due June 2008)

Uwe Frank
Workpackage Leader
University Medical Center Freiburg
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2.4 Work package 4 — Identification of needs

Work Package 4 contributes to four specific objectives for BURDEN

Information Needs: To identify on a country-by-country basis the information
needs of different stakeholders (public health experts, policy makers,
politicians, health care system managers) for their own assessment of the
burden of infectious diseases caused by antimicrobial susceptible and
resistant bacterial pathogens

Country Specific Cost Models: To generate country-specific cost models for
guantifying the economic loss due to AMR

Incentives and  Counter-Incentives: To identify incentives and
counterincentives that impinge on efforts to control the spread of AMR
lllustrate Impact: To illustrate the financial impact of AMR on care in
European hospitals; besides this, to estimate the human and societal
dimensions of infections caused by resistant pathogens and the
repercussions for the health care systems, e.g. loss of confidence in
hospitals.

Theory
Fundamentally both Healthcare Associated Infection (HAI) and Antimicrobial

Resistance (AMR) are failures in the quality of healthcare. It follows that the
information needs should be separated into questions of structure, process and
outcome.

In order to meet the objectives of the BURDEN project we will put outcome at the
top of the list of information needs as this is fundamental to the development of
the country specific cost model.

In order to discuss different data items it is important to consider their validity,
starting with face and content validity.

We have produced an Assessment of Needs (Country Specific, Milestone 4.1)
and an accompanying questionnaire to identify country specific needs
(Deliverable 4.1). These were discussed at the Kick-off meeting 22-23 January
2007 and Workshop I, 3-4 April 2007. They were presented at a Workshop on
October 3rd in Dundee on Social Dimensions of Healthcare Infection. The
Workshop included representatives from the WHO Patients for Patient Safety
and World Alliance for Patient Safety as well as National Policy Makers and
National Concern for Healthcare Infections, a patient organisation. Following this
meeting we presented a Work Plan for WP4 at the Annual Plenary Meeting, 15-
16 October 2007 and have published the Work Plan as Deliverable 4.2 on the
BURDEN Website: Information Needs of Stakeholders About Hospital Acquired
Infection with Antimicrobial Resistant Bacteria. This Work Plan includes

12



documentation of work planned by IPSE (Improving Patient Safety in Europe) in
their Work Package 2, which is collecting information about standards for
infection control and evidence of implementation.

Outlook

1. Outcomes
Interviews with patients from WP 7, Approval is being obtained from the
Tayside Research Ethics Committee (interview Friday February 29th).
Interviews are planned for April — June 2008.
Loss of confidence in hospitals and the health service will be included as a
key issue in patient interviews.
Use individual data about laboratory tests, radiology and blood products
available for patients in WP5 to study the distribution of these costs
compared with length of stay for different populations, including patients
with and without infections caused by AMR bacteria. The cohort has been
assembled (see Work Package 5) and the analysis will be completed by
November 2008.

2. Determinants

We have obtained approval from the Healthcare Associated Task Force to
repeat the McCormick analysis of structure and infection control
processes and their relationship to rates of MRSA bacteraemia. The HAI
Task Force have asked for the analysis to include all bacteraemias
caused by S. aureus (not just MRSA). They have provided resource to
Health Protection Scotland and Information Services Scotland to extract
the necessary data for the analysis. We will use data from Scottish
hospitals but over a five year period (2001-2006). This will provide better
protection against confounding.

We will distribute a questionnaire to WP7 hospitals and members of the
EAB to establish the availability of information about structure and
processes in Belgium, England, Germany, Italy and Republic of Ireland.

3. Incentives and Counter-incentives

We are developing a questionnaire based on the results of our literature
review and interviews with managers to test in 2008.

4. Country specific cost model (by December 2008)
The basic model will show the impact of hospital acquired AMR
bacteraemia with E. coli or S. aureus on outcome (mortality and length of
stay).
Financial costs (per day in hospital) will be adapted to each country.

13



The analysis of hospital determinants and new data from Scotland will be
used to show how changes in process and structure might impact on
outcome.

Results

June 2007 - Report on identified country-specific needs by different
stakeholders (D 4.1 due June 2007)

October 2007 - Presentation of results of D 4.1 at Workshop in Dundee,
Scotland

February 2008 - Report and determination of factors driving and impeding
the development of AMR and the costs associated with these factors.
Recommendations and report (D 4.2 due Dec 2007)

Deliverables for 2008

UDDCH recommendations to stakeholders and final report (D 4.3 due Dec
2008)

Peter Davey
Workpackage Leader
University of Dundee, Scotland
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2.5 Work package 5 — Case studies of the burden of AMR

We have developed a standardised method for a cohort study and economic model
in collaboration with the BURDEN Project Team and Expert Advisory Board using the
method to assemble two historical cohorts of patients from Tayside.

Escherichia coli cohort: We have identified 3.068 people aged 18 or over in
2005 who were admitted to a ward at Ninewells Hospital, where at least one
case of E. coli bacteraemia occurred between 1st July 2005 and 30th June
2006. The cohort includes 333 patients with E coli bacteraemia.

Staphylococcus aureus cohort: We have identified 4,397 people aged 18 or
over in 2005 who were admitted to a ward at Ninewells Hospital where at least
one case of S. aureus bacteraemia occurred between 1st July 2005 and 30th
June 2006. The cohort includes 111 patients with S. aureus bacteraemia.

We have completed a preliminary analysis of mortality in the S. aureus cohort and
had an abstract accepted for poster presentation at the 18th ECCMID meeting in
Barcelona. The poster title is: Comparison of mortality associated with bacteraemia
caused by meticillin-resistant Staphylococcus aureus on arrival at hospital versus
hospital-acquired MRSA bacteraemia: a cohort analysis from the BURDEN study

group

In February 2008, we were awarded a grant of £89,303 (€125,000) by the Chief
Scientist Office (Grant CZH4486) titled “Longitudinal analysis of bacteraemia caused
by Staphylococcus aureus: impact on economic costs and patient outcomes”. In
addition to the University of Dundee BURDEN team the co-applicants on the grant
included Martin Schumacher from BURDEN WP8 and Ben Cooper from the
European MOSAR network. The Project Summary is:

Reliable data on costs of healthcare associated infections are crucial to assessing
the cost-effectiveness of control measures. Our cohort study will assess the
economic impact of the emergence of meticillin resistant Staphylococcus aureus
(MRSA) bacteraemias and increases in meticillin sensitive S. aureus (MSSA)
bacteraemias since 1996. We have already demonstrated a three-fold increase in S.
aureus bacteraemia identified within 48h of arrival in hospital and a two-fold increase
in hospital acquired bacteraemia. We will analyse risk factors to define changes in
the population in which these infections arise. At the individual level we will determine
whether the impact of MRSA on costs and outcomes has diminished as the
prevalence of MRSA has increased. Our results will be used in the interpretation of
three cluster-randomised trials of infection control and screening interventions to
reduce MRSA in Intensive Care, General Surgery and Nursing Homes being run by
the European MOSAR Network (https://www.mosar-sic.org/mosar/en-GB/)
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This grant will add value to the EU's investment in BURDEN. By linking the BURDEN
WP 5 and WP 8 teams to the MOSAR Expert Network it will provide additional
information for the modelling that would not have been available through BURDEN
alone. Even though the CSO Grant work is quite distinct from BURDEN WP 5, there
is some overlap. We will apply the cohort model developed for BURDEN WP 5 to a
longitudinal analysis of S. aureus bacteraemia over 11 years, from 1996-2006. This
analysis will overlap with the BURDEN analysis for one year (2005). However, the
CSO analysis will provide important new data that will help us to understand changes
in the population of patients in which cases of MRSA arise.

We have already agreed an analysis plan for prospective cohorts alongside the WP7
cohorts (1st July 2007 — 30th June 2008) with the Case Study Group and Expert
Advisory Board. Data for completion of the WP5 prospective cohort analysis will be
available in October 2008 and first analysis will be completed by December 2008.The
CSO Grant CZH4486 funding extends until April 2009, we will present final results for
BURDEN WP5 and the CSO Grant at the BURDEN Workshop in April 2009.

Results

October 2007 - Completion and distribution of standardized method for
matched cohort study and economic model of hospital resource burden from
bacteraemia with AMR bacteria (D 5.1 due Oct 2007)

December 2007 - Abstract accepted for poster presentation at the 18th
ECCMID meeting in Barcelona

Deliverables for 2008

Testing of complete model in participating hospitals and testing of abbreviated
model in Tayside. (D 5.2 due Apr 2008)

We have established a secure method for transfer of data to the WP8 team in
Freiburg for analysis of the impact of drug-resistance on length of stay, using
their time dependent analysis model. Data from the S. aureus cohort are under
analysis and will be discussed at the BURDEN workshop in Barcelona on April
18th and 19th.

Agreement of roll out of model with Case Study Group (D 5.3 due June 2008)

Agreement of roll out of case histories with Case Study Group (D 5.4 due June
2008)

Transfer of final model to WP7 for use in subsequent analyses (D. 5.5 due

Dec 2008)
Peter Davey
Workpackage Leader
University of Dundee, Scotland
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2.6  Work package 6 — Impact of AMR and appropriate  treatment in
ICU-acquired infections

The main objectives of work package 6 are:

to assess the attributable mortality, excess length of stay and costs related to
antimicrobial resistance (AMR) in ICU-acquired BSI & pneumonia and

to assess the impact of (the delay in) appropriate antibiotic treatment (AAT) on
the outcome of infected patients in the ICU.

In order to achieve these objectives, data will be collected for all patients admitted to
the ICU and staying longer than 2 days in the ICU in at least 45 ICUs throughout
Europe, during at least 3 months (the number of ICUs that is expected to participate
is however larger and will probably be close to 200). It is estimated that these 45
ICUs will contribute data on approximately 4050 patients and 410 pneumonia and/or
bloodstream infections (with a ratio of 2:1 S:I+R pathogens), allowing to demonstrate
a 1.5 fold higher risk of fatal outcome in ICU-acquired infections with resistant
pathogens as compared to the comparison group.

The burden of antimicrobial resistance will be assessed in two major infection types
(bloodstream infections and pneumonia) and will include the major pathogens, i.e.
Staphylococcus aureus, Pseudomonas aeruginosa and the most frequent
enterobacteriaceae (E. coli, Enterobacter sp., Klebsiella sp.).

Using an adapted patient-based protocol and software from the HELICS (IPSE WP4),
data will be collected through the national surveillance networks participating in the
HELICS-ICU network of networks, whereby part of the data are shared by the two
projects in order to avoid duplication of data collection and entering, and additional
data are collected specifically for the purpose of the BURDEN WP6 objectives.

A BURDEN-ICU meeting in Brussels was organized for May 22-23 2007. The
meeting was attended by 34 network representatives or invited experts from 21
countries. Experts presented their views on how to approach cost estimates in
patients acquiring nosocomial infections in intensive care units, on the assessment of
appropriateness of antimicrobial treatment in ICU-acquired infections, on the choice
of the necessary data to adjust for intrinsic and extrinsic confounding factors (+
evaluation of the HELICS-ICU patient-based dataset in this regard), on the choice of
the statistical analysis method and the risk of under- and over-adjustment for time-
dependent confounding. The meeting agreed on the additional dataset for burden
while some specific parts of the protocol still remained to be further elaborated (e.g.
specific rules for micro-organisms that are not always considered to be important in
the pathogenesis). At the time of the meeting (or in the e-mail correspondence
related to the Brussels meeting), 23 countries were identified as potential
17



collaborating networks in the Burden project (see map). Some countries said they
might be able to recruit a limited number of ICUs for the purpose of the Burden
project only (temporary data collection according to the burden protocol) and
independently of the national surveillance network.
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Countries with networks for the surveillance of ICU-acquired infections or who expressed their interest in
participating in Burden-ICU (Figure)

Results

Constitution of the Burden-ICU workgroup

May 2007 - BURDEN (HELICS-ICU) Meeting at the Scientific Institute of
Public Health, Brussels, Belgium

Adaptation of HELICS-ICU protocol and software

Deliverables for 2008

D 6.1 - Distribution of adapted HELICS-ICU Protocol and software for ICUs
and National Coordination Centers

Carl Suetens
Workpackage Leader
Institute of Public Health (IPH), Brussels, Belgium
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2.7 Work package 7 — Analytical study; Burden of re  sistance and
infectious disease

The general objectives of WP 7 consist of:

determination of excess mortality, morbidity, length of stay and costs directly
attributable to infections caused by resistant pathogens (S. aureus, E. coli) on
the basis of calculations made from data gathered in hospitals in different
European countries including the influence of delay in appropriate therapy

the feed back of individual results to collaborating hospitals

estimation of the overall (national) cost of AMR

Enlistment of recruited hospitals

In August 2006, a call for tenders was sent out via the EARSS National
Representatives. In total, 130 hospitals in 20 countries received the call for tenders. A
total of 29 hospitals in 16 countries responded.

Due to budgetary constraints, the total number of hospitals had to be limited and the
fifteen most suitable hospitals were selected, all of them in different countries.
Selection criteria were: Total number of S. aureus bacteraemias per year, blood
culturing rate (based on data from the EARSS questionnaire 2005), the participation
of the hospital laboratory in regular EQA and QA exercises, and English language
skills of the person responsible for data collection.

A contract was drawn up together with the legal department and presented to the
project leaders in the participating hospitals. After some minor adaptations the
contract was completed.

During the finalization of contracting in the first quarter of 2007, two hospitals
dropped out, leaving 13 hospitals in 12 different countries (including England and
Scotland in the United Kingdom). All of these hospitals countersigned the contract
after agreeing with RIVM on data transfer and data ownership. Data collection
commenced at the beginning of July 2007.
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Implementation of the analytical study

The study protocol was prepared during the first two quarters of 2007.. Literature
review and discussions during the BURDEN meetings (January 2007, BURDEN Kick-
off Meeting in Freiburg; April 2007, BURDEN Workshop in Munich; May 2007 WP6
Workshop in Brussels) resulted in a detailed study protocol.

Data collection: At all the subcontracted hospitals, patients with blood cultures
positive for either S. aureus, or E. coli will be enrolled in the study, as exposed
patients. Patients without a BSI with the afore mentioned pathogens will be matched
for duration of stay till infection and enrolment ward, as unexposed patients. For all
groups of patients, demographic and clinical data will be recorded in addition to the
susceptibility test results of the pathogens.

A web based data submission tool based on the OSIRIS system was developed. This
system has been used by the Netherlands National Institute for Public Health and the
Environment (RIVM) for years, for data collection of notifiable diseases. The
database is part of a secure, password protected system that stores information
behind two firewalls on a server at RIVM. This system enables participants to add,
edit and delete patient records 24 hours per day and gives the coordinating institute
an updated overview of all non-identifying data entered by the different participating
hospitals.

Laptops were purchased for all on-site investigators (OSIs) for two reasons. Firstly, to
make sure that all OSls always have access to a computer to complete the OSIRIS
forms, secondly to make sure the operating system and all system settings are
appropriate for use of the web based data submission tool, at the same time
facilitating troubleshooting as the system is well-known.

At the end of June 2007, a kick-off workshop was organized in Bilthoven,
Netherlands. All onsite investigators responsible for data collection at their respective
study site participated in this workshop. Here, they received the study laptops and
instructions on how to collect what type of data.

The kick-off workshop was followed by a pilot data collection phase of two months,
during which questions and problems could be addressed through emailing or calling
the WP7 project leaders at RIVM.

After the pilot phase, the onsite investigators were invited to workshop Il in Bilthoven
at the end of August 2007 to discuss difficulties in data collection. Minor adaptations
were made to the study protocol and the BURDEN forms in OSIRIS

Data collection started in September 2007 and will end in June 2008. During this
period, the WP7 project leaders will remain available to all OSls for questions by
email or telephone. If necessary, site visits can be undertaken as well.
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The project leaders at RIVM will review the data collected on a regular basis. If
necessary, they will contact the responsible OSls to inform about missing data or
inconsistencies in the data collection.

Results
January 2007 - Formation of the BURDEN Hospital Workgroup (BHOSP)

June 2007 - Enlistment of recruited EU hospitals and implementation of the
analytical study (D 7.1 due Sept 2007)

June 2007 - Training workshop | in Bilthoven, Netherlands

August 2007 - Training workshop Il in Bilthoven, Netherlands

Deliverables for 2008

Interim report of the analytical study (D 7.2 due June 2008)

Hajo Grundmann

Work package Leader

National Institute for Public Health & Environment (RIVM)
Bilthoven, Netherlands
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2.8 Work package 8 — Mathematical Model

The main objective of WP 8 consists of applying an appropriate mathematical model
to predict future trends of antimicrobial resistance and related costs on AMR in the
participating EU countries. The Medical Biometry and Statistics Expert Group
(MBIOS) will be able, following careful review of existing mathematical models, to
apply a model; in the last quarter of the project the mathematical model for estimating
AMR development and associated burden will be refined, evaluated and serve as a
basis for a report.

The statistical analysis will be performed by WP 7 with close support from WP 8.
A statistical methodology taking the temporal dynamics of the data into account will

be applied, in order to properly estimate morbidity, mortality and excess costs
attributable to infections with resistant pathogens, as well as excess length of stay
(LOS) in the hospital. The analysis of data will be performed in close collaboration
with WP 5, WP 6 and WP 7.

Results

The first results are expected at the end of June 2008

Deliverables for 2008

Report on the selection criteria governing the appropriate choice of
mathematical model (D 8.1 due June 2008)

Martin Schumacher
Workpackage Leader
University Medical Center Freiburg
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Section 3 Activities in 2006/2007

3.1. Summary of Project Events and Achievements

Events
Signature of Grant Agreement - 21 December 2006
Project Starting Date - 1 January 2007
Kick-off Meeting — 22/23 January 2007, Freiburg, Germany
Workshop | - 3/4 April, Munich, Germany

“Resistance situation and reimbursement policies in participating
European Countries. Compliance report on BURDEN ICU and
BURDEN hospitals”

Workshop WP 6 - 22/23 May 2007 in Brussels, Belgium

Workshop | WP 7 - 29/30 June 2007 in Bilthoven, The Netherlands
Workshop Il WP 7 - 30/31 August 2007, Bilthoven, The Netherlands
Workshop WP 4/5 - 3 October 2007, Dundee, Scotland

Annual Plenary Meeting - 15/16 October 2007, Freiburg, Germany

Information on meetings/workshops can be found on the BURDEN-website:

www.eu-burden.info select “events” from left-hand menu
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Achievements

Completion and implementation of project logo and website (D. 2.1)
Implementation of a project management tool (WP 2)

Completion of a manual for OSIRIS - Web based data submission
system and a study protocol for the analytical study on the burden of
resistance and disease in European Nations (WP 7)

Completion of the report on enlistment of recruited EU hospitals and
implementation of the analytical study (D 7.1)

Completion of the report on assessment of country-specific needs
(D. 4.1)

Completion and distribution of a standardized method for cohort study
and economic model of hospital resource burden from bacteraemia with
AMR bacteria (D 5.1)

Completion and distribution of adapted HELICS-ICU protocol and
software for ICUs and National Coordination Centers (D 6.1)

Completion of the BURDEN annual report | and handbook (D. 2.2)
Completion of Technical and Financial Interim Report (D 1.2)

Completion of recommendations and report on determination of factors
driving and impeding the development of AMR and the costs associated
with these factors (D 4.2)

Publications in: Eurosurveillance 2007;12(1):E070111.5, in the German
Journal Krankenhaushygiene und Infektionsverhtitung 2007;29(6):212-
213, one submission to Infection (accepted with minor changes) and in
local newspapers in Scotland and Germany (WP 2)

Abstract accepted for poster presentation at the 18th ECCMID meeting
in Barcelona

Information on results can be found on the BURDEN-website:

www.eu-burden.info select “results” from left-hand menu
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Section 4 Project Outlook for 2008

WP1 2 3

D 1.2 - Completion of Technical and Financial Interim Report (Feb)

D 3.1 - Development of a questionnaire and distribution to different
stakeholders i.e. participating hospitals, DG SANCO and EU politicians (June)

D 2.3 — Completion of annual BURDEN report Il (Financial impact of AMR on
health care delivery in European hospitals, and estimate of the human and
societal dimensions of infections caused by resistant pathogens (Dec)

=

P4

Interviews with patients from WP 7 (April — June).
Analysis of cohort study (see Work Package 5) (Nov)

Distribution of a questionnaire to WP7 hospitals and members of the EAB to
establish the availability of information about structure and processes in
Belgium, England, Germany, Italy and Republic of Ireland

Development of a questionnaire for incentives and counter-incentives to test in
2008

Country specific cost model (Dec)

D 4.3 — UDDCH recommendations to stakeholders and final report (Dec)

=

PS5

D 5.2 - Testing of complete model in participating hospitals and testing of
abbreviated model in Tayside. (April)

D 5.3 - Agreement of roll out of model with Case Study Group (June)
D 5.4 - Agreement of roll out of case histories with Case Study Group (June)

D 5.4 - Transfer of final model to WP7 for use in subsequent analyses (Dec)
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WP 6
Pilot ICU-database will be ready and analysis programs elaborated (Nov)

No deliverables for 2008

=
=
<

D 7.2 - Interim report of the analytical study (June)

By that time all data will have been collected and a summary of the data
collection process can be given. The total number of patient records and a
short description of the available data will also be reported.

Matched analysis: Impact of nosocomial infections on discharge / mortality

=
S
o)

D 8.1 - Report on the selection criteria governing the appropriate choice of
mathematical model (June)

Multi-state model: Impact of nosocomial infections on discharge /mortality at
the hospital (WP 5)

Multi-state model: Impact of nosocomial infections on discharge / mortality at
the ICU (WP 6)

Support by matched analysis: Impact of nosocomial infections on discharge /
mortality at the hospital (WP 7)

Time trend analysis: Defined Daily Doses (DDD) of antibiotic use
Time trend analysis: Incidence of nosocomial infections and resistance

Data of WP 6 partly received (15.10.2007). Multi-state models and time trend
analysis can be applied for WP 6 data. Full data will be available in 2008.

Data of WP 5 partly received (5.02.2008). Multi-state models can be applied
for WP 5 data. Full data will be available in 2008
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4.1 GANTT-Charts
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