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List of Acronyms

AMR Antimicrobial Resistance

ABS Antimicrobial Stewardship

AEMPS Spanish Agency of Medicines and Medical Devices
ECDC European Centre for Disease Prevention and Control
EU European Union

EU-JAMRAI European Union Joint Action on Antimicrobial Resistance and
Healthcare -Associated Infections

FHI Norwegian Institute of Public Health
GP General Practice

HCAI Healthcare-Associated Infections
IT Information Technology

JA Joint Action

LTCFs Long Term Care Facilities

WHO World Health Organization

WP Work Package
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Represented Countries in the Workshop

Country Country Country

Spain Netherlands Sweden

Norway Bulgaria Denmark
France Germany Poland

Ireland Italy Portugal

Polska Czech Republic Croacia

Belgium Romania Switzerland
Austria Luxembourg United Kingdom
Lithuania Greeece
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Background to the meeting

The EU Joint Action on AMR and HAd is divided up into nine work packages
including both administrative and fun ctional tasks. Work package 7 concerns the
appropriate use of antimicrobials in  humans and animals and has four main tasks:

i Task 7.1 d Development and publication of a resource bank of materials and
a summary of the situation in Europe. This includes both a compilation of
available materials and a survey on knowledge and attitudes to
implementation at national, hospital, nursing home and GP levels for
humans and materials for animal practice too.

1 Task 7.2 8 A workshop with invited experts to discuss the results of the
survey, share experience and identify common factors in implementati on of
stewardship programmes.

1 Task 7.3 8 Qualitative evaluation of implementation at different levels of
healthcare and in different country settings. Structures questions designed
to be combined with earlier results to finalise a list of core  -components
crucial for practical implementation of stewardship for human medicine.

i Task 7.4 dNear real-time surveillance of AMR and antimicrobial consumption
in humans and animals.

Due to a lack of participants, we had to cancel the workshop on stewardship in
animal health and the rest of this report relate only to the meeting about human
medicine.

The workshop was organised and led by AEMPS from Spain and FHI from Norway.
The meeting was hosted and all the facilities were provided by the Federal Ministry
of labour, Social Affairs, Health and Consumer Protection. There were four
facilitators: Antonio Lopez, Live Storehagen Dansie, Laura Alonso Irujo and Oliver
Kacelnik. The Joint Acti on invited Dilip Nathwani (Consultant and Professor in
infectious diseases at Ninewells Hospital Medical School in Dundee, previously
chairman of the National Antimicrobial Prescribing Group and advisor to the WHO
on antibiotic stewardship) as expert speak er and rapporteur for the meeting.

All partners and stakeholders who were able to contribute to the discussions were
invited to participate. In  total 46 people attended representing many different
countries and all the different levels of health care.

The workshop began with a presentation by Olive r Kacelnik to set the scene. Then
Dilip Nathwani held a seminar on antibiotic stewardship. After this , the
participants were divided into groups for discussion, first on ASP in the community
and then about hospit als. Towards the end of the meeting the groups reported
back on their discussions and then the facilitators and expert compiled a summary
of the discussions which was presented back to the group for further reflection.
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Questions sent prior to the meeting

Prior to the workshop all attendees received a set of questions as a primer to the
discussions. All questions were about ABS in hospitals and primary care including
long-term care facilities

1 What is in place at national and local levels?

What have the success stories been?

What have been the barriers for the implementation?

What strategies have you used for dissemination and acceptance?
How have you involved stakeholders such as doctors, pharmacists and
nurses?

= =4 4 2

Aims of the Workshop

The objectives of the workshop were:

To discuss the findings of the JA survey on ABS implementation

Identify success factors in different settings

Identify barriers to implementation

Compile a report from the meeting to guide further interviews

Aid implementation of effective stewardship in Europe at all levels of health
care

=4 =4 4 -4

Preliminary results from the survey

The first session of the workshop was concerned with presenting the preliminary
results from the survey. The findings are summarized below. The survey was
developed with help from the European Centre for Disease Control. It was launched
on May 14th 2018 and sent to all partners and national focal points for antibiotic
consumption and AMR. All recipients were asked to forward the survey to others
that could provide useful answers. In total there were 95 respondents from 28
different countries. Six countries provided more tha n four answers each. Italy and
Spain were the highest respondents. Of those who answered, 46 had read the EU
guidelines for the prudent use of antimicrobials in human health and 28 reported
that they actively used them.

Over 80% of respormlents reported that antibio tic stewardship programmes were
active in hospitals in their country. This dropped to under 40% for primary care in
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the community and just over 20% for LTCFs. In most countries it was doctors and
scientific societies that were in volved in the development of ASPs. Only four
reported earmarked funding for the development of ASPs in primary care (including
LTCFs) and four (not identical) had earmarked funding for implementation. Six
countries reported the availability of a toolkit fo  r implementation in primary care.
Of those that had ASP in GPsettings all had a specific communication strategy.

According to the survey results on hospitals, five countries had earmarked funding
for development and implementation of ASP. 13 countries had a communication
strategy and toolkit, while 19 reported the existence of indicators for the effect of
ASP. In ten countries audits of prescribing practice were routine. In most countries
it was the national authorities that were responsible for ASP in hos pitals. 45%
answered that doctors were consulted and about 30% said that pharmacists were
involved. Only 15% reported the involvement of nurses.

Implementation of stewardship in the community

Through the sharing of experiences and open discussion the groups identified
factors that were crucial for success and those that were a hinderance for the
implementation of ASPs.

Below an example of the conclusions of an open discussion between
representatives from Austria and Spain:

Spain:

1 In Spain emergency roomsbelong to primary care (??7?) but not in Austria

1 There are plans and strategies but not funding to implement them

1 They developed guidelines but unfortunately some specialities decided not
to use them even if the stewardship program was adapted for different
specialities.

Austria:

1 Itis very difficult to control the primary care private practice.

1 In Austria you can treat your patient as you want.

1 Health authorities can know that ATBs were prescribed but not why they
were prescribed.

Success factors

Leadership was the key to implementation both in terms of clinical leads and
central institutional support.  This includes access to hospital expertise
(microbiologists) and good communication across primary care, LTCFs and inter-
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professional groups. We also identif ied educationandespeci al |l 'y oOpeer
programmes as important building blocks. Good infrastructure was also a key
success factor. Our experts described good experience with uniform cross -system
guidelines and software. Access to good quality data on resistance and electronic
alert systems were also discussed. One other factor was public engagement through
public slogans and campaigns. Lasly, it was felt that incentives for good practice
must be in place and that indicators should be linked to these incentives.

Barriers for the implementation

In several countries of the EU it was felt that the tension between pub lic and
private sectors involvement and their links to incentives were a significant problem
to the implementation of ASPs. This included the problem of over the counter
antibiotics and the expectations of patients.

In contrast to the success factors discussed above, poor sharing of information and
data was identified by many as a significant barrier. Further more, the existence of
guidelines with no legal weight was not useful to change behaviour. The lack of
electronic prescribing was also a problem.

The challenges of diagnostic uncertainty due to a lack of bedside diagnostics and
rapid access to results can lead to over use of antibiotics. Establishing ASP in LTCFs
was also hindered by the many different doctors that are often involved and that
their management varies between establishments. In some countries the lack of
involvement of nurses and community pharmac ists was raised as another barrier.

Lastly, all the groups mentioned the problem of motivating healthcare

professionals to consider that the wider implications of their antibiotic prescribing
were a problem. The difficulty of successfully establishing behavioural change was
something that was named as a problem. This is made worse by a lack of education
of medicine students about antibiotic stewardship, antimicrobial resistance in
general and health care-associated infections.

Implementation of stewardship in hospitals

Many of the same factors that were discussed in primary care and LTCFs were also
brought up in the discussions surrounding practice in hospitals. However, some
important differences were also highlighted.

Success factors

As with implementation in primary care leadership was identified as the key factor
for successful implementation in hospitals. Specifically, that the person responsible
for ASPs in the hospital must be a leader in a position of authority with a
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reputation known throughout the h ospital. This person is then able to lead a team
that will foster a broad clinical engagement within the institution.

Success factors in terms of infrastructure were again brought up. Good IT and
connectivity support is essential. As is good lab oratory support from microbiologists
to clinicians and clinically meaningful epidemiology data. The setting of both short
and long term goals was important as well as tying ASP to hospital accreditation.
Other structural factors that were discussed were the integrat ion of the AMS team
and the IPCT teams, giving pharmacists a role in reviewing prescribing, regular
audits with feedback, local guidelines and training. Further more, several people
discussed the benefits of joining EU mentor programmes.

Barriers to implem entation

In contrast to the factors needed for success , an important barrier to successful ly
implement ABS inhospitals is a lack of prioriti zation by leaders. One way that this
manifests itself is by the lack of accountability to target attainment. This can be
exacerbated by a lack of dedicated resources for audits and feedback.

Another factor that was raised was that the way hospital care is organized is not
always conducive to good stewardship. For example, a lack of continuity of care
and changing staff, fatigue and lack of time and money are significant problems.

Some barriers for the implementation were more specific to hospitals in particular
settings. Examples of these include seeing the stewar dship team as a threat to
autonomous clinical practice and best care for the individual patient, the

involvement of non -medical professionals and the involv ement of different
professional societies. More general points include a lack of training and the lack o f
integration of clinical informatics into the clinical decision making process.
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Conclusions and recommendations

General remarks

It is clear that there are not only different cultural influences on prescribing

practice and the establishment of stewa rdship programmes but also structural ones
between member states. There are different definitions of what is primary care,
different use of LTCFs and different rules on which professional groups are allowed
to prescribe antibiotics. Furthermore, some countries had chosen a regional
approach to the AMR issue whilst others tackle it at a national level. However, it
was also surprising how similar some of the general factors for success and failure
were between very different settings.

The participant s agreed that their experience generally showed that it was easier

to establish stewardship programmes in primary care when the individual units (GPs
or LTCTs) were part of a network rather than independent actors. This was
probably due to being able to act centrally rather than via individual contracts with
different practitioners. In some countries, there was still resistance to adopt
guidelines as they were considered a threat to the autonomy of doctors and there
was a worry of being classifiesasa oO0bad prescriberd

Conclusions

The meeting was very successful in achieving its aims. It was well attended by
people who were able to contribute significantly to the discussions. Our Expert -
witness (Dilip Nathwani) was a very appropriate choice and gav e both a good talk
and summary of all the discussions.

Overall, the impression from the meeting was that hospitals currently have more in
place than community settings in their own countries. Whilst there has been a lot
of recent action for family doc tors experience with LTCFs is lagging behind.
Although there were different success factors/problems specific to individual
countries there was also a lot of common ground. Generally, it is vital to have good
leadership and clear lines of accountability . A well -functioning and integrated IT
network was also crucial. Lastly, public awareness and inclusion of different
professional groups was also highlighted. In contrast, a lack of incentives, no ear -
marked funding or budgeting and a lack of place in medical education were all
named as barriers to good implementation.
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Future steps

Participants recommended that in the future further focus should be set on:

gecuring earmarked funding

gducation at all levels on stewardship

;"ncentivising good prescribing practice and peer to peer learning
gormulary for long term care

guarterly feedback to prescribers

gapid tests

1

Exact quantify dispensing options

The Joint Action will now move on to using the findings from the  workshop and
survey as a basis for in-depth interviews of people at all level of stewardship chain
(from national advisors to GPs and pharmacists) in order to draw up a set of
recommendations for more effective implantation of stewardship in different
settings throughout the EU.
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Welcome to Viennal - Workshop for WP7 EU-JA-AMR

« Thank you for coming!
« Task leaders - AEMPS and FHI (Spain and Norway)

« Facilitators- Antonio Lopez, Live Storehagen Dansie, Laura Alonso Irujo
and Oliver Kacelnik

« Invited expert - Dilip Nathwani

— Consultant and Professor in infectious diseases at Ninewells Hospital
Medical School i Dundee, previously chairman of the National

Antimicrobial Prescribing Group and advisor to the WHO on antibiotic
stewardship

@EUjamrai
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« Todiscuss the findings of the JA survey on ABS implementation
« ldentify success factors in different settings

« ldentify barriers to implementation

« Compile a report from the meeting to guide further interviews

« Aid implementation of effective stewardship in Europe at all levels of
health care

@EUjamrai
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Time Agenda Topic fPresenter

12:30-13: 00 Registration &welcome coffee
Plenaryintroduction and p resentation o fsu ney results guidelinesand tools for app ropriate use
13:00-13:15 S5 R < 2
ofantimicrobials in humans, iverKacelnik
Ditip Nathwam , ConsuttantininfectiousDiseasesand Honorany Professor of infection at the
13:15 - 13:45 Universdyof Dundee, Chairof the Scotlish Anfimicrobial Prescribing Group, European Study
: } Group on Antibiodic Policies and President of the British Sociedy for Antimicrobial
Chemotherapyamongst other postions
Implementation ofAMS in long-term care and primarycare facilities.
13:45 - 14:45
Share experiencesand discussion
14:45 - 14:55 10°Break
Implementation ofAMS in hospitals,
14:55- 15:55
Share experiencesand discussion
15:55-16:25 30° Mingling B reak (panel will draftp reliminary findings)
16:35-17:10 Consenausfindings, furtherquestions and expert review
20:00 Cocktail dinner

@EUjamrai




Background and Aims

Methodology and General Results

Primary care including LTCF - Session 1

Hospital care - Session 2

EU-JAMRAI D7.1 Report on the Workshop on Implementation of ABS
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WP7 - Appropriate use of antimicrobials in human and animals

7.1 - Resource bank of materials and summary of European situation
« Compilation of materials available for GPs, LTCF and Hospitals
« Survey on knowledge and attitudes to implementation
7.2- Workshop
« Survey results
« Discuss implementation models
7.3 - Qualititative evaluation of implementation
 Interviews and compilation of core components
7.4 - Near real-time surveillance of AMR and antimicrobial consumption

@EUjamrai

EU-JAMRAI D7.1 Report on the Workshop on Implementation of ABS

a7



WP7 - Appropriate use of antimicrobials in human and animals

« 7.1- Resource bank of materials and summary of European situation
« Compilation of materials available for GPs, LTCF and Hospitals
« Survey on knowledge and attitudes to implementation
« 7.2- Workshop
« Survey results
+ Discuss implementation models
« 7.3 - Qualititative evaluation of implementation
 Interviews and compilation of core components
« 7.4- Near real-time surveillance of AMR and antimicrobial consumption

@EUjamrai
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Knowledge, Knowledge translation and Implementation 2}

+ Knowledge - facts, information, and skills acquired through experienceor
education; the theoretical or practical understandingof a subject.

» Knowledge translation - is the umbrella term for all of the activities involved
in moving research from the laboratory, the research journal, and the
academic conference into the hands of people and organizations who can put
it to practical use.

+ Implementationscience addresses this gap of how to adopt a new
intervention.

+ Evidence alone is insufficient for behaviour change and getting new ideas
adoptedin a healthcare service is often difficult despite beingshown to be
beneficial.

@EUjamrai
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Aim

Collect information on the implementation of antibiotic stewardship programs

at all 3 levels of healthcare in Europe

1. Primary care
2. Long-term facilities
3. Hospitals

— What has been implemented?

— Under which conditions?

— What were the outcomes?

— Knowledge of how these have been implemented?

@EUjamrai
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Methodology and General introduction
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Methodology 2}
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« Electronic questionnaire (English)
« Four parts: (1) introduction, (2) primary care, (3) LTCF(4) hospitals
« Developed by FHI, AEMPS and ECDC.

« Pilot version shared with partners and stakeholders (ECDC, WHO,EC) for
feedback

» Final version distributed on May 14th 2018:

— Both to National focal points for antibiotic consumption and AMR (via
ECDC)

— WP7 partners (fill in survey if appropriate + forward to relevant
facilities)

@EUjamrai
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Results

Total number of respondents:
Mumber of countries:

Number of respondents - hospitals

Number of respondents - primarnycare

Number of respondents - long-termcare

Austria (4], Poland (4],
Portugal (5], Greece (6],
Spain (11], taly (36)

Countries with4 or more
respondents:

95

28
60

56

22

1. For which country are you answering?

&0

1

LS5

5
.23 2 24,4 XKoo} I 11 3 - 2 1 1 ! II 1 3 . 1
N T TI I IR LT LB R =N =
wr;‘j;;’}"l«{}’l»"f»‘i-{}ﬂff o ”}f:&g;f ﬂ’,@’y‘}ﬁa‘}'y’ f;;.f
N o é

@EUjamrai
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O
Which professions answered?* &
¢ ':"

Public health specialists
Clinical microbiologists
Pharmacists

GPs
Researcher/scientists
Physicians

*Based on email addresses and searches

Only three respondents
25/26 from ltaly

@EUjamrai
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EU Guidelines for the prudent use of antimicrobials in human

health

« Of those who ansered the survey:

respondants

lam not aware of the guidelines
lam aware of the guidelines, butnot
yetread them

I have read the guidelines

I have actively used the guidelines

Number of

28

@EUjamrai
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Antibiotic stewardship programs and clinical guidelines for antibiotic

treatment: Which level of care have these?

100
80
&0
40
20
Prim ary care long-term joint prim ary and hospital
long-term

mABS  wmClinical guidelines

@EUjamrai
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Primary Care including LTCFs - Session 1
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Who was involved in the development of ASPs?

100

80

60

40

) I I

a I =
assoc of assoc of assoc of assoc of scientific patient
doctors nurses pharmacists microbiol  societies societies

« Four countries reported earmarked funding for development
« Four had earmarked funding for implementation

@EUjamrai
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Who runs ASP in your country? - 11 countries

100

80

60

40

20 I I I

3 I m
Pharmacists Nurses  Microbiologists Infectious Dentist

disease sp,

« All countries that reported ASP in primary care and answered on communication strategy had one
+ 6out of 10 countries reported that there was a toolkit available for implementation

@EUjamrai
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Longterm care facilities

» Five out of seven countries answered that they had a communication
strategy for LTCF

« Five of eight countries reported a toolkit for implementation in LTCF

@EUjamrai
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Possible questions

— What is in place at national and local levels?

— What have the success stories been?

— What have been the barriers to implementation?

— What strategies have you used for dissemination and acceptance?

— How have you involved stakeholders such as doctors, pharmacists and
nurses?

— Who do you think the core members of an Antimicrobial Stewardship
Team should be for each level of care?

@EUjamrai
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Hospital care - Session 2
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= O,
ASP in European hospitals 2}

Do/did you have...

Earmarked funds for development 5 23
Earmarked funds for implementation 5 23
A toolkit available 13* 23
A communication strategy 137 23
Indicators for effect of ASP 197 23
Routine audits of antibiotic prescribing 10 19
Microbiologists involved in bedside care 10 23

@EUjamrai
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ASP in hospitals

14
12
10

P T NG Y SO« N«

Who is responsible for the content of

Mational
Ministry of
health

programmes in hospitals (%)?

Hosptials (A Hospitals (IPC Local/regional

teams)

or micro)

authorities

Specialised
national body

45
40
35
30
25
20
15
1

o ;oo

Who was consulted (%)?

assocof  assocof nurses  assocof assoc of Scientific Patient
doctors pharmacists microbiologists societies organizations
@EUjamrai
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Who do we report success to? - who sees the result?

100
0
80
70
60

Percent

o o o

Individual Departments
clinicians

Hospital Regional
management hospital board

Mational bodies

50
40
3
2
1
0

The public

@EUjamrai
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The same old questions....

— What is in place at national and local levels?

— What have the success stories been?

— What have been the barriers to implementation?

— What strategies have you used for dissemination and acceptance?

— How have you involved stakeholders such as doctors, pharmacists and
nurses?

— Who do you think the core members of an Antimicrobial Stewardship
Team should be for each level of care?

@EUjamrai
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Appendix 2: Implementation of antimicrobial stewardship
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Department Department
of Healtt for Erwironment
Food & Rural Affairs

AMRIN
TROUBLED TIMES

UK Five Year Antimicrobial
Resistance Strategy

2013 to 2018

Scottish Management of
Antimicrobial resistance
Action Plan 2014 - 18

(ScotMARAP 2)

. ~ap
Northern Ireland % M
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Flgure 2. Consumption of antibiotics for systemic use in the community by antibiotic group, EU/EEA
countries, 2016 (at ATC group level 3, expressed as DDD per 1 000 inhabitants per day)

e BE

Flgure 5. Consumption of antibiotics for systemic use in the hospital sector by antibiotic group,
EU/EEA countries, 2016 (at ATC group level 3, expressed as DDD per 1 000 inhabitants per day)
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(a) Finland: data include consumption in remote primary heaithcare centres and nursing homes.
(b) Portugal: data relate to public hospitals oniy.
EU/EEA refers to the corresponding population-weighted mean consumption based on 23 countries that provided data.
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A SENSE OF PERSPECTIVE

QUESTIONABLE USE

r v 20-50.,

40-80..

HIGHLY
PROPHYLAXIS/ QUESTIONABLE

GROWTH
PROMOTION

Wise ef al. BhIJ 19988; 317: 609-610
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Antimicrobial consumption and resistance in adult hospital
inpatients in 53 countries: results of an internet-based
global point prevalence survey

Ann Versporten, Peter Zarb, Isabelle Caniaux, Marie-Frangoise Gros, Nico Drapier. Mark Miller, Vincent Jarlier, Dilip Nat hwani, Herman Goossens,
on behalf of the Global-PPS network™

Antimicrobial Antiblotic Targeted Targeted Reason Stop or review Parenteral Guidelines Compliant No guidelines
prescriptions  prescriptions treatment* treatment recordedt daterecordedt administrationt available§ to local available]|
(resistant guidelines¥
organisms)*
Eastern Europe (n=653) 747 708 51(7-8%) 42(64%)  643% S05% B/6% 70.8% 857 % 19.2%
Northem Europe (n=2783) 3880 3536 396 (14-2%) 80 (2-9%) 814% 51.6% 622% 90-0% 83-4% 6-5%
Southem Europe (n=5534) 7674 6837 838 (15-1%) 292 (5-3%) 69-5% 29-1% 80-0% 60-5% 70-8% 29-6%
Western Europe (n=8458) 10612 9485 2204 (26-1%) 469 (5.5%) 805% 403% 64-0% 81.0% 787% 10-1%
Africa (n=899) 1502 1213 131 (14-6%) 25 (2-8%) 70-4% 36.6% 627 % 49 5% 6/ -0% 267 %
East and south Asia** 7607 6781 938 (17-5%) 287 (5-4%) 74-6% 43.5% 71-8% 76-4% 815% 21.4%
(n=5363)
West and central Asia 2252 2084 236 (14.6%) 153 (9-5%) 72-8% 19-8% 85-2% 53-4% 66-3% 40-5%
(n=1612)
Oceania (n=932) 1411 1226 218 (23-4%) 63 (6-8%) 851% 27.0% 60-5% 87-4% 732% 117%
Latin America (n=1518) 2403 2170 403 (265%) 231(152%) 814% 403% 84-4% 765% 64-1% 19-9%
North America (n=2139) 3125 2752 511 (23.9%) 127 (5-9%) 84.9% 39.6% 731% 77-3% 85.8% 18.5%
Total (n=29 891) 41213 36792 5926 (19-8%) 1769 (5-9%) 76-9% 383% 71-4% 743% 77-4% 19-2%

Data are n or %. A version of this table containing numerical data for all percentages is in the appendix. * Patients receiving at least one antibiotic for systemic therapeutic use only (ie, health-care-associated or
community-acquired infection). fincludes all antimicrobials; the total number of antimicrobial prescriptions was used to cakulate percentages. $Patients who received at least one parenteral antibiotic for
systemic use. SAntibiotic prescriptions for which guidelines were available to guide antibiotic choice (not route, dose, or duration), which was calculated as all antibiotic prescription for which a local guideline
was available/all antibiotic prescription. §The number of antibiotic prescriptions for which guidelines were available was used as the denominator to calculate percentages. |[The total number of antibiotic
prescriptions was used as the denominator to calculate percentages. ** Includes south, east, and southeast Asia.

Table 4: Overview of antimicrobial and antibiotic quality indicators for adult inpatients by region, year 2015

Lancet GlobHealth 2018;
6: e619-29
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EVIDENCE FOR AMS
EFFECTIVENESS




INTERVENTIONS TO IMPROVE ANTIBIOTIC PRESCRIBING PRACTICES FOR HOSPITAL
INPATIENTS

Authors' conclusions:

We found high-certainty evidence that interventions are effective in increasing

compliance with antibiotic policy and reducing duration of antibiotic Less antibiotics
No increase in
mortality
Reduced LOS

were successful in safely reducing unnecessary antibiotic use in hospitals,
despite the fact that the majority did not use the most effective behaviour

Cochrane
. Library

should instead focus on targeting treatment and assessing other measures of ]
patient safety, assess different stewardship interventions, and explore the %

unintended consequences of restrictive interventions. 9 February 2017
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Effect of antibiotic stewardship on the incidence of infection
and colonisation with antibiotic-resistant bacteria and

Clostridium difficile infection: a systematic review and
meta-analysis

MDR GNB

Events/patient-days

Positive impact on MDR-GNB infections

Lancet Infect Dis 2017

Incidence ratio

(95% 1)
Before After
Apisarnthanarak et al*® MDR Pseuvdomonas aeruginosa 13/2889 1/1324 'r 0-08 (0-00-1-41)
Marra et aP** Imipenem-resistant Acinetobact er baumannii 23/8421 2/8066 : 0-09 (0-02-0-39)
Apisarnthanarak et af** XDR A baumannii 3x/2889 2/1324 —0—'— ©0-13 (0-03-0-55)
Takesue et al™ Metallo-B-lactamase GNB 27/698794 6/635794 ——e— 0-24 (0-10-0-59)
Cook and Gooch® Carbapenem-resistant P aeruginosa 44/220474 13/261 318 —_— ©0-25 (0-13-0-46)
Peto et als MDR P aeruginosa 2/4280 /4217 » ©O-25 (0-01-5-63)
Takesue ot ab? MDR GNE 397698794 10/635794 ——— ©0-28 (0-14-0-56)
Arda et al™ Meropenem-resistant Acinctobacter spp 28/285606 10/308 852 —o—-— 0-33 (0-16-0-68)
Leverstein-van Hall et al** MDR Enterobacteriaceae /19142 4/23583 ; ©-36 (O-11-1-17)
Yeo et al™ Carbapenem-resistant P aeruginosa 17/20469 8/21798 0-44 (0-19-1-02)
Arda et al™ Meropenem-resistant P aeruginosa 8/285606 4/308 852 : 0-46 (0-14-1-543)
Marra et al™ Imipenem-resistant Kiebsidla pneumoniac &/ 8a21 3/B066 » OS2 (0-13-2-09)
Marra et al™ Imipenem-resistant P aeruginosa 1s/8421 8/8066 0-56 (0-24-1-31)
Arda et al™ Meropenem-resistant A baumannii 4s/285 606 29/308 852 ——0— 0-60 (0-37-0-95)
Meyer et aP** Imipenem-resistant P aeruginosa 34/13502 33/21420 —:—0— 0-61 (0-38-0-99)
Yeo et al™ Carbapencem-resistant A baumannii 10/ 20469 o/21798 s  O-85(0-34-2-08)
Zou et al™ Meropenem-resistant P aeruginosa 185/834560 172/883 500 —_—] ©O-88 (0-71-1-08)
Niwa et aPs Imipenem-resistant P aeruginosa 11/128146 1S5/113873 : » 1-53(070-3-24)
Aubert et al< Imipenem-resistant P aeruginosa 49/5100 44/2548 » 1-80(1-20-2-70)
Overall . b-49 (0-35-0-68)
Pe76-2%, p=0-000 T T T U
o o5 10 15 20
- —

Figure 2: Forest plot of the incidence ratios for studies of the effect of antibiotic stewardsh

GNEB«~Gram-negative bacteria. MDR- multidrug-resistant. XDR«extensively drug-resistant.
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programme effective
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Antibiotic stewardship
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JAMIDN

i m—m——— Journal of the American Medical Directors Association
ORIGINAL ARTICLE Growing evidence b Volume 19, Issue 2, February 2018, Pages 110-116
Antimicrobial Stewardship in Outpatient Settings: fromall sectors

Antibiotic Stewardship Programs in Nursing Homes: A
Systematic Review

Diana Feldstein MD. MPH & Phiip D. Sloane MD, MPH Cynthia Feltner MD. MPH

A Systematic Review

Dimitri M. Drekonja, MD, MS;'* Gregory A. Filice, MD;'* Nancy Greer, PhD;" Andrew Olson, MD;'*
Roderick MacDonald, MS;" Indulis Rutks, BS;* Timothy ], Wilt, MD, MPH'

Arvaly of Prarmacotherspy
A Systematic Review of Antimicrobial © The Author) 2017

® ® ® Reprints and permissions:
Stewardship Interventions in the koo Pornduion s

DO 10.1177/1060028017709820

Emergency Department it

Mia Losier!, Tasha D. Ramsey, PharmD!2,
Kyle John Wilby, PharmD?3, and Emily K. Black, PharmD!

d research to date suggests that NH ASPs can affect intermediate health

s, but not key heaith outcomes or health care utilzation.

EVIDENCE-BASED CHILD HEALTH: A COCHRANE REVIEW JOURNAL
Evid-Based Child Health |: 623-690 (2006)

Published online in Wiley InterScence {wwwinterscence.wieycom). DOF 10.1002/ebch 23

ns over longer durations may be needed to

mes as they have in hosp!

itals

Interventions to improve antibiotic prescribing practices in
ambulatory care (Review)

Amold SR, Straus SE

Antibiotic stewardship interventions in hospitals in low-and middle-

income countries: a systematic review
Christophe Van Dijck,’ Erika Vlieghe® & Janneke Arnoldine Cox’
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EVIDENCE FOR AMS ACROSS
HEALTH SYSTEMS, RESOURCE
SETTINGS

WE STILL NEED MORE EVIDENCE OF WHAT WORKS WHERE, FOR HOW
LONG AND WHY ?

HOWEVER IN THE MEANTIME .......

:ditorial Table 1
Editorial Note Recommended resources for design and reporting of antimicrobial stewardship

1 1 i 1 s interventional studi
CMI policy on antimicrobial stewardship research | ————

Design of interventional study
o Recommended designs: randomized, cluster-randomized tnals and
controlled interrupted time series quasi-experimental studies [7.15).
« Use implementation science to design intervention, which should be tailored
to (evaluation of) existing barriers and facilitators [7,15,16L
o Assess impact of intervention on balanced set of @ priori-defined and relevant
critena [7.15-17L
Process measures (e.g uptake of intervention).
Outcome measures (¢.g. antibiotic use, resistance, clinical outcomes).
Unintended consequences.
» Economic evaluation if possible [18]
o Sustainability of medium- to long-term impact of intervention should be
monitored.
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PARACHUTE APPROACH TO EVIDENCE BASED MEDICINE

Malcolm Potts, Ndola Prata, Julia Walsh, Amy Grossman

Waiting for the results of randomised trials of public health interventions can cost hundreds of lives,
especially in poor countries with great need and potential to benefit. If the science is good, we

should act before the trials are done

G @

Smith G, Pell JP. Parachute use to prevent death and major trauma related

to gravitational challenge: systematic review of randomised controlled
trials. BMJ 2003;327:1459-61.

T

BM]J 2006:;333:701-3
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WHAT IS BEING

IMPLEMENTED- HUMAN AMS
e

JUST DO IT.




MONITORING GLOBAL Level 1 Level 2 Level 5

PRUGRESS UN ADDRESS'NG No national AMR action plan. National AMR action plan National AMR action plan National AMR action plan National AMR action plan has
ANTl MlCROBIAL RESISTANCE under development developed. apptovcdbygovemrpent thot Junding sources identified, is
: reflects Global Action Plan being implemented and has
ind round of result: objectives, with an relevant sectors involved with
f | u‘ ~Oun ‘:,‘ v ep 1SSESSMe ‘, SUrVey operational plon and a defined monitoring and
monitoring arrongements. evoluation process in place.

4N Optimizing the use of antimicrobial
77RY, World Health ptimi - .
‘:’i.};#}mgamzatlon medicines in human and animal health

(Global Action Plan Objective 4)

to preserve antimicrobial effectiveness [5,17]. The second wave of this national self-assessment survey shows
that there has been some action on this front, but there is also substantial room for improvement. For example,
123 countries (79.9%) have policies in place to regulate the sale of antimicrobials [including the requirement of a
prescription for human use, which is a policy that has been shown to be effective in reducing antimicrobial use in
some parts of the world [12,13]. Yet these policies are less common in low-income countries, where only 52.6% of
countries (n=10) have these pg countries (66.2%) have policies to optimize antimicrobial use at Level 3

or higher; however, onlf’ 7 countries globalljy have reached Level 5 and are systematically sending data.ba
prescribers, another policy gute antimicrobial prescribing among physicians [14]. Mowever, 26.6%

responding countries (n=41) have guidelines in place to enable appropriate use of antimicrobials n
use (Level 4-5) in human health facilities.
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MONITORING GLOBAL Level 1 Level 2 evel 2 Level 5
PROGRESS ON ADDRESSING

No national AMR action plan. National AMR action plan National AMR action plan National AMR action plan National AMR action plan has
ANTIMICROBIAL RESISTANCE under

development developed. approved by government thot funding sources identified, is
reflects Global Action Plan being implemented and has
objectives, with an relevant sectors involved with
operational plon and a defined monitoring and
monitoring arrongements. evoluation process in place.

Optimizing the use of antimicrobial
medicines in human and animal health
(Global Action Plan Objective 4)

Human indicators

Number of Implemented NAP Indicators | |"np|er]"]er‘|ﬂr~|_q
5/ 6 Indicators

Implementation | - MR

Of 6 k h D@‘h”]ork,

Or¢ ey human Austria,

indicators to

Sweden,
Level 3 or above Finland,

Norway,

Netherlands
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WE HAVE JUST HEARD
SIMILAR RESULTS FROM
EUROPEAN SURVEY

Total

Earmarked funds for development 5 23
Earmarked funds for implementation 5 23
A toolkit available 23
A communication strategy 23
Indicators for effect of ASP 23
Routine audits of antibiotic prescribing 19
Microbiologists involved in bedside care 23
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AMS IN HUMAN IS A WHOLE SYSTEMS
APPROACH: DOING AMS IN ISOLATION
IN ONE COMPONENT OF THE SYSTEM
WILL NOT BE SUCCESSFUL IN THE LONG

TERM

EU-JAMRAI D7.1 Report on the Workshop on Implementation of ABS




Feedback data 10 prescribers
Interventions and campaigns

Data analysis,
action planning

CNMIM
ion »yg‘v\c praam
Impacts on
antibotic resistance

Local data on antibiotic Cultures taken
use, resistance, hospital ""°'°°°°VY "b‘
acqured infections

Managing responsible antimicrobial use: perspectives across the
healthcare system

0J. Dyar **, G. Tebano “*, C. Pulcini *",
Antimicrobial stewardshiP)

Clinical Microbiolo: ion 23 (2017) 441447

on behalf of ESCAP (ESCMID Study Group for

gy and Infect

Stramsa: Swedish strategic programme agamst antibiotic resstance

GOVERNANC F 1. 2 Cyviical learming processes within the Strara netwack (adapend Som (1)

MEDICINES AND

TFCHNO[ O(‘vc(‘ ”\“"OH!'\‘::\“()I\]
’ | | wie

Example of
One system
Approach

PEOPLE

HUMAN

RESOURCES ARSI E

SERVICE
DELIVERY

Fig 1. Health system building blocks. and their interconnected ness (adapeed from [1])
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Key features of Strama

Grounded in daily practice: Face-to-face visits at primary
care practices are commonly carried out within regions.
These allow feedback of data to prescribers and encourage
prescribers to share their perceived barriers to responsible
antibiotic use.

Regional autonomy. The decentralized organization of
Strama has stimulated local goal setting and local piloting
of improvement measures, accepting that there are multiple
paths to the shared goal.

Multidisciplinary at each level: The regional Strama groups
are led by a county medical officer (usually an infectious
diseases doctor), and always contain specialists in primary
care, clinical microbiology, infectious diseases, ear nose
and throat, and paediatrics, together with pharmacists and
representation from the local drug and therapeutics com-
mittee. Nurses and dentists are included in some regional
groups. The national level Strama council involves clinical
representation that mirrors the regional groups, and co-
operates with 20 authorities across public health, animal
health, food, and the environment, in part through an
intersectoral coordinating mechanism introduced in 2012.

Data-driven: Data collection and analyses are coordinated
and standardized, resulting in robust datasets for moni-
toring antibiotic use and resistance at national level, and for
providing high resolution feedback at regional levels. Data
collection has even included monitoring for adverse events
of under-prescribing. IT systems are now being developed
in many counties to provide individual prescriber feedback,
including comparisons with local colleagues.




Quality Improvement:
Bridging the Implementation Gap

What % of key healthcare evidence based
interventions are actually implemented in
routine American healthcare 2

Time
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Are you
Happy with

Table 3. Adherence to Quality Indicators, Overall and According to Type
of Care and Function.

that ¢ l

Total No. of Percentage of
No. of Times Indicator Recommended
No. of Participants Eligibility Care Received
Variable Indicators Eligible Was Met (9595 Cl)*

Owerall care 439 6712 98,649 549 (54.3-55.5)

Type of care

Table 5. Adherence to Quality Indicators, According to Condition.™

Total No.
of Times Percentage of
No. of Indicator Recommended
No. of Participants Eligibility Care Received
Condition Indicators Eligible Was Met (9595 Cl)

Coronary artery - 410 2083 68.0 (64.2-71.3
disease

Hypertension ; 1973 4 64.7 (62.6-66.7)

Congestive heart failure : 104 3 63.9 (55.4-72.

Cerebrovascular ) 21( 59.1 (49.7-68.
disease

Chronic obstructive 2 60 58.0 (51.7-64.4)
pulmonary disease

Colorectal cancer ) 53.9 (47.5-60.4)

Asthma 23 ! 53.5 (50.0-57.0)

McGlynn EA. The Quality of Health Care Delivered to Adults inthe United States. NEJM 2003,
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Quality Improvement:
Bridging the Implementation Gap

Scientific

understanding Implementation Gap

Time
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The Break-Even Point:

“Society’ s huge investment in technological
I Innovations that only modestly improve efficacy,
mif by consuming resources needed for improved delivery of

\X/1 care, may cost more lives than it saves.”
Steven H. Woolf, MD, MPH* ABSTRACT
Robert E. Jobnson, PbD? Society invests billions of dollars in the development of new drugs and technolo-

“Health, economic, and moral arguments make the case
for spending less on technological advances and more
on improving systems for delivering care.”

patients. Society’s huge investment in technological innovations that only mod-
estly improve efficacy, by consuming resources needed for improved delivery of
care, may cost more lives than it saves. The misalignment of priorities is driven
partly by the commercial interests of industry and by the public’s appetite for
technological breakthroughs, but health outcomes ultimately suffer. Health, eco-
nomic, and moral arguments make the case for spending less on technological
advances and more on improving systems for delivering care.

Ann Fam Med 2005;32:545-552. DOI: 10.1370/afm.406.
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An intermational cross-sectional survey of antimicrobial 7% 9% No barriers
Stmrdshlp pmgmmmes n hospltGls 23% 6% Lock of information technology
12% support and/or ability to get dota
P.Howard™,C. Plcini®, G. Levy Hora", R, M. West’ L M. Gould, . Harbarth” and D, Nothwuni* on behalfof the 17% Opposition from prescribers
ESMID Sty Group for il ol ESAP)an 5 Group oAbl vt -
B Administration not aware of AMS
J Antimicrob Chemother 2015; 70: 1245-1255 15% 20% . cwemne

Other higher priority initiatives

m Lock of personnel or funding

EU-JAMRAI D7.1 Report on the Workshop on Implementation of ABS

Current AMS Planned AMS
programme (763) programme (348)
Barriers to delivering a functional ond effective AMS programme
Lack of
Administration information
Lackof |Other higher| notaware of Opposition technology
personnel priority AMS from support and/or No
or funding, | initiatives, programme, prescribers, | abilityto get | barriers,
n (%) n (%) n (%) n (%) data, n (%) n (%)
Current 219 (29) 118 (15) 68 (9) 128 (17) 175 (23) 55(7)
AMS
programme
(763)
Ploanned 100 (29) 69 (20) 48 (14) 43 (12) 57 (16) 31(9)
AMS
programme
(348)

Figure 1. Barriers to delivering a functional and effective AMS pregramme.



Quality Assessment

Donabedian’s Structure — Process - Qutcome

Antecedents ——>» Structure ———p» Process — Outcome

Factors that Organiza- Interactions
can influence tional between
structure, character- healthcare
process: istics practitioner
*Environmental & patient
factors

=Patient factors

Changes

(desirable or

undesirable)

in individuals

&

populations
>

(also influence
outcomes)

Donabedian A, Wheeler JR, Wvszewianski L. Quality, cost, and health: an integrative
model. Med Care. 1982 Oct:20(10):975-92.
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Organizational Attributes
(“Structure”)

* Physical characteristics
* Management
* Executive leadership
* Board responsibilities
¢ Culture
* Organizational design

* Information management

* Incentives

Process
* Diagnosis

* Treatment

Outcomes
* Morbidity
* Mortality

* Service quality
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CREATING, SUPPORTING AND IMPLEMENTING ANTIMICROBIAL
STEWARDSHIP

W ——
— A — N W — . —— —

Organisation & Systems
and Resources

Structure [S] + Process [P ]
= Qutcomes [O]
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