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Disclaimer

This guideline represents the views of NICE and was arrived at after careful consideration of
the evidence available. Those working in the NHS, local authorities, the wider public,
voluntary and community sectors and the private sector should take it into account when
carrying out their professional, managerial or voluntary duties.

Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the
guidance, in their local context, in light of their duties to have due regard to the need to
eliminate unlawful discrimination, advance equality of opportunity and foster good relations.
Nothing in this guidance should be interpreted in a way that would be inconsistent with
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Appendix B: Scope

Guideline title

Antimicrobial stewardship: systems and processes for effective antimicrobial medicine use.

Short title

Antimicrobial stewardship.

The remit

The Department of Health and Public Health England have agreed that NICE should develop
a guideline on antimicrobial stewardship.?

Need for the guideline

e Awareness of antimicrobial resistance is important in ensuring the antimicrobial medicines
are used when needed but that use is reduced without an increase in harm when use is
not indicated. Resistance to all antimicrobials is increasing and, combined with a lack of
new medicines, there is an increasing risk in the future that infections may not be able to
be treated.

¢ The Annual Report of the Chief Medical Officer, Volume Two, 2011, Infections and the
rise of antimicrobial resistance states that antimicrobial stewardship ‘embodies an
organisational or healthcare-system-wide approach to promoting and monitoring judicious
use of antimicrobials to preserve their future effectiveness’. It is not a new concept and
several publications have been issued in response to combating antimicrobial resistance
and ensuring appropriate use of antimicrobials. For the purpose of the guideline the World
Health Organization (WHO) definition will be used to describe antimicrobial resistance.

e The Executive Board of the World Health Organization considers antimicrobial resistance
to be the ‘loss of effectiveness of any anti-infective medicine, including antiviral,
antifungal, antibacterial and antiparasitic medicines’. The WHO states further that ‘When
the microorganisms become resistant to most antimicrobials they are often referred to as
“superbugs”. This is a major concern because a resistant infection may kill, can spread to
others, and imposes huge costs to individuals and society.” The WHO Antimicrobial
resistance: global report on surveillance 2014 provides ‘as accurate a picture as is
presently possible of the magnitude of [antimicrobial resistance] and the current state of
surveillance globally’.

e The Annual Report of the Chief Medical Officer, Volume Two, 2011, Infections and the
rise of antimicrobial resistance (Department of Health, 2013) reviews infectious disease in
England and the rise of antimicrobial resistance. It discusses the importance of
antimicrobial stewardship and preserving the effectiveness of existing antimicrobials. It
describes 3 major goals that have been identified for antimicrobial stewardship:

o optimise therapy for individual patients
o prevent overuse, misuse and abuse
o minimise development of resistance at patient and community levels.

The report also states that evidence-based guidance is needed for antimicrobial use, with
particular consideration given to increasing awareness of heterogeneity of prescribing to
help slow the development of antimicrobial resistance.

% NICE is also developing public health guidance on Antimicrobial resistance: changing risk-related behaviours.
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e In 2013, the Department of Health published the UK five year antimicrobial resistance
strategy 2013 to 2018, which aims to slow the development and spread of antimicrobial
resistance. The strategy states that antimicrobial resistance cannot be eradicated but by
using a multidisciplinary approach, the risk of antimicrobial resistance can be limited and
its impact on health now and in the future can be reduced. The report describes 3
strategic aims, to:

o improve the knowledge and understanding of antimicrobial resistance
o conserve and steward the effectiveness of existing treatments
o stimulate the development of new antibiotics, diagnostics and novel therapies.

¢ The Department of Health also carried out an impact assessment (Antimicrobial
resistance strategy impact assessment) alongside the 5-year strategy. This supports the
introduction of the strategy and highlights issues such as the importance of preserving
current effective therapies and focusing on the appropriate use of antimicrobials (including
using the correct antimicrobial, dose and duration of treatment for every prescription, and
using them wisely and sparingly).

e To further support the 5-year antimicrobial strategy, the document Antimicrobial
prescribing and stewardship competencies (Department of Health and Public Health
England, 2013) was published. The competencies aim to improve the quality of
antimicrobial treatment and stewardship, and so reduce the risks and ill-effects of
inadequate and inappropriate treatment.

¢ In 2011 the Department of Health Advisory Committee on Antimicrobial Resistance and
Healthcare Associated Infection published Antimicrobial stewardship: Start smart - then
focus providing guidance for antimicrobial stewardship in hospitals in England. However,
the principles of this guidance can be applied to all antimicrobial prescribing. The
guidance also stresses the importance of clear governance arrangements when managing
antimicrobial resistance.

e The TARGET toolkit has been developed by the RCGP, PHE and The Antimicrobial
Stewardship in Primary Care (ASPIC) in collaboration with professional societies as a
central resource for clinicians and commissioners about safe, effective, appropriate and
responsible antibiotic prescribing.

¢ Public Health England in its response to the antimicrobial strategy has established a new
national programme, the English Surveillance Programme for Antimicrobial Utilisation and
Resistance (ESPAUR). The programme aims to monitor and enhance the use of
antimicrobials in the community and in hospitals in England through measuring
antimicrobial utilisation, the impact on resistance and patient safety.

e For managing infections in the community, the Health Protection Agency® first published
Management of infection guidance for primary care for consultation and local adaption in
2000 (reviewed in 2010). The guidance provides an overview of the treatment options for
managing common infections in the community, and aims to lead to more appropriate
antibiotic use.

e The Health Protection Agency' has also published an Acute trust toolkit for the early
detection, management and control of carbapenemase-producing Enterobacteriaceae
(2013) provides ‘practical advice for frontline clinicians and staff to prevent or reduce
spread of these bacteria’.

¢ NICE has issued guidance on Respiratory tract infections — antibiotic prescribing (CG69)
which provides recommendations for the prescribing of antibiotics for self-limiting
respiratory tract infections in adult and children in primary care and Infection (CG139)
which provides recommendations for prevention and control of healthcare-associated
infections in primary and community care. These guidelines support effective
management of these common conditions again aiming to reduce antimicrobial resistance
and use antimicrobials appropriately.

® The Health Protection Agency (HPA) is now part of Public Health England.
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¢ As highlighted, several initiatives and guidance have been published to attempt to tackle
the growing concern of appropriate use of antimicrobials and antimicrobial resistance;
despite these however, prescribing is still variable. This medicines practice guideline is
needed to consider the evidence for effective interventions in this area of practice, in
particular for changing prescriber and patient behaviour when using antimicrobials and for
minimising antimicrobial resistance.

Data on resistance and antimicrobial use

There are still wide variations in prescribing across primary care organisations. Limited data
on secondary care prescribing also shows variation, but these data are not routinely
available.

¢ Inthe NHS in England, as part of the ‘Quality, Innovation, Productivity and Prevention’
(QIPP) medicines use and procurement work stream several specific topics relating to
antimicrobials were identified. These topics are:

o Antibiotic prescribing — especially guinolones and cephalosporins
o Three-day courses of trimethoprim for uncomplicated urinary tract infection

o Minocycline
The topics are based on new guidance and important new evidence, and include
prescribing data.

¢ NHS Prescription services annual National Antibiotic Charts show that antibiotic
prescribing in general practice in England over the last 5 years has broadly remained
constant in relation to breakdown of different antibiotic prescribing. However, the overall
use of antibiotics has steadily increased over several years. The most common antibiotic
group prescribed is penicillins, followed by tetracyclines and macrolides. Broad-spectrum
penicillins comprised 36% of all antibacterial prescribing in 2012-13. However, the
prescription and use of cephalosporin antibiotics has declined following initiatives to
reduce prescribing.

¢ In 2013 the Health and Social Care Information Centre published Prescriptions dispensed
in the community: England 2002-13 which provides an overview of the changes in
dispensed items between 2012 and 2013. The bulletin states that “The BNF Section with
the largest increase in cost between 2011 and 2012 was Antibacterial Drugs, where costs
rose by £25.1 million (14.8 per cent) to £195.4 million. The number of items dispensed
increased by 2.5 million, (6.1 per cent) to 43.3 million.’

¢ Prescribing data collected in hospital and community are not comparable when using
items. The common comparator that can be used for comparing data is the cost of
prescribing. Hospital prescribing: England 2012 shows that the cost of antimicrobials is
greater in the hospital setting compared to primary care. The cost of prescribing
antimicrobials in both settings has increased over time. This increased cost may
correspond to an increase in usage although this cannot be certain.

¢ Prescribing data for some services, including urgent care (out-of-hours) centres, are not
available for England as the supply of medicines is directly to the patient and is funded
and monitored locally. These data are not collated nationally and therefore do not appear
in national datasets.

The guideline
The guideline development process is described in detail on the NICE website.

This scope defines what the guideline will (and will not) examine, and what the guideline
developers will consider. The scope is based on the referral from the Department of Health.*

°NICE is also developing public health guidance on Antimicrobial resistance: changing risk-related behaviours.
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All anti-infective therapies will be considered in the scope (antiviral, antifungal, antibacterial
and antiparasitic medicines), additionally all formulations will be considered within the scope
(oral, parenteral and topical agents).

The areas that will be addressed by the guideline are described in the following sections.

Population

Groups that will be covered

¢ Health and social care practitioners (a term used to define the wider care team including
hospital staff [including microbiologists and infection control staff], community matrons and
case managers, GPs, pharmacists and community nurses [including those staff working in
out-of-hours services], domiciliary care workers and care home staff [registered nurses
and social care practitioners working in care homes], social workers and case managers).

e Organisations commissioning (for example clinical commissioning groups or local
authorities), providing or supporting the provision of care (for example national or
professional bodies, Directors of Public Health, Health and Wellbeing Boards, healthcare
trusts and locum agencies).

¢ Adults, young people and children (including neonates) using antimicrobials, or those
caring for these groups.

Groups that will not be covered
e None.

Setting

o All publicly funded health and social care commissioned or provided by NHS
organisations, local authorities (in England), independent organisations or independent
contractors.

¢ This guideline may also be relevant to individual people and organisations delivering non-
NHS healthcare services, and to other devolved administrations.

Key issues

Areas that will be covered

e Supporting antimicrobial use by health and social care practitioners where their use is
indicated.

¢ Reducing the use of antimicrobials without increasing harm through changing behaviour of
health and social care practitioners and patients or their carers.

¢ Reducing emergence of antimicrobial resistance through effective antimicrobial
stewardship.

Areas that will not be covered

¢ The use of specific named medicines (although classes of medicines for example broad
spectrum antibiotics will be referred to).

¢ Public health awareness of antimicrobial resistance and self-care as this will be covered
by NICE Public Health guidance (see Antimicrobial resistance: changing risk-related
behaviours).

e Treatment of specific clinical conditions (such as healthcare-associated infections [see
CG139 — Infection] and respiratory tract infections [see CG69 — Respiratory tract infection:
Antibiotic prescribing]).
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Research for new antimicrobials.

Immunisation and vaccination.

Antimicrobial household cleaning products.

Antimicrobials use in animals.

Hand-hygiene, decolonisation and infection prevention and control measures.

Medicines adherence except where there are specific issues for health and social care
practitioners to address for antimicrobials. The general principles of medicines adherence
are covered by CG76 — Medicines adherence: Involving patients in decisions about
prescribed medicines and supporting adherence,

Access to medicines, including local-decision making for drugs not included on local
formularies.

Medicines shortages, including supply issues and discontinued medicines.
Prescription charges.
Waste medicines.

Main outcomes

Clinical outcomes such as:

o mortality and morbidity

o infection cure rates or time to clinical cure
o surgical infection rates

o re-infection rates.

Antimicrobial use as measured by change in the variation over time and movement of the
mean over time.

Presence, emergence and incidence of organisms resistant to antimicrobials.
Health and social care related quality of life.

Healthcare-associated infections.

Community-associated infections.

Side effects, adverse events and critical incidents.

Hospitalisation and health and social care utilisation.

Planned and unplanned contacts with health professionals or services.

Patient-reported outcomes, such as medicines adherence related specifically to issues of
antimicrobial stewardship, patient experience, patient satisfaction with decision-making,
patient information and patient expectations.

Professional belief systems and their attitude to the use of antimicrobials.
No harm.

Economic aspects

Developers will take into account both clinical and cost effectiveness when making
recommendations involving a choice between alternative interventions. A review of the
economic evidence will be conducted and analyses will be carried out as appropriate. The
preferred unit of effectiveness is the quality-adjusted life year (QALY), and the costs
considered will usually be only from an NHS and personal social services (PSS) perspective.
Further detail on the methods of medicines practice guidelines can be found in interim
methods guide and integrated process statement. Economic analyses of antimicrobial
stewardship will demonstrate if interventions are cost effective.
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Status

Scope

This is the final scope.
Timing
The development of the guideline recommendations will begin in May 2014.

Related NICE guidance

Published guidance and quality standards

Medicines practice guidelines
¢ Patient group directions. NICE medicines practice guideline 2 (2013).
e Developing and updating local formularies. NICE medicines practice guideline 1 (2012).

Clinical guidelines and quality standards

¢ [Infection control NICE clinical guideline 139 (2012).

o Patient experience in adult NHS services. NICE clinical guideline 138 (2012).
o Patient experience in adult NHS services. NICE quality standard 15 (2012).

e Prevention and control of healthcare-associated infections NICE public health guidance
36 (2011).

¢ Medicines adherence. NICE clinical guideline 76 (2009).
o Respiratory tract infections (RTI) — antibiotic prescribing NICE clinical guideline 69 (2008).

Social care guidelines
e Managing medicines in care homes. NICE social care guideline 1 (2014).

Guidance under development

NICE is currently developing the following related guidance (details available from the NICE
website):

e Drug allergy. NICE clinical guideline. Publication expected October 2014.

¢ Medicines optimisation. NICE clinical guideline. Publication expected TBC.

¢ Antimicrobial resistance: changing risk-related behaviours. NICE Public health guidance
(in development).

¢ Antibiotics for neonatal infection. NICE Quality Standard (in development).
¢ Infection prevention and control. NICE Quality Standard (in development).

Further information

Information on the medicines practice guideline development process is provided in the
following documents, available from the NICE website:

e ‘Integrated process statement’
e ‘Interim methods quide’

Information on the progress of the guideline will also be available from the NICE website.
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Appendix C: How this guideline was
developed

Search strategies for the guideline

Scoping searches

Scoping searches were undertaken on the following websites and databases (listed in
alphabetical order) in January 2014 to provide information for scope development and project
planning. Browsing or simple search strategies were employed. Examples of search terms

included: antibiotic(s), antimicrobial(s), stewardship, “antibiotic resistance”, “antimicrobial

resistance”, “antibiotic prescribing”, and “antimicrobial prescribing”.

Advisory Committee on Antimicrobial Resistance and Healthcare Associated Infection
Antibiotic Action

Association of the British Pharmaceutical Industry

bioMérieux

British Infection Association

British Medical Association

British Society for Antimicrobial Chemotherapy

CDSR (Cochrane Database of Systematic Reviews)
Clinical Knowledge Summaries
COMET (Core Outcome Measures in Effectiveness Trials)

DARE (Database of Abstracts of Reviews of Effects)

Department of Health

Department of Health, Social Services and Public Safety — Northern Ireland
DUETS (UK Database of Uncertainties about the Effects of Treatments)
EU Joint Programming Initiative on Antimicrobial Resistance

European Centre for Disease Control and Prevention

European Commission

European Public Health Alliance

European Society of Clinical Microbiology and Infectious Diseases
Health Infection Society

Health Protection Agency

Health Protection Scotland

Healthtalk Online

HTA (Health Technology Assessment) Database
Imperial College London
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Infection Prevention Society

Infectious Disease Research Network

King’'s Fund

London School of Hygiene and Tropical Medicine
Map of Medicine

MRSA Action

National prescribing centre (NPA)

National Resource for Infection Control

NHS Choices

NHS England

NHS Wales

NICE (National Institute for Health and Care Excellence)
NICE Evidence Services

NIHR (National Institute for Health Research) Health Services and Delivery Research NIHR
(National Institute for Health Research) Health Technology Assessment Programme

Patient UK

Prospero

Public Health England

ReAct (Action on Antibiotic Resistance)

Royal College of General Practitioners

Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Scottish Government

Scottish Infection Research Network

Scottish Medicines Consortium - Scottish Antimicrobial Prescribing Group
SIGN (Scottish Intercollegiate Guidelines Network)
Society for General Microbiology

Trip (Turning Research into Practice) database
Welsh Government

World Health Organisation

YouthHealthTalk
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C.1.2 Main searches

Sources searched for the guideline
e MEDLINE, MEDLINE In-Process, Embase, CDSR, DARE, CENTRAL, HTA, NHS EED

Identification of evidence for clinical questions

The searches were conducted between JULY 2014 and OCTOBER 2014.The aim of the
searches was to identify evidence for each of the clinical questions. The MEDLINE search
strategies and details of sources searched for each question are presented below. They
were translated for use in all other databases.

C.1.2.1 Reducing antimicrobial resistance

The following search strategies were designed to identify the evidence-base for this review
question. Study design filters to retrieve systematic reviews and randomised controlled trials
were added to the strategies. Details of these filters can be found in section C.1.2.5.

Search strategy #1 (Antimicrobial resistance)

Database: Ovid MEDLINE(R)

exp Drug Resistance, Microbial/

exp Drug Resistance, Multiple/

((microb$ or antimicrob$ or anti-microb$ or "anti microb$") adj4 (resist$ or tolera$)).tw.
((antiinfect$ or anti-infect$ or "anti infect$") adj4 (resist$ or tolera$)).tw.

((bacter$ or antibacter$ or anti-bacter$ or "anti bacter$") adj4 (resist$ or tolera$)).tw.
((antibiot$ or anti-biot$ or "anti biot$") adj4 (resist$ or tolera$)).tw.

((viral$ or antiviral$ or anti-viral$ or "anti viral$") adj4 (resist$ or tolera$)).tw.

((fung$ or antifung$ or anti-fung$ or "anti fung$") adj4 (resist$ or tolera$)).tw.

© 00 N O o b~ w NP

((parasit$ or antiparasit$ or anti-parasit$ or "anti parasit$") adj4 (resist$ or tolera$)).tw.

=
o

(multi$ adj4 drug$ adj4 (resist$ or tolera$)).tw.

=
=

(multidrug$ adj4 (resist$ or tolera$)).tw.

=
N

(multiresist$ or multi-resist$ or "multi resist$").tw.

=
w

(superbug$ or super-bug$ or "super bug$").tw.
14  Superinfection/

15 (superinvasion$ or super-invasion$ or "super invasion$" or superinfection$ or super-
infection$ or "super infection$").tw.

16 R Factors/
17 "rfactor$".tw.
18 (resist$ factor$ or "r plasmid$" or resist$ plasmid$).tw.

19 or/1-18
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Search strategy #2 (De-escalation)

Database: Ovid MEDLINE(R)

exp Drug Resistance, Microbial/

exp Drug Resistance, Multiple/

((microb$ or antimicrob$ or anti-microb$ or "anti microb$") adj4 (resist$ or tolera$)).tw.
((antiinfect$ or anti-infect$ or "anti infect$") adj4 (resist$ or tolera$)).tw.

((bacter$ or antibacter$ or anti-bacter$ or "anti bacter$") adj4 (resist$ or tolera$)).tw.
((antibiot$ or anti-biot$ or "anti biot$") adj4 (resist$ or tolera$)).tw.

((viral$ or antiviral$ or anti-viral$ or "anti viral$") adj4 (resist$ or tolera$)).tw.

((fung$ or antifung$ or anti-fung$ or "anti fung$") adj4 (resist$ or tolera$)).tw.

© 00 N O O B~ W N PP

((parasit$ or antiparasit$ or anti-parasit$ or "anti parasit$") adj4 (resist$ or tolera$)).tw.

[N
o

(multi$ adj4 drug$ adj4 (resist$ or tolera$)).tw.

=
=

((multidrug* or multipathogen*) adj4 (resist$ or tolera$)).tw.

=
N

(multiresist$ or multi-resist$ or "multi resist$").tw.

=
w

(superbug$ or super-bug$ or "super bug$").tw.
14  Superinfection/

15 (superinvasion$ or super-invasion$ or "super invasion$" or superinfection$ or super-
infection$ or "super infection$").tw.

16 R Factors/

17  "rfactor$".tw.

18 (resist$ factor$ or "r plasmid$" or resist$ plasmid$).tw.
19 or/1-18

20 (adequacy or adequate or extended-spectrum* or appropriate or empiric or empirical or
broad-spectrum or "broad spectrum™).tw.

21 (de-escalation or "de escalation" or deescalate or "narrow spectrum" or narrow-
spectrum or "narrower spectrum™ or narrower-spectrum or narrowered-spectrum or
"narrowered spectrum" or narrowing or adjustment or adjust or tailoring or tailored or tailor or
downgrading or discontinue* or stop or stopping or stopped).tw.

22 or/20-21
23 19and 22

Decision making

The following search strategy was designed to identify the evidence-base for this review
question. Study design filters to retrieve systematic reviews (lines 122-132), randomised
controlled trials (lines 133-147), and qualitative studies (148-159) were added to the strategy.
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The Medline randomised controlled trials filter was limited by date to retrieve results from
2005 to the present day in accordance with the process described in the Cochrane
Handbook for running supplementary searches to identify trials that are not indexed in the
CENTRAL database.

Search strategy

Database: Ovid MEDLINE(R)

*Anti-Infective Agents/

(antimicrob$ or anti-microb$ or "anti microb$").ti.
(antiinfect$ or anti-infect$ or "anti infect$").ti.
(antibacter$ or anti-bacter$ or "anti bacter$").ti.
(antibiot$ or anti-biot$ or "anti biot$").ti.
(antiviral$ or anti-viral$ or "anti viral$").ti.
(antifung$ or anti-fung$ or "anti fung$").ti.

(antiparasit$ or anti-parasit$ or "anti parasit$").ti.

© 00 N O O b~ W N P

or/1-8

10 ((inappropriat$ or irrational$ or imprudent$ or unnecessar$ or incorrect$ or irrespons$
or misus$ or improper$ or error$ or mistake$ or indiscriminat$ or suboptim$ or sub-optim$ or
"sub optim$" or bad or badly or inefficient$ or uncontrol$ or overus$ or excess$ or vary$ or
varia$ or poor$) adj4 (prescr$ or adminis$ or dispens$ or "use" or usag$ or utili$ or provi$ or
distribut$ or therap$ or treatment$ or expos$ or consums)).tw.

11 ((appropriat$ or rational$ or prudent$ or judicious$ or quality or optim$ or correct$ or
proper$ or responsib$ or evidence-bas$ or improv$ or good$ or efficient$ or control$ or
decreas$ or reduc$ or limit$ or curb$ or minim$ or lessen$ or curtail$ or abat$ or restrict$ or
lower$ or discontinu$ or delay$) adj4 (prescr$ or adminis$ or dispens$ or "use" or usag$ or
utili$ or provi$ or distribut$ or therap$ or treatment$ or expos$ or consum$)).tw.

12 exp *Medication Errors/

13 or/10-12

14 9and13

15 steward$.tw.

16 9and15

17 exp *Drug Resistance, Microbial/

18 exp *Drug Resistance, Multiple/

19  ((microb$ or antimicrob$ or anti-microb$ or "anti microb$") adj4 (resist$ or tolera$)).ti.
20 ((antiinfect$ or anti-infect$ or "anti infect$") adj4 (resist$ or tolera$)).ti.

21 ((bacter$ or antibacter$ or anti-bacter$ or "anti bacter$") adj4 (resist$ or tolera$)).ti.

22  ((antibiot$ or anti-biot$ or "anti biot$") adj4 (resist$ or tolera$)).ti.
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23 ((viral$ or antiviral$ or anti-viral$ or "anti viral$") adj4 (resist$ or tolera$)).ti.

24 ((fung$ or antifung$ or anti-fung$ or "anti fung$") adj4 (resist$ or tolera$)).ti.

25 ((parasit$ or antiparasit$ or anti-parasit$ or "anti parasit$") adj4 (resist$ or tolera$)).ti.
26 (multi$ adj4 drug$ adj4 (resist$ or tolera$)).ti.

27  (multidrug$ adj4 (resist$ or tolera$)).ti.

28  (multiresist$ or multi-resist$ or "multi resist$").ti.

29  (superbug$ or super-bug$ or "super bug$").ti.

30 *Superinfection/

31 (superinvasion$ or super-invasion$ or "super invasion$" or superinfection$ or super-
infection$ or "super infection$").ti.

32 *R Factors/

33 "rfactor$".ti.

34  ("resist$ factor$" or "r plasmid$" or "resist$ plasmid$").ti.
35 or/17-34

36 14 o0r35

37 *"Attitude of Health Personnel"/

38 exp *Health Personnel/px

39 *Health Knowledge, Attitudes, Practice/

40 (experience$ or belief$ or behav$ or view$ or opinion$ or perception$ or perspective$
or attitud$ or know$ or understand$ or aware$ or cultur$).ti.

41 ((chang$ or modif$ or alter or altera$ or alteri$ or altered) adj2 (experience$ or belief$
or behav$ or view$ or opinion$ or perception$ or perspective$ or attitud$ or know$ or
understand$ or aware$ or cultur$)).ab.

42  *Decision Making/
43  *Choice behavior/
44  decision-mak$.tw.

45  ((decis$ or decid$ or choice$ or choos$ or determinant$ or predict$) adj2 (mak$ or
prescr$ or adminis$ or dispens$ or "use" or usag$ or utili$ or provi$ or distribut$ or therap$
or treatment$)).tw.

46  ((chang$ or modif$ or alter or altera$ or alteri$ or altered) adj2 (decis$ or decid$ or
choice$ or choos$ or prescr$ or adminis$ or dispens$ or "use" or usag$ or utili$ or provi$ or
distribut$ or therap$ or treatment$)).tw.

47  *Physician's Practice Patterns/
48 *Nurse's Practice Patterns/
49 *Dentist's Practice Patterns/

50 ((practice$ or prescri$) adj2 pattern$).tw.
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51 0r/37-50

52 exp *Patient Care Team/

53 exp *Professional Role/

54  exp *Interprofessional Relations/

55 exp *'Delivery of Health Care, Integrated"/

56  (multidisciplin® or multi-discipling or mdt or multipartne$ or multi-partner$ or "multi
partner" or multisector$ or multi-sector$ or "multi sector$" or multi-agenc$ or multiagenc$ or
"multi agenc$" or multiprofession$ or multi-profession$ or "multi profession$" or
intraprofression$ or intra-profession$ or "intra profession$" or interprofession$ or inter-
profession$ or "inter profession$" or transdisciplin$ or trans-disciplin$ or "trans disciplin$" or
interdisciplin$ or inter-disciplin$ or "inter disciplin$" or intradisciplin$ or intra-disciplin$ or
"intra disciplin$").tw.

57 (crosssector$ or cross-sector$ or "cross sector$” or "across sector$" or intersector$ or
inter-sector$ or "inter sector$" or interorgani$ or inter-organi$ or "inter organi$" or "cross
organ$" or "across organi$" or "cross disciplin$" or "across disciplin$").tw.

58 (interagenc$ or inter-agenc$ or "inter agenc$").tw.

59 ((integrat$ or combined or collaborat$ or continuity) adj2 (care$ or team$ or service$ or
network$ or systems)).tw.

60 (partner$ adj2 (work$ or training)).tw.
61 ("whole system$ approach$" or "whole system$ working").tw.

62 ("managed clinical network*" or "one-stop shop" or "chain of care" or "whole health
economy" or "case conferencing").tw.

63 ((organi$ or care or work$) adj2 model$).tw.

64 ((pharmacy$ or pharmacist$) adj2 (interven$ or involv$ or collaborat$ or advi$ or
support$ or guid$ or partner$ or integrat$ or role$ or input$ or contribut$ or led or aid$ or
inclu$)).tw.

65 or/52-64

66 drug$ resistance ind$.tw.

67 statistical process control chart$.tw.

68 *Electronic Prescribing/

69 ((computer$ or electronic$) adj2 (prescrib$ or medicin$ or administ$ or surveillan$)).tw.
70  exp *Information Systems/

71 exp *Decision Making, Computer-Assisted/

72  exp *decision support techniques/

73 *Database Management Systems/

74  ((computer$ or clinical$) adj2 decision$ adj2 (support$ or system$)).tw.
75 (decision$ adj2 (rule$ or support$)).tw.

76 data$ warehous$.tw.

National Institute for Health and Care Excellence 2015
2



Appendices
How this guideline was developed

77  data$ system$.tw.
78 (CDSS or CCDS).tw.
79 exp *Microbial Sensitivity Tests/

80 ((microbial$ or bacter$ or virus$ or viral$ or fungal$ or fungus$ or parasit$) adj2
sensitiv$ adj2 test$).tw.

81 antibiogram$.tw.

82 exp guideline/

83 exp *Guidelines as Topic/

84  *Clinical Protocols/

85 exp consensus development conference/

86 *consensus/

87 exp *consensus development conferences as topic/
88 exp *Formularies as Topic/

89 *Pharmacopoeias as Topic/

90 (guid$ or protocol$ or consensus$ or polic$ or regulat$ or formular$ or
pharmacop$).tw.

91 exp *Clinical Audit/

92 exp *Health Surveys/

93 (audit$ or survey$).tw.

94  exp *Management Audit/

95 benchmark$.tw.

96 exp *Feedback/

97 (feedback$ or "feed$ back" or "fed back").tw.

98 exp *education/

99 (educat$ or learn$ or teach$ or train$).tw.

100 (continu$ profession$ develop$ or cpd$).tw.

101  NICHE.tw.

102 (need adj5 investigation adj5 choice adj5 how adj5 evaluate).tw.
103  “start smart".tw.

104 (TARGET adj5 tool$).tw.

105 ((quality adj3 outcome$ adj3 framework$) or qof).
106 (pay adj3 performance$).tw.

107  qipp-tw.

108 (quality innovation productivity adj2 prevention$).tw.
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109
110
111
112
113
114
115
116
117
118

*Motivation/

(incentive$ or motivat$).tw.

(academic adj2 (detail$ or workshop$)).tw.

("4 r" or "four r" or "4 rs" or "four rs").tw.

(right adj5 dose$ adj5 drug).tw.

(point adj2 care).tw.

((rapid$ or fast$) adjl (diagn$ or test$)).tw.

0r/66-115

(intervention$ or initiativ$ or project$ or strateg$ or program$ or scheme$).tw.

(barrier$ or obstacle$ or challeng$ or difficult$ or hurdle$ or impediment$ or

obstruct$).tw.

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

116 or 117 or 118

51 or65o0r119

36 and 120

Meta-Analysis.pt.

Meta-Analysis as Topic/

(metaanaly$ or metanaly$ or (meta adj2 analy$)).tw.
(systematic$ adj4 (review$ or overviews)).tw.
((quantitative$ or qualitative$) adj4 (review$ or overviews)).tw.
(pool$ adjl (analy$ or data)).tw.

(handsearch$ or (hand adj2 search$)).tw.

(manual$ adj2 search$).tw.

or/122-129

animals/ not humans/

130 not 131

Randomized Controlled Trial.pt.

Placebos/

Random Allocation/

clinical trials, phase i as topic/ or clinical trials, phase ii as topic/ or clinical trials, phase

iii as topic/ or clinical trials, phase iv as topic/ or exp controlled clinical trials as topic/ or
multicenter studies as topic/

137
138
139

Double-Blind Method/
Single-Blind Method/

Cross-Over Studies/

National Institute for Health and Care Excellence 2015

224



C.123

Appendices
How this guideline was developed

140 (random or randomi$ or randoml$).tw.
141 placebo$.tw.

142  ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw.
143  (crossover$ or (cross adj over$)).tw.
144  0or/133-143

145 animals/ not humans/

146 144 not 145

147  limit 146 to yr="2005 -Current"

148 Qualitative Research/

149  Nursing Methodology Research/

150 Interview.pt.

151 exp Interviews as Topic/

152 Questionnaires/

153 Narration/

154 Health Care Surveys/

155 (qualitative$ or interview$ or focus group$ or questionnaire$ or narrative$ or
narration$ or survey$).tw.

156 (ethno$ or emic or etic or phenomenolog$ or grounded theory or constant compar$ or
(thematic$ adj4 analys$) or theoretical sampl$ or purposive sampl$).tw.

157 (hermeneutic$ or heidegger$ or husser$ or colaizzi$ or van kaam$ or van manen$ or
giorgi$ or glaser$ or strauss$ or ricoeur$ or spiegelberg$ or merleau$).tw.

158 (metasynthes$ or meta-synthes$ or metasummar$ or meta-summar$ or metastud$ or
meta-stud$ or metathem$ or meta-them$).tw.

159 0r/148-158

160 14 and 120

161 (16 or 160) and (132 or 147)
162 (16 or 121) and 159

163 limit 162 to yr="2000 -Current"
164 161 or 163

Barriers to decision making

The search strategy for the review question on decision making above was also used to
retrieve evidence for this review question
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Timely adoption and diffusion of a ‘new’ antimicrobial®

The following search strategy was designed to retrieve the evidence-base for review
question D. No study design filters were added to the strategy.

Search strategy

Database: Ovid MEDLINE(R)

1 exp Anti-Infective Agents/

2  (antimicrob$ or anti-microb$ or "anti microb$").tw.
3 (antiinfect$ or anti-infect$ or "anti infect$").tw.

4  (antibacter$ or anti-bacter$ or "anti bacter$").tw.
5 (antibiot$ or anti-biot$ or "anti biot$").tw.

6 (antiviral$ or anti-viral$ or "anti viral$").tw.

7  (antifung$ or anti-fung$ or "anti fung$").tw.

8 (antiparasit$ or anti-parasit$ or "anti parasit$").tw.
9 or/1-8

10 exp Formularies as Topic/

11 Pharmacopoeias as Topic/

12 (formular$ or pharmacop$).tw.

13 (manag$ adj4 entry).tw.

14  ((adopt$ or diffus$ or uptak$ or implement$ or introduc$) adj4 (nhs or health or
healthcare or care or system$ or practice$)).tw.

15 or/10-14
16 9and15
17  (new or newly or newer or novel or innovati$).tw.

18 16 and 17

Study design filters

The MEDLINE systematic reviews and randomised controlled trials search filters that were
used for the review questions above are presented below. They were translated for use in
MEDLINE In-Process and Embase

Systematic reviews filter
1. Meta-Analysis.pt.

For the purpose of this protocol ‘a new antimicrobial’ includes:

a new antimicrobial

a newly marketed formulation of an existing antimicrobial and/or

an antimicrobial that is licensed but not available on the NHS

an older licensed antimicrobial that is not routinely prescribed by the NHS.
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2. Meta-Analysis as Topic/

3. (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw.

4. (systematic$ adj4 (review$ or overviews)).tw.

5. ((quantitative$ or qualitative$) adj4 (review$ or overviews)).tw.
6. (pool$ adjl (analy$ or data)).tw.

7. (handsearch$ or (hand adj2 search$)).tw.

8. (manual$ adj2 search$).tw.

9. or/1-8

10. animals/ not humans/

11.9not 10

Randomised controlled trials filter
Randomized Controlled Trial.pt.
. Controlled Clinical Trial.pt.
. Clinical Trial.pt.

. exp Clinical Trials as Topic/

1.

2

3

4

5. Placebos/
6. Random Allocation/

7. Double-Blind Method/

8. Single-Blind Method/

9. Cross-Over Studies/

10. ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw.
11. (random$ adj2 allocat$).tw.

12. placebo$.tw.

13. ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw.
14. (crossover$ or (cross adj over$)).tw.

15. or/1-14

16. animals/ not humans/

17. 15 not 16

The Medline randomised controlled trials filter was limited by date to retrieve results from
2005 to the present day in accordance with the process described in the Cochrane
Handbook for running supplementary searches to identify trials that are not indexed in the
CENTRAL database.

Economic evaluations and quality of life data

Sources searched to identify economic evaluations
e MEDLINE, MEDLINE in Process, Embase, NHS EED, HEED
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Health economics studies

The following search strategy was designed to identify the health economics studies for all of
the review questions. The searches were carried out within the same time period as the
clinical searches, between JULY 2014 and OCTOBER 2014.

Search strategy

Database: Ovid MEDLINE(R)

*Anti-Infective Agents/

(antimicrob$ or anti-microb$ or "anti microb$").ti.
(antiinfect$ or anti-infect$ or "anti infect$").ti.
(antibacter$ or anti-bacter$ or "anti bacter$").ti.
(antibiot$ or anti-biot$ or "anti biot$").ti.
(antiviral$ or anti-viral$ or "anti viral$").ti.
(antifung$ or anti-fung$ or "anti fung$").ti.

(antiparasit$ or anti-parasit$ or "anti parasit$").ti.

© 00 N O o b~ w NP

or/1-8

10 ((inappropriat$ or irrational$ or imprudent$ or unnecessar$ or incorrect$ or irrespons$
or misus$ or improper$ or error$ or mistake$ or indiscriminat$ or suboptim$ or sub-optim$ or
"sub optim$" or bad or badly or inefficient$ or uncontrol$ or overus$ or excess$ or vary$ or
varia$ or poor$) adj4 (prescr$ or adminis$ or dispens$ or "use" or usag$ or utili$ or provi$ or
distribut$ or therap$ or treatment$ or expos$ or consums)).tw.

11  ((appropriat$ or rational$ or prudent$ or judicious$ or quality or optim$ or correct$ or
proper$ or responsib$ or evidence-bas$ or improv$ or good$ or efficient$ or control$ or
decreas$ or reduc$ or limit$ or curb$ or minim$ or lessen$ or curtail$ or abat$ or restrict$ or
lower$ or discontinu$ or delay$) adj4 (prescr$ or adminis$ or dispens$ or "use" or usag$ or
utili$ or provi$ or distribut$ or therap$ or treatment$ or expos$ or consums)).tw.

12  exp *Medication Errors/

13 or/10-12

14 9and13

15 steward$.tw

16 9and15

17 exp *Drug Resistance, Microbial/

18 exp *Drug Resistance, Multiple/

19  ((microb$ or antimicrob$ or anti-microb$ or "anti microb$") adj4 (resist$ or tolera$)).ti.
20 ((antiinfect$ or anti-infect$ or "anti infect$") adj4 (resist$ or tolera$)).ti.

21 ((bacter$ or antibacter$ or anti-bacter$ or "anti bacter$") adj4 (resist$ or tolera$)).ti.
(6213)
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22  ((antibiot$ or anti-biot$ or "anti biot$") adj4 (resist$ or tolera$)).ti.

23 ((viral$ or antiviral$ or anti-viral$ or "anti viral$") adj4 (resist$ or tolera$)).ti.

24 ((fung$ or antifung$ or anti-fung$ or "anti fung$") adj4 (resist$ or tolera$)).ti.

25 ((parasit$ or antiparasit$ or anti-parasit$ or "anti parasit$") adj4 (resist$ or tolera$)).ti.

26 (multi$ adj4 drug$ adj4 (resist$ or tolera$)).ti.
27  (multidrug$ adj4 (resist$ or tolera$)).ti.

28  (multiresist$ or multi-resist$ or "multi resist$").ti.
29  (superbug$ or super-bug$ or "super bug$").ti.

30 *Superinfection/

31 (superinvasion$ or super-invasion$ or "super invasion$" or superinfection$ or super-

infection$ or "super infection$").ti.
32 *R Factors/
33 "rfactor$".ti.

34  ('resist$ factor$" or "r plasmid$" or "resist$ plasmid$").ti.

35 or/17-34
36 1l4orl16o0r35

Health economics filters

The MEDLINE economic evaluations and quality of life search filters are presented below.
They were translated for use in the MEDLINE In-Process and Embase databases.

Economic evaluations filter

Economics/

Economics, Dental/

exp Economics, Hospital/

exp Economics, Medical/
Economics, Nursing/

Economics, Pharmaceutical/

exp Models, Economic/

Markov Chains/

Monte Carlo Method/

10. Decision Trees/

11. econom$.tw.

12. cba.tw.

13. cea.tw.

14. cua.tw.

15. markov$.tw.

16. (monte adj carlo).tw.

17. (decision adj3 (tree$ or analys$)).tw.
18. (cost or costs or costing$ or costly or costed).tw.
19. (price$ or pricing$).tw.

20. budget$.tw.

21. expenditure$.tw.

22. (value adj3 (money or monetary)).tw.

CoNok~wWNE
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23. (pharmacoeconomic$ or (pharmaco adj economic$)).tw.
24. or/1-24

Quality of life filter

1. "Quality of Life"/

2. quality of life.tw.

. "Value of Life"/

. Quality-Adjusted Life Years/

. quality adjusted life.tw.

. (qaly$ or gqald$ or gale$ or gtime$).tw.

. disability adjusted life.tw.

0o N o 0o b~ W

. daly$.tw.
9. Health Status Indicators/

10. (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw.

11. (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form
SiX).tw.

12. (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve
or short form twelve).tw.

13. (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform
sixteen or short form sixteen).tw.

14. (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform
twenty or short form twenty).tw.

15. (eurogol or euro qol or eq5d or eq 5d).tw.
16. (qgol or hql or hgol or hrqgol).tw.
17. (hye or hyes).tw.

18. health$ year$ equivalent$.tw.
19. utilit$.tw.

20. (hui or huil or hui2 or hui3).tw.
21. disutili$.tw.

22. rosser.tw.

23. quality of wellbeing.tw.

24. quality of well-being.tw.

25. gwb.tw.

26. willingness to pay.tw.

27. standard gamble$.tw.
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28. time trade off.tw.

29. time tradeoff.tw.

30. tto.tw.
31. or/1-30

C.2 Review questions and review protocols

C.2.1 Reducing antimicrobial resistance

Review question

Objectives

Type of review
Language
Legislation

Regulation
Policy

Study design

Status

Population

Details

What interventions, systems and processes are effective and cost-
effective in reducing antimicrobial resistance without causing harm to
patients?

To determine the effectiveness and cost effectiveness of
interventions, systems and processes to reduce the emergence of
antimicrobial resistance whilst causing no additional harm to patients
compared to usual care.

In line with the three major goals of antimicrobial stewardship this
includes interventions that lead prescribers to:

e optimise therapy for individuals
e reduce overuse, misuse or abuse of antimicrobials

e minimise development of resistance at patient and community
levels

Interventional studies

English only

Such as the Section 20 regulations of the Health and Social Care Act
2008.

Such as Requlation 12 of the Health and Social Care Act 2008
(Requlated Activities) Regulations 2010

Such as the UK 5 Year Antimicrobial Resistance Strategy 2013 to
2018
¢ NICE accredited guidance

e Systematic review of randomised controlled trials (RCTs and
prospective cohort studies)

e RCTs

If insufficient evidence is available progress to:

e Other national guidance

e Systematic reviews of non-randomised controlled trials
e Non-randomised controlled trials

e Prospective cohort studies

Published papers only (full text).

Papers back to 1985

Adults, young people and children (including neonates) using
antimicrobials in:
e Hospital inpatients
¢ Outpatients and all other community settings to include:
o Primary care and general practice
o Ambulatory settings (non inpatient care)
o Dental
o Select sub—groups and populations (for example those individuals

National Institute for Health and Care Excellence 2015

41


http://www.legislation.gov.uk/ukpga/2008/14/section/20
http://www.legislation.gov.uk/ukpga/2008/14/section/20
http://www.legislation.gov.uk/uksi/2010/781/regulation/12/made
http://www.legislation.gov.uk/uksi/2010/781/regulation/12/made
https://www.gov.uk/government/publications/uk-5-year-antimicrobial-resistance-strategy-2013-to-2018
https://www.gov.uk/government/publications/uk-5-year-antimicrobial-resistance-strategy-2013-to-2018

Appendices
How this guideline was developed

Details
with HIV, TB, Hepatitis)
Intervention Any intervention related to reducing antimicrobial resistance such as:
¢ Informatics, such as:
o Data collection from urgent care
o Drug Resistance Index
o Statistical Process Control Charts
o Electronic Prescribing and Medicines Administration [EPMA]
o Electronic surveillance software
o Impact of drug utilisation data systems
o Use of Antibiograms and Reporting of Sensitivities
o Impact of guidelines or formulary
o Data warehousing
o Decision-support

¢ Quality and organisational governance processes and campaigns,
such as:

o Audit and/or benchmarking/CPD/education
o Definition of appropriate antimicrobial use

o British Society for Antimicrobial Chemotherapy — NICHE (Need
(for antibiotic) Investigation (cultures for prescribing), Choice
(spectrum of antibiotic), How Long (is your prescription for),
Evaluate (your patient and prescription)

o Infectious Diseases Society of America [IDSA] / Society for
Healthcare Epidemiology of America [SHEA] - 7 strategies for
antimicrobial stewardship (USA) — Australia (start smart)

o Department of Health - Start smart then focus

o Royal College of General Practitioners — TARGET antibiotic
toolkit

o QOF
o QIPP
o Incentives
o Public campaigns
o Academic detailing/workshops
o Pharmaceutical industry
¢ Clinical management interventions, such as:

o Four R’s (right dose, drug, duration, de-escalation) include right
route of administration including frequency

o Rapid diagnostics and point of care testing
o Early hospital discharge

o Decision rules (such as those found in Respiratory Tract Infection
Clinical Guideline)

o Safety net advice for patients / carers (non-drug prescriptions,
minimum information sets, finish course of antibiotic advice etc.)

o Antimicrobial chemoprophylaxis

o Broad versus narrow spectrum treatment

o Course length

o Antimicrobial choice (allergy, dose frequency)

o Minimum dosing for clinical effectiveness

o Previous antimicrobial therapy

o Medicine cost

o Medicines adherence (except as stated in the exclusions)
o Delayed prescribing

o Ongoing monitoring / review/support
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Comparator

Outcomes

Other criteria for
inclusion / exclusion of
studies

Search strategies

Review strategies

Details
o Single intervention vs. ongoing/sustained intervention
o Pledges
o Prescription vs. OTC
o Switching from systemic to oral
o stewardship teams
Any
e Clinical outcomes such as:
o mortality and morbidity
o infection cure rates or time to clinical cure
o surgical infection rates
o treatment failure
o re-infection rates
o recurrence rates (relapse rates)

e Antimicrobial use as measured by reduction in the variation over
time and movement of the mean over time.

¢ Emergence of organisms resistant to antimicrobials.
¢ Health and social care related quality of life.

e Healthcare-associated infections.

e Community-associated infections.

¢ Hospitalisation and health and social care utilisation.

¢ Planned and unplanned contacts with health professionals or
services.

¢ Patient-reported outcomes, such as medicines adherence, patient
experience, patient satisfaction with decision making, patient
information and patient expectations.

¢ Professional belief systems and their attitude to the use of
antimicrobials.

e Adherence to antimicrobials (e.g. correct dose at the right time,
completing the course)

¢ Unintended consequences — harm
Exclusions

e Research for new antimicrobials.

¢ Immunisation and vaccination.

o Antimicrobial household cleaning products.
¢ Antimicrobials use in animals.

e Hand-hygiene, decolonisation and infection prevention and control
measures.

e Medicines adherence except where there are specific issues for
health and social care practitioners to address for antimicrobials.
The general principles of medicines adherence are covered by
CG76 — Medicines adherence: Involving patients in decisions about
prescribed medicines and supporting adherence,

e Access to medicines, including local-decision making for drugs not
included on local formularies.

e Medicines shortages, including supply issues and discontinued
medicines.

e Prescription charges.

¢ Waste medicines.

To be developed

Appraisal of evidence quality:

¢ Legislation and national policy will not be appraised for quality.

National Institute for Health and Care Excellence 2015

43



Appendices

How this guideline was developed

Identified papers from
scoping search and GDG
experience for
background, including
relevant legislation (UK)
or national policy

C.2.2 Decision making

Review question

Objectives

Type of review
Language
Legislation

Regulation
Policy

Study design

Details

e For guidelines, these will be assessed for quality using the AGREE
Il criteria.

o For studies, appropriate NICE methodology checklists will be used
to appraise the quality of individual studies. All key outcomes from
evidence will be presented in GRADE profiles, where possible.

Synthesis of data:

e Data on all included studies will be extracted into evidence tables.

e Where possible, data may be pooled to give an overall summary
effect.

e Where data cannot be pooled, narrative summaries of the data will
be presented.

GDG identified that there is a Cochrane review ongoing —
antimicrobial prescribing (including behaviour change of prescribers —
GIS to use for search strategy if feasible).

e Davey, P; Brown, E; Charani, E et al (2013) Interventions to
improve antibiotic prescribing practices for hospital inpatients.
Cochrane Database of Systematic Reviews. 30th April

e Falagas, ME; Bliziotis, |A; Rafailidis, Pl (2007) Do high doses of
quinolones decrease the emergence of antibacterial resistance: a
systematic review of data from comparative clinical trials. Journal of
Infection; 55(2); 97 — 105

¢ Malani, AN (2013) Clinical and economic outcomes from a
community hospitals antimicrobial stewardship program. American
Journal of Infection Control. 41(2): pp 145-148

Details

What interventions, systems and processes are effective and cost-
effective in changing health and social care practitioners’ decision
making to ensure appropriate antimicrobial stewardship?

To determine the effectiveness and cost effectiveness of
interventions, systems and processes that change health and social
care practitioners’ decision making to ensure appropriate
antimicrobial stewardship.

In line with the three major goals of antimicrobial stewardship this
includes interventions that lead prescribers to:

¢ optimise therapy for individuals
e reduce overuse, misuse or abuse of antimicrobials

¢ minimise development of resistance at patient and community
levels

Interventional studies
English only

Such as the Section 20 reqgulations of the Health and Social Care Act
2008.

Such as Regulation 12 of the Health and Social Care Act 2008
(Requlated Activities) Regulations 2010

Such as the UK 5 Year Antimicrobial Resistance Strategy 2013 to
2018

¢ NICE accredited guidance

e Systematic review of randomised controlled trials (RCTSs)

e RCTs

National Institute for Health and Care Excellence 2015

44


http://www.legislation.gov.uk/ukpga/2008/14/section/20
http://www.legislation.gov.uk/ukpga/2008/14/section/20
http://www.legislation.gov.uk/uksi/2010/781/regulation/12/made
http://www.legislation.gov.uk/uksi/2010/781/regulation/12/made
https://www.gov.uk/government/publications/uk-5-year-antimicrobial-resistance-strategy-2013-to-2018
https://www.gov.uk/government/publications/uk-5-year-antimicrobial-resistance-strategy-2013-to-2018

Appendices

How this guideline was developed

Status

Population
Intervention

Details

If insufficient evidence is available progress to:

e Other national guidance

e Systematic reviews of non-randomised controlled trials
¢ Non-randomised controlled trials

e Observational and cohort studies

e Pre and post intervention studies (before and after)

e Time series studies

Published papers only (full text)

Papers back to 1985

Health and social care practitioners

Any intervention, system or process related to changing health and

social care staff decision making to ensure appropriate antimicrobial

stewardship, including:

e The effect of multi-disciplinary team (MDT) working and
interprofessional collaboration

e The effect of communication in reducing risk of infection / clinical
risk

e Interventions for health and social care staff attitudes, beliefs and
culture

e Interventions for specific sub-groups
o Older people,
o Children
o Those individuals who are immune compromised

o The effect of specialist roles such as the antimicrobial or antibiotic
pharmacist

¢ Informatics, such as:

o Data collection from primary and secondary care sources
including urgent care services such as out of hours, A&E or walk-
in-centres

o Drug Resistance Index
o Statistical Process Control Charts
o Electronic Prescribing and Medicines Administration [EPMA]
o Electronic surveillance software
o Impact of drug utilisation data systems
o Use of Antibiograms and Reporting of sensitivities
o Impact of guidelines or formulary
o Data warehousing
o Decision-support
¢ Quality and organisational governance processes and campaigns,
such as:
o Audit and/or benchmarking/CPD/education
o Definition of appropriate antimicrobial use

o British Society for Antimicrobial Chemotherapy — NICHE (Need
(for antibiotic) Investigation (cultures for prescribing), Choice
(spectrum of antibiotic), How Long (is your prescription for),
Evaluate (your patient and prescription)

o Infectious Diseases Society of America [IDSA] / Society for
Healthcare Epidemiology of America [SHEA] - 7 strategies for
antimicrobial stewardship (USA) — Australia (start smart)

o Department of Health - Start smart then focus

o Royal College of General Practitioners — TARGET antibiotic
toolkit
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Details
o QOF
o QIPP
o Incentives
o Academic detailing/workshops
o Pharmaceutical industry

o Faculty of General Dental Practice (UK) Guidelines on
Antimicrobial Prescribing for General Dental Practitioners

o NICE guidance on infective endocarditis
¢ Clinical management interventions, such as:

o Four R’s (right dose, drug, duration, de-escalation) include right
route of administration including frequency

o Rapid diagnostics and point of care testing
o Early hospital discharge

o Decision rules (such as those found in Respiratory Tract Infection
Clinical Guideline)

o Safety net advice for patients / carers (non-drug prescriptions,
minimum information sets, finish course of antibiotic advice etc.)

o Antimicrobial chemoprophylaxis

o Broad versus narrow spectrum treatment

o Course length

o Antimicrobial choice (allergy, dose frequency)

o Optimal dosing for clinical effectiveness

o Previous antimicrobial therapy

o Medicine cost

o Medicines adherence (except as stated in the exclusions)
o Delayed prescribing

o Ongoing monitoring / review/support

o Single intervention vs. ongoing/sustained intervention
o Pledges

o Prescription, over the counter and common/minor ailment
schemes

o Switching from systemic to oral
o Stewardship teams
e Point of care tests (RCTs only)
o Procalcitonin
o C-reactive protein
Comparator Any

¢ Clinical outcomes such as:

o mortality and morbidity

o infection cure rates or time to clinical cure

o surgical infection rates

o treatment failure

o re-infection rates.

Antimicrobial use by appropriate measures (may be a reduction)
Emergence of organisms resistant to antimicrobials.
Health and social care related quality of life.
Healthcare-associated infections.
Community-associated infections.

Hospitalisation and health and social care utilisation.

Planned and unplanned contacts with health professionals or
services (re-consultations).

Outcomes
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Other criteria for
inclusion / exclusion of
studies

Search strategies

Review strategies

Identified papers from
scoping search and GDG
experience for
background, including
relevant legislation (UK)
or national policy

Details

e Patient-reported outcomes, such as medicines adherence, patient
experience, patient satisfaction with decision making, patient
information and patient expectations.

¢ Professional belief systems and their attitude to the use of
antimicrobials.

e Adherence to antimicrobials (e.g. correct dose at the right time,
completing the course)

¢ No harm/unintended consequences
Exclusions

e Research for new antimicrobials.

e Immunisation and vaccination.

¢ Antimicrobial household cleaning products.
¢ Antimicrobials use in animals.

e Hand-hygiene, decolonisation and infection prevention and control
measures.

e Medicines adherence except where there are specific issues for
health and social care practitioners to address for antimicrobials.
The general principles of medicines adherence are covered by
CG76 — Medicines adherence: Involving patients in decisions about
prescribed medicines and supporting adherence,

e Access to medicines, including local-decision making for drugs not
included on local formularies.

¢ Medicines shortages, including supply issues and discontinued
medicines.

e Prescription charges.

e Waste medicines.

To be developed

Appraisal of evidence quality:

¢ Legislation and national policy will not be appraised for quality.

¢ For guidelines, these will be assessed for quality using the AGREE
Il criteria.

¢ For studies, appropriate NICE methodology checklists will be used
to appraise the quality of individual studies. All key outcomes from
evidence will be presented in GRADE profiles, where possible.

Synthesis of data:
e Data on all included studies will be extracted into evidence tables.

e Where possible, data may be pooled to give an overall summary
effect.

e Where data cannot be pooled, narrative summaries of the data will
be presented.

e Butler, C; Simpson, S; Dunstan, F et al (2012) Effectiveness of
multifaceted educational programme to reduce antibiotic prescribing
in primary care: practice based randomised controlled trial. BMJ
344

e Edeghere, O; Wilson, J; Hyde, C (2010) Interventions to improve
the prescribing of antibiotics by health care professionals in
ambulatory care settings. Birmingham: West Midlands Health
Technology Assessment Collaboration (WMHTAC). DPHE Report
No. 73.

e Gross, R; Morgan, AS; Kinky, DE et al (2001) Impact of a Hospital-
Based Antimicrobial Management Program on Clinical and
Economic Outcomes. Clinical Infectious Diseases. Vol 33, Issue 3,
pp289-295
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C.2.3 Barriers to decision making

Review question

Objectives

Type of review

Language
Legislation

Regulation
Policy

Study design

Status

Population
Intervention

Details

What interventions, systems and processes are effective and cost-
effective in overcoming the barriers to decision making by health and
social care practitioner’s when ensuring appropriate antimicrobial
stewardship?

a) To determine the effectiveness and cost effectiveness of
interventions, systems and processes that change health and social
care practitioners’ decision making to ensure appropriate
antimicrobial stewardship.

b) To determine what barriers exist for decision making in relation to
antimicrobial stewardship by health and social care practitioners.

In line with the three major goals of antimicrobial stewardship this
includes interventions that lead prescribers to:

e optimise therapy for individuals
e reduce overuse, misuse or abuse of antimicrobials

e minimise development of resistance at patient and community
levels

a) Interventional studies
b) Descriptive studies
English only

Such as the Section 20 requlations of the Health and Social Care Act
2008.

Such as Regulation 12 of the Health and Social Care Act 2008
(Requlated Activities) Regulations 2010

Such as the UK 5 Year Antimicrobial Resistance Strategy 2013 to
2018

Obijective a)

¢ NICE accredited guidance

e Systematic review of randomised controlled trials (RCTS)

e RCTs

¢ Other national guidance

e Systematic reviews of non-randomised controlled trials

e Non-randomised controlled trials

Objective b) (as this objective considers the identification of barriers
RCT evidence will not be available — therefore the types of study
deisgn below are the most appropriate to search for)

e Observational studies

¢ Descriptive studies

e Qualitative studies

Published papers only (full text)
Papers back to 2000

Health and social care practitioners

Examples may include:

¢ Audit/feedback and/or benchmarking/CPD/education
e Access to computer systems/electronic prescribing

e Funding

¢ Collaborative working

e Other schemes e.g. minor ailment schemes (management of
infections through other mechanisms)

e The effect of multi-disciplinary team (MDT) working and
interprofessional collaboration
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Comparator

Outcomes

Other criteria for
inclusion / exclusion of

Details

e Communication

e The effect of communication in reducing risk of infection / clinical
risk

Interventions for health and social care staff attitudes, beliefs and
culture

Decision-support

Impact of guidelines or formulary

the effect of specialist roles such as the antimicrobial or antibiotic
pharmacist

e QOF

e QIPP

¢ Incentives

e Academic detailing/workshops

e Ongoing monitoring / review/support

¢ Single intervention vs. ongoing/sustained intervention
e Pledges

e Prescription vs. Over The Counter

e Switching from systemic to oral

e Stewardship programmes or teams

e Decision rules (such as those found in Respiratory Tract Infection
Clinical Guideline)

Standard / usual care or no intervention

Objective a): Outcomes that measure changes in decision making by
health and social care staff in relation to antimicrobial stewardship to
antimicrobial medicine including:

e clinical outcomes (mortality, morbidity, infection cure rates, time to
clinical cure, surgical and reinfection rates)

e Antimicrobial use as measured by change in the variation over time
and movement of the mean over time.

e Presence, emergence and incidence of organisms resistant to
antimicrobials.

¢ Health and social care related quality of life.

¢ Healthcare-associated infections.

¢ Community-associated infections.

¢ Side effects, adverse events and critical incidents.

¢ Hospitalisation and health and social care utilisation.

¢ Planned and unplanned contacts with health professionals or
services.

o Patient-reported outcomes, such as medicines adherence related
specifically to issues of antimicrobial stewardship, patient
experience, patient satisfaction with decision making, patient
information and patient expectations.

¢ Professional belief systems and their attitude to the use of
antimicrobials.

e No harm/unintended consequences

¢ Planned and unplanned contacts with health professionals or
services (re-consultations).

Objective b): To determine what barriers exist for decision making in
relation to antimicrobial stewardship by health and social care
practitioners

Exclusions
e Research for new antimicrobials.
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studies

Search strategies

Review strategies

Identified papers from
scoping search and GDG
experience for
background, including
relevant legislation (UK)
or national policy

Details

e Immunisation and vaccination.

¢ Antimicrobial household cleaning products.

e Antimicrobials use in animals.

¢ Hand-hygiene, decolonisation and infection prevention and control
measures.

¢ Medicines adherence except where there are specific issues for
health and social care practitioners to address for antimicrobials.
The general principles of medicines adherence are covered by
CG76 — Medicines adherence: Involving patients in decisions about
prescribed medicines and supporting adherence,

e Access to medicines, including local-decision making for drugs not
included on local formularies.

¢ Medicines shortages, including supply issues and discontinued
medicines.

e Prescription charges.

¢ Waste medicines.

To be developed

Appraisal of evidence quality:

¢ Legislation and national policy will not be appraised for quality.

¢ For guidelines, these will be assessed for quality using the AGREE
Il criteria.

¢ For studies, appropriate NICE methodology checklists will be used
to appraise the quality of individual studies. All key outcomes from
evidence will be presented in GRADE profiles, where possible.

Synthesis of data:

e Data on all included studies will be extracted into evidence tables.

e Where possible, data may be pooled to give an overall summary
effect.

e Where data cannot be pooled, narrative summaries of the data will
be presented.

e Simpson, SA; Wood, F; Butler, CC (2007) General practitioners
perceptions of antimicrobial resistance: a qualitative study. Journal
of Antimicrobial Chemotherapy. Volume 59, Issue 2, pp292-296.

e Hulscher, MEJL; Grol, RPTM; van der Meer, JWM (2010) Antibiotic
prescribing in hospitals: a social and behavioural scientific
approach. The Lancet Infectious Diseases, Volume 10, Issue 3,
ppl67-175

e Charani, E; Edwards, R; Sevdalis, N et al (2011) Behaviour Change
Strategies to Influence Antimicrobial Prescribing in Acute Care: A
Systematic Review. Clinical Infectious Diseases. Volume 53, Issue
7, pp 651-662

Timely adoption and diffusion of a new antimicrobial

Review question

Details

What interventions, systems and processes are effective and cost-
effective in the responsible and timely adoption and diffusion, , of a
‘new’ antimicrobial® into the National Health Service (NHS)?

®For the purpose of this protocol ‘a new antimicrobial’ includes:

a new antimicrobial

a newly marketed formulation of an existing antimicrobial and/or
an antimicrobial that is licensed but not available on the NHS
an older licensed antimicrobial that is not routinely prescribed by the NHS.
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Objectives

Type of review
Language

Legislation

Regulation

Policy

Study design

Status

Population

Intervention

Details

A)

B)

To determine the effectiveness and cost effectiveness of
interventions, systems and processes that support the
responsible, timely adoption and diffusion of new antimicrobials
in the NHS.

To determine if any specific barriers exist for the responsible,
timely adoption and diffusion of new antimicrobial drugs within the
NHS.

In line with the three major goals of antimicrobial stewardship this
includes interventions that lead prescribers to:

A)
B)

optimise therapy for individuals

reduce overuse, misuse or abuse of antimicrobials

minimise development of resistance at patient and community
levels

Any

Any

English only

Such as the Section 20 requlations of the Health and Social Care Act
2008.

Such as Regulation 12 of the Health and Social Care Act 2008
(Requlated Activities) Regulations 2010

Department of Health, NHS Improvement & Efficiency
Directorate, Innovation and Service Improvement (2011)
Innovation, health and wealth

Department of Health (2013) NHS constitution

¢ NICE accredited guidance

e Systematic review of randomised controlled trials (RCTs and
prospective cohort studies)

e RCTs

If insufficient evidence is available progress to:

¢ Other national guidance

e Systematic reviews of non-randomised controlled trials
e Non-randomised controlled trials

e Prospective cohort studies

Published papers only (full text)

Papers back to 1999

Health and social care practitioners

Antimicrobial stewardship type committees (examples include but
not limited to: formulary committees, drug and therapeutics
committees, medicines steering groups, individual funding
request committees, area prescribing committees)
Multi-disciplinary team (MDT) working and inter-professional
collaboration stewardship programmes or teams

Impact of guidelines or formulary, including the implementation
The effect of specialist roles such as the antimicrobial or antibiotic
pharmacist

Funding processes to include commissioning

QOF

QIPP/national prescribing indicators

Incentives/engagement schemes

Pledges

Academic detailing/workshops
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Comparator

Outcomes

Other criteria for
inclusion / exclusion of
studies

Search strategies

Review strategies

Identified papers from
scoping search and GDG
experience for
background, including
relevant legislation (UK)
and national policy

Details

e Ongoing monitoring / review/support
e Single intervention vs. ongoing/sustained intervention
Standard / usual care or no intervention.

a) Outcomes that measure changes in the adoption of new
antimicrobials by NHS services (such as; monitoring the use of a
new antimicrobial, post-prescription review, time taken from
adoption to prescribing, rate of uptake of new antimicrobial)

b) Antimicrobial use as measured by change in the variation over
time and movement of the mean over time

c) Any specific barriers that exist for the adoption of new
antimicrobials by the NHS

d) Side effects, adverse events and critical incidents relating to the
use of ‘new antimicrobials’

Exclusions

e Research for new antimicrobials

e Immunisation and vaccination

e Antimicrobial household cleaning products

e Antimicrobials use in animals.

¢ Hand-hygiene, decolonisation and infection prevention and
control measures

¢ Medicines adherence except where there are specific issues for
health and social care practitioners to address for antimicrobials.
The general principles of medicines adherence are covered by
CG76 — Medicines adherence: Involving patients in decisions
about prescribed medicines and supporting adherence

e Prescription charges

e Waste medicines

To be developed

Appraisal of evidence quality:

o Legislation and national policy will not be appraised for quality.

e For guidelines, these will be assessed for quality using the
AGREE Il criteria.

e For studies and surveys, appropriate NICE methodology
checklists will be used to appraise the quality of individual
studies. Where possible, all key outcomes from evidence will be
presented in GRADE profiles.

Synthesis of data:

e Data on all included studies will be extracted into evidence tables.

e Where possible, data may be pooled to give an overall summary
effect.

e Where data cannot be pooled, narrative summaries of the data
will be presented.

NICE guidance on Developing and updating local formularies (MPG1)

Infection prevention and control (QS61)
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Clinical consort diagrams

Reducing antimicrobial resistance
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C.3.2 Decision making

1k
Cochrane review published
after completion of the
search

studies screened by title

10490
studies
excluded

10736

and abstract for rele-
vance

229
further studies
excluded

246
studies reviewed for
potential inclusion

v

15 RCTs and 2 Cochrane
reviews were identified
for
inclusion

1
study
identified from reference
check of systematic re-
views;
1 study identified from
GDG members

v

|
i

17 RCTs and 3 Cochrane
reviews were in the final
included studies
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C.3.3 Barriers to decision making

potential inclusion
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C.4 Economic consort diagrams
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Clinical excluded studies

Reducing antimicrobial resistance
Author

Anon. (2012) Guide on the optimal use of antibiotics and the
development of bacterial resistance (Project record) Health
Technology Assessment Database (4)

Adam D. (2000) Short-course antibiotic therapy for infections with a
single causative pathogen. The Journal of international medical
research 28 (Suppl 1): 13A-24A

Al Ansari NA, Foweraker J, Mackeown D, et al. (2006) Evaluation of
once daily tobramycin versus the traditional three time daily for the
treatment of acute pulmonary exacerbations in adult cystic fibrosis
patients. Qatar Medical Journal 15(1): 34-8

Amaya-Tapia G, Aguirre-Avalos G, Andrade-Villanueva J, et al.
(1993) Once-daily azithromycin in the treatment of adult skin and
skin-structure infections. Journal of Antimicrobial Chemotherapy 31
(Suppl E): 129-35

Andrews T, Thompson M, Buckley DI, et al. (2012) Interventions to
influence consulting and antibiotic use for acute respiratory tract
infections in children: a systematic review and meta-analysis. PloS
One 7: e30334

Apisarnthanarak A, Pinitchai U, Thongphubeth K, et al. (2008) A
multifaceted intervention to reduce pandrug-resistant Acinetobacter
baumannii colonization and infection in 3 intensive care units in a
Thai tertiary care center: a 3-year study (Provisional abstract).
Clinical Infectious Diseases 47: 760-7

Arentz M, Sorensen B, Horne DJ, et al. (2013) Systematic review of
the performance of rapid rifampicin resistance testing for drug-
resistant tuberculosis. PloS One (8): e76533

Arnold SR, Straus SE. (2005) Interventions to improve antibiotic
prescribing practices in ambulatory care. The Cochrane database of
systematic reviews: CD003539

Askari R, Sawyer RG. (2005) New antibacterial administration
treatment strategies. Surgical Infections 6 (Suppl 2): S-95

Bago J, Majstorovic K, Belosic-Halle Z, et al. (2010) Antimicrobial
resistance of H. pylori to the outcome of 10-days vs. 7-days
Moxifloxacin based therapy for the eradication: a randomized
controlled trial. Annals of Clinical Microbiology and Antimicrobials 9:
13.

Baker SN, Acquisto NM, Ashley ED, et al. (2012) Pharmacist-
managed antimicrobial stewardship program for patients discharged
from the emergency department. Journal of Pharmacy Practice 25:
190-4

Bazzoli F, Zagari M, Pozzato P, et al. (1998) Evaluation of short-term
low-dose triple therapy for the eradication of Helicobacter pylori by
factorial design in a randomized, double-blind, controlled study.
Alimentary Pharmacology & Therapeutics 12: 439-45

Beerepoot MAJ, ter Riet G, Nys S, et al. (2011) Cranberries vs
antibiotics to prevent urinary tract infections: a randomized double-
blind noninferiority trial in premenopausal women. Archives of
Internal Medicine 171: 1270-8

Beerepoot MAJ, ter Riet G, Nys S, et al. (2012) Lactobacilli vs
antibiotics to prevent urinary tract infections: a randomized, double-
blind, noninferiority trial in postmenopausal women. Archives of
Internal Medicine 172: 704-12
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literature search not
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No relevant comparator
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Not an RCT or systematic

review of RCTs
Not relevant study

Not an RCT or a
Systematic Review of
RCTs.

Not relevant intervention

Not relevant

Not relevant
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Author

Bell BG, Schellevis F, Stobberingh E, et al. (2014) A systematic
review and meta-analysis of the effects of antibiotic consumption on
antibiotic resistance. BMC Infectious Diseases 14: 13

Bhutta ZA, Khan IA, Shadmani M. (2000) Failure of short-course
ceftriaxone chemotherapy for multidrug-resistant typhoid fever in
children: a randomized controlled trial in Pakistan. Antimicrobial
Agents and Chemotherapy 44: 450-2

Bodsworth N, Fife K, Koltun W, et al. (2009) Single-day famciclovir
for the treatment of genital herpes: follow-up results of time to next
recurrence and assessment of antiviral resistance. Current Medical
Research and Opinion 25: 483-7

Boer WA, Haeck PW, Otten MH, et al. (1998) Optimal treatment of
Helicobacter pylori with ranitidine bismuth citrate (RBC): a
randomized comparison between two 7-day triple therapies and a 14-
day dual therapy. American Journal of Gastroenterology 93: 1101-7

Bosso JA, Drew RH. (2011) Application of antimicrobial stewardship
to optimise management of community acquired pneumonia.
International Journal of Clinical Practice 65: 775-83

Breen L, Aswani N. (2012) Elective versus symptomatic intravenous
antibiotic therapy for cystic fibrosis. Cochrane Database Systematic
Reviews 2: Art No: CD002767. DOI:10.1002/14651858.CD002767
pub 2

Brown EM, Nathwani D. (2005) Antibiotic cycling or rotation: a
systematic review of the evidence of efficacy. The Journal of
Antimicrobial Chemotherapy 55: 6-9

Brown JJ, Mutton TP, Wasilauskas BL, et al. (1982) Prospective,
randomized, controlled trial of ticarcillin and cephalothin as
prophylactic antibiotics for gastrointestinal operations. American
Journal of Surgery 143: 343-8

Broéte L, Gillquist J, Hojer H. (1976) Prophylactic cephalothin in
gastrointestinal surgery. Acta chirurgica Scandinavica 142: 238-45

Brumfitt W, Hamilton-Miller JIM, Gargan RA, et al. (1983) Long-term
prophylaxis of urinary infections in women: comparative trial of
trimethoprim, methenamine hippurate and topical povidone-iodine.
Journal of Urology 130: 1110-4

Buchanan P, Roos K, Tellier G, et al. (2005) Bacteriological efficacy
of 5-day therapy with telithromycin in acute maxillary sinusitis.
International Journal of Antimicrobial Agents 25: 237-46

Burkhardt O, Ewig S, Haagen U, et al. (2010) Procalcitonin guidance
and reduction of antibiotic use in acute respiratory tract infection. The
European Respiratory Journal 36: 601-7

Burkhardt O, Lehmann C, Madabushi R, et al. (2006) Once-daily
tobramycin in cystic fibrosis: better for clinical outcome than thrice-
daily tobramycin but more resistance development? The Journal of
Antimicrobial Chemotherapy 58: 822-9

Butler CC, Simpson SA, Dunstan F, et al. (2012) Effectiveness of
multifaceted educational programme to reduce antibiotic dispensing
in primary care: practice based randomised controlled trial. BMJ
(Clinical research Edition) 344: d8173

Cadieux PA, Chew BH, Nott L, et al. (2009) Use of triclosan-eluting
ureteral stents in patients with long-term stents. Journal of
Endourology / Endourological Society 23: 1187-94

CADTH. (2013) Discontinuation of contact precautions for antibiotic
resistant organisms: clinical evidence and guidelines (Structured
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Unable to extrapolate to UK
setting

No relevant comparator
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Not relevant study

Comment in: Journal of
Antimicrobial
Chemotherapy. Jan
55(1):1-5; PMID: 15574474

No relevant comparator

No relevant comparator

No relevant comparator

Not an RCT or systematic
review of RCTs

Not relevant study

No relevant outcomes

Not relevant study

Not an RCT or systematic
review of RCTs

Not relevant study
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Author
abstract). Health Technology Assessment Database (4)

Cammarota G, Branca G, Ardito F, et al. (2010) Biofilm demolition
and antibiotic treatment to eradicate resistant Helicobacter pylori: a
clinical trial. Clinical gastroenterology and hepatology: the Official
Clinical Practice Journal of the American Gastroenterological
Association 8: 817-20

Casey JR, Pichichero ME.(2005) Metaanalysis of short course
antibiotic treatment for group A streptococcal tonsillopharyngitis.
Pediatric Infectious Disease Journal 24: 909-17

Cavdar C, Saglam F, Sifil A et al. (2008) Effect of once-a-week vs
thrice-a-week application of mupirocin on methicillin and mupirocin
resistance in peritoneal dialysis patients: three years of experience.
Renal Failure 30: 417-22
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prospective evaluation of an interventional program to discontinue
intravenous antibiotics at two tertiary care teaching institutions.
Pharmacotherapy 17(2):277-81

Chen H, Suda KJ, Turpin RS, et al. (2007) High- versus low-dose Not relevant
fluconazole therapy for empiric treatment of suspected invasive candidiasis

among high-risk patients in the intensive care unit: a cost-effectiveness

analysis (Structured abstract). Current Medical Research and Opinion

23(5):1057-65

Cranny G, Elliott R, Weatherly H, et al. (2008) A systematic review and Not relevant
economic model of switching from non-glycopeptide to glycopeptide

antibiotic prophylaxis for surgery. Health Technology Assessment 12(1):iii-

147

Cummins JS. (2009) Cost-effectiveness of antibiotic-impregnated bone Not relevant
cement used in primary total hip arthroplasty. The Journal of Bone and
Joint Surgery 91:634-41
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C.6.4

Appendices
How this guideline was developed

Author
Ref Type: Abstract

Elliott RA. (2010) An economic model for the prevention of MRSA
infections after surgery: non-glycopeptide or glycopeptide antibiotic
prophylaxis? European Journal of Health Economics 11(1):57-66.
Ref Type: Abstract

George JM, Towne TG, Rodvold KA.(2012) Prolonged infusions of beta-
lactam antibiotics: implication for antimicrobial stewardship.
Pharmacotherapy 32(8):707-21

Hagert BL, Williams C, Wiesner CM, et al. (2012) Implementation and
outcome assessment of an inpatient antimicrobial stewardship program.
Hospital Pharmacy 47(12):939-45

Heyland DK, Johnson AP, Reynolds SC, et al. (2011) Procalcitonin for
reduced antibiotic exposure in the critical care setting: a systematic review
and an economic evaluation. Critical Care Medicine 39(7):1792-99

Hubner C, Hubner NO, Kramer A, et al. (2012) Cost-analysis of PCR-
guided pre-emptive antibiotic treatment of Staphylococcus aureus
infections: an analytic decision model. Eur Journal of Clinical Microbiology
Infectious Diseases 31(11):3065-72

Laham J, Breheny P, Gardner B. (2012) Procalcitonin predicts bacterial co-
infection and reduces antibiotic costs. Pediatric Critical Care Medicine
13(6):711.

Ref Type: Journal (Full)

Michaelidis ClI, Kern MS, Smith KJ.(2014) Cost-effectiveness of decision
support strategies for safely reducing antibiotic use in acute bronchitis.
Journal of General Internal Medicine 29: S59

Ref Type: Abstract

Michaelidis CI, Zimmerman RK, Nowalk MP, et al.(2014) Cost-
effectiveness of procalcitonin-guided antibiotic therapy for outpatient
management of acute respiratory tract infections in adults. Journal General
Internal Medicine 29(4):579-86

Perez KK, Olsen RJ, Musick WL, et al. (2013) Integrating rapid pathogen
identification and antimicrobial stewardship significantly decreases hospital
costs. Archives of Pathology and Laboratory Medicine 137(9):1247-54
Slobogean GP. (2010) Single-dose versus multiple-dose antibiotic
prophylaxis for the surgical treatment of closed fractures: A cost-
effectiveness analysis. Acta Orthopaedica 81(2):258

Ref Type: Abstract

Smith KJ, Zimmerman RK, Wateska A, et al. Cost-effectiveness of
procalcitonin-guided antibiotic use in community acquired pneumonia.
Journal of General Internal Medicine 27: S150.

Ref Type: Journal (Full)

Smith KJ, Wateska A, Nowalk MP, et al. (2013) Cost-effectiveness of
procalcitonin-guided antibiotic use in community acquired pneumonia.
Journal of General Internal Medicine 28(9):1157-64

Barriers to decision making

No studies were excluded

Timely adoption and diffusion of a new antimicrobial

No studies were excluded
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Clinical evidence tables and GRADE profiles

Appendix D: Clinical evidence tables and
GRADE profiles

Evidence tables

Reducing antimicrobial resistance.

Evidence table 1: Bouadma, L; Luyt, CE et al, 2010

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison

Length of follow up
Location

Outcomes measures
and effect size

Bouadma, L; Luyt, CE; Tubach, F, et al. Use of procalcitonin to reduce
patients’ exposure to antibiotics in intensive care units (PRORATA trial):
a multicentre randomised controlled trial. Lancet 375(9713) pp463-474

Multicentre, prospective, parallel-group, open—Ilabel trial.

Moderate

n=630, with nine patients (four in the procalcitonin (PCT) group and five

in the control group) subsequently excluded from the analysis.

Adults with suspected bacterial infection admitted to, or who developed

sepsis while in intensive care.

Two interventions were used (1) procalcitonin concentration to decide
whether antibiotics should be commenced. (2) Serial serum procalcitonin
to help decide when to stop antibiotic therapy.

A single pre—study commencement reminder including
recommendations for the duration of antimicrobial treatment for most
common infections derived from international and local guidelines.

At days 28 and 60 for primary outcome measure (death from any cause,

and days without antibiotics after inclusion)

Seven (five medical and two surgical) intensive care units in six hospitals
comprising 140 beds in France between June 2007 and May 2008.

Clinical PCT Control Absolute P

outcomes n (%) n (%) difference

28 day mortality* 65 (21.2) 64 (20.4) 0.8% (-4.6 to 6.2) NA

60 day mortality* | 92 (30.0) 82 (26.1) | 3.8% (-2.1109.7) NA

Days without 14.3(9.1) | 11.6 (8.2) 2.7(1.4t04.1) | <0.0001

Antibiotics”

Relapse 20 (6.5) 16 (5.1) 1.4% (-2.3to 5.1) 0.45

Superinfection 106(34.5) 97 (30.9) 3.6% (-3.8 to 0.29
11.0)

Days without 16.2 (11.1) | 16.9 (10.9) | -0.7 (-2.4t0 1.1) 0.47

mechanical

ventilation”

LoS (ICU) days " | 15.9 (16.1) | 14.4 (14.1) | 1.5 (-0.9to 3.9) 0.23

LoS (yospital) 26.1(19.3) | 26.4 (18.3) | -0.3(-3.2102.7) 0.87

days

Also there were no statistically significant differences in SOFA score at 1, 7, 14,
21 and 28 days. There were statistically significant differences for the duration of
first antibiotic therapy (days) for the overall population, community—acquired
pneumonia and ventilator—associated pneumonia.

Emergence of PCT Control Absolute P
resistance difference

Multidrug— 55 52 1.3% 0.67
resistant (17.9%) (16.6%) (-4.6 t07.2)

bacteria
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Source of funding

Comments

Data are number (%), difference (95% confidence interval or *90% confidence
interval) or "mean (standard deviation). SOFA is sequential organ—failure
assessment score. ICU is intensive care unit. AB is antibiotic. LoS is length of
stay.

Study supported by a research grant from the Département a la
Recherche Clinique et au Développement, Assistance Publique—
Hopitaux de Paris, which also sponsored the study (PHRC AOR06019).
Brahms, manufacturer of the procalcitonin assay, provided all assay-
related materials free of charge and kits and maintenance required for
study-related measurements; Brahms did not provide any further funding
for the study.

Evidence table 2: Brust, JCM; Litwin, AH; Berg, KM et al, 2011

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention
Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Brust, JCM; Litwin, AH; Berg, KM. et al. Directly observed antiretroviral
therapy in substance abusers receiving methadone maintenance
therapy does not cause increased drug resistance. AIDS Research and
Human Retroviruses 27(5), pp535-541

Randomised controlled trial
Low

n=77, 39 participants randomised to Directly Observed Therapy (DOT)
and 38 to Treatment as Usual (TAU).

Adult methadone maintained patients who were HIV positive, in receipt
of HIV medical care at the methadone clinic and attended methadone
clinic 5 or 6 days per week to receive methadone, on antiretroviral
therapy (ART), on a stable dose of methadone for 2 weeks before the
baseline study visit and genotypically sensitive to their prescribed ART
regimen.

Patients were randomly assigned to DOT or TAU.
Treatment as usual control (not described).
Follow-up was conducted at 8 and 24 weeks.

The trial was conducted at a network of methadone clinics at the Albert
Einstein College of Medicine and Montefiore Medical Centre in the
Bronx, New York.

21 subjects had detectable viral load at baseline and follow-up (either
weeks 8 or 24). The authors do not report how many individuals
remained in each arm after withdrawals and exclusions.

After 24 weeks 9 of the 21 subjects had new drug mutations, six in the
TAU group and 3 in the DOT group (P=0.27). Two of these did not
confer drug resistance to drugs in their current regimen.

The median pill count adherence rate for the seven subjects who
developed new mutations was 0.76 (IQR 0.72 — 0.92), in comparison to
0.74 (IQR 0.63 — 0.79) for the 14 subjects who did not develop new
mutations (P=0.51).

Overall of the 21 subjects 5 in the TAU developed major mutations
correlating with their current ART regimen, while no subjects in the DOT
arm developed such mutations.

Study funded by National Institutes of Health Grants (R0O1 DA015302,
R52 DA14551, K23 DA021087) and a Center for AIDS Research Grant
(P30 Al051519).

Retention rate for the study was 85% (n=65) at 24 weeks. As all viral
analysis was done at the end of the study 30 subjects were excluded at
baseline as they had no detectable viral load, with a further 14 excluded
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at 24 weeks as they had no detectable viral load at follow-up.

Evidence table 3: Capellier, G; Mockly, H; Charpentier, C et al, 2012

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Capellier, G; Mockly, H; Charpentier, C. et al. Early-onset ventilator-
associated pneumonia in adults randomized clinical trial: comparison of
8 versus 15 days of antibiotic treatment

PloS one. 7(8) pp €41290
Randomised, prospective, open, multicentre trial.
Low

n=225, 109 randomised to the 15 day treatment cohort and 116 to the 8
day treatment cohort.

Adults (aged 18+ years), who had developed early—onset ventilator
associated pneumonia (EOVAP, ventilated for more than 24 hours and
less than eight days). Pneumonia diagnosis criteria (2 or 3 of the
following); temperature >38.3°C, leucocyte count >10000/mm?,
excessive purulent or mucopurulent bronchial secretion and radiology
findings as scored using Weinberg. Pneumonia confirmed by bronchial
alveolar lavage (BAL) culture of 210 colony-forming units/ml.

All patients received immediate treatment according to severity and any
direct bacteriological results from BAL if available. All patients were
treated with beta—lactams for 8 or 15 days combined with an
aminoglycoside for the first 5 days.

15 days of treatment.
Follow—up was at 21 days and at 90 days for mortality.

Unclear as to exact location but the study describes a French study in
intensive care setting from 13 different centres over 4 years (1998 to
2002).

Clinical Outcome Overall 8 days 15 days P

Cure at 21 days 191 (84.9%) | 99 (85.3%) | 92 (84.4%) N/A

Difference 0.9% (95% CI -8.4% to 10.3%), odds ratio [OR] 0.929 (95% ClI
0.448 to 1.928)

Mortality at 21 days 19 10 (8.6%) 9 (8.3%) 0.92
Mortality at 90 days Not stated 17.2% 17.4% 0.99
Adverse events 9 4 5 -
Septic shock 19 9 10 -
Relapse 8 6 2 NS
Secondary Infection - 35.3% 19.3% <0.01
Cure at 21 days - 49.1% 64.2% -

including secondary
Infection as failure

Difference 15.1% (95% CI 2.3 to 27.9%)

No statistically significant differences were found between 8 and 15 day therapy
for discharge from ICU at 21 days, ICU length of stay, ICU length of stay after
treatment initiation, ICU length of stay intubated or the numbers of patients
intubated at day 21.

Emergence of resistance 8 days 15 days P
Number of patients with secondary 41 (35.3) 21 (19.3) <0.01*
infection, n (%)

Number of secondary infections, n (%) 46 (39.7) 22 (20.2) <0.01*
Sensitivity of secondary infections to first line treatment

Sensitive, n (%) 28 (60.8) 12 (54.5) 0.76*
Resistant, n (%) 18 (39.2) 10 (45.5) -

National Institute for Health and Care Excellence 2015

102




Appendices

Clinical evidence tables and GRADE profiles

Source of funding

Comments

French Ministry of Health, Societe de Reanimation de Langue
Francaise, Glaxo and Beecham Laboratory.

*Fischer exact test

Evidence table 4: Chardin, H; Yasukawa, K; Nouacer, N et al, 2009

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Chardin, H; Yasukawa, K; Nouacer, N.et al. Reduced susceptibility to
amoxicillin of oral streptococci following amoxicillin exposure. Journal of
medical microbiology 2009 58 (Pt 8) pp1092-1097

Intention to treat ® randomised controlled trial
Low
n=81, 42 randomised to intervention and 39 to control

Adults (19 to 45 years) undergoing tooth extraction eligible for antibiotic
prophylaxis according to Agence Francaise de Securite Sanitaire des
Produits de Sante (AFSSAPS) 2002 good practice rules on antibiotic
therapy in odontology and stomatology.

Three days of amoxicillin (1g twice daily by mouth) and placebo for four
days.

Seven days of amoxicillin (dose not described).
Follow—up was at day 9 and day 30 post treatment.
Emergency dental consultations at three French university hospitals.

Clinical outcomes Intervention Control 95% CI
(non-inferiorityb)

Intensity of pain 3.5 (3, 6) 4 (2, 6) 0(-1,2)
Total paracetamol 5000 4000 1(-2,3)
taken [mg] (range) (1600, 9000) (1000, 6000)

Wound healing 1(1,2) 1(1,2) 0(0, 1)
score

All outcomes were not significantly different between the groups.

Emergence of resistance

Streptococci Intervention Control
resistant to (95% ClI) (95% ClI)
amoxicillin at day
0 1.3% (0.5 to 2.8) 1.7% (1.0 to 3.8)
9 23% (14.6 to 39.8) 24.7% (8.3 to 70.6)
30 7.7% (3.4 to 15.3) 7% (1.1 to 8.3)

This study was supported by grant PHRC P040408, from Assistance
Publique — Hopitaux de Paris.
An assessment of the people taking part in a clinical trial, based on the group
they were initially (and randomly) allocated to.

The experimental treatment was considered non inferior if the upper
confidence level fell below a predetermined level.

b

Evidence table 5: Chastre, J; Wolff, M; Fagon, JY et al, 2003

Bibliographic
reference

Study type
Study quality

Chastre, J; Wolff, M; Fagon, JY. et al. Comparison of 8 vs 15 Days of
Antibiotic Therapy for Ventilator-Associated Pneumonia in Adults: A
Randomized Trial. Journal of the American Medical Association 290 (19)
pp2588-2598

Prospective, randomised, double blind (until day 15) clinical trial.
Moderate
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Number of studies

Participant
characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

n=401 (197 randomised to receive 8 days therapy and 204 to receive 15
days therapy)

Adults, aged 18 years or older, admitted to intensive care unit and
mechanically ventilated for at least 48 hours with suspected ventilator
associated pneumonia (VAP) meeting the studies diagnostic criteria and
commenced on appropriate empirical antibiotics.

Treatment for 8 days with an aminoglycoside or a fluoroquinolone and a
broad spectrum beta-lactam unless the organism was not thought to be
sensitive or there was a contraindication to their use.

Treatment for 14 days using the same protocol as per intervention.
Follow-up was assessed at 28 days.
51 intensive care units in France

Primary clinical 8 days n(%) | 15 days n(%) Between group
outcomes @ n=197 n=204 RD"
All-cause mortality 37 (18.8) 35 (17.2) 1.6 (-3.7 to 6.9)
Pulmonary infection 57 (28.9) 53 (26.0) 2.9 (-3.2t09.1)
recurrence °

Antibiotic free days 13.1 (7.4) 8.7 (5.2) 4.4(3.1105.6 %
(mean (SD))

The interaction between the duration of antibiotic administration and stratification
for the responsible microorganism at baseline was not significant with respect to
the risk of death (P=0.41), pulmonary infection recurrence (P=0.16), or the
number of antibiotic free days (P=0.25)

Secondary 8 days 15 days Mean between
outcomes group RD (90% ClI)
Mechanical ventilation- 8.7 (9.1) 9.1 (9.4) -0.4 (-19to 1.1)
free days [Mean(SD)]
Organ-failure free days 7.5 (8.7) 8.0 (8.9) -0.5 (-1.9 to 1.0)
(days 1 to 28)
Length of stay (ICU) 30.0 (20.0) | 27.5(17.5) 2.5(-0.7t05.2)
All patients (No. (%)) 8 days 15 days Risk Difference
(90% CiI)
Unfavourable outcome ® | 91 (46.2) 89 (43.6) 2.6 (-5.6 t0 10.7)
Death, (day 60) 50 (25.4) 57 (27.9) -2.6 (-9.8t0 4.7)
In-hospital mortality 63 (32) 61 (29.9) -1.2 (-5.5109.7)

This study was supported by grant PHRC AOM 97147 from Assistance

Publiqgue-Hopitaux de Paris
All patients (study has breakdowns for non-fermenting gram negative bacilli,
MRSA and other bacteria)

b RD =risk difference (90% CI),%

¢ Amongst those developing recurrent pulmonary infection, multi-resistant
organisms occurred significantly less in the 8 days intervention group (42.1%
vs. 62.3%; P=0.04)

d 95% Confidence Interval

e An unfavourable outcome was defined as death, pulmonary infection
recurrence, or prescription of new antibiotic for any reason provided that this
new treatment exceeded 48 hours before day 28

Evidence table 6: Copenhagen study group of urinary tract infections in children, 1991

Bibliographic
reference

Study type
Study quality
Number of patients

Copenhagen study group of urinary tract infections in children (1991)
Short-term treatment of acute urinary tract infection in girls.
Scandinavian Journal of Infectious Disease 23 pp213-220

Prospective, open, randomised, multi-centre study
Low
n=359* (96 randomised to 3 days Sulfamethizole [Group I], 78
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Patient characteristics
Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

randomised to 10 days Sulfamethizole [Group II] and 90 randomised to 3
days Pivemecillinam) [Group I11].

Girls aged 1 -15 years with clinical symptoms of acute urinary tract
infection.

3 days therapy with Sulfamethizole (40-80mg/kg/24hr in two doses) or 3
days Pivemecillinam (20-40mg/kg/24hr in two doses).

10 days therapy with Sulfamethizole (40-80mg/kg/24hr in two doses).
Follow-up was 1-10days and 1 month after treatment.
Danish study (not further defined)

Clinical outcomes Group | Group I Group Il
(n=96) (n=78) (n=90)

No growth at 1-10 days after 78 (81%) 60 (77%) 67 (74%)

treatment ?

Growth of original bacteria 14 (15%) 7 (9%) 11 (12%)

Growth of new bacteria 4 (4%) P 11 (14%) 12 (13%)

New bacteria after treatment was S. Faecalis in ¥z in Group | and 2/11 in
Group Il versus 9/12 in Group Il (Chi-square test = 8.22, P=0.016). The S.
Faecalis strains were insensitive to both antibiotics used in the study.

No growth after treatment was significantly associated with abnormality ©
57/89 (64%) (Intravenous pyelography [IVP] and micturition
cystourethrography [MCU] diagnosed) versus normal 86/105 (82%) [p=0.004],
however there was no significant difference between treatment groups for
abnormality/normality, except for Group | [P=0.015].

Side effects (n=359) 26l 0 6°
(n=121) (n=121) (n=117)
Emergence of Group | Group Il Group I

resistance

Sensitivity at baseline (to 82/86 (95%)

treatment drug)

80/96 (83%) | 58/78 (74%)

Sensitivity after treatment (to 4/18 (22%) ¢ | 11/21 (52%)"

10/18 (56%)
treatment drug) f

Sensitivity at recurrence (to 13/14 (93%)

treatment drug)

21/24 (88%) | 11/15 (73%)

There was a significant difference (P=0.04) after treatment between the
3 and 10 day Sulfamethizole groups (56% versus 22% respectively).

Support for the study was provided by Leo Pharmaceuticals and grants
from the Danish Medical Research Council.

*264 after exclusions

& differences between groups not significant

Chi-square test =6.06, P=0.048 compared to the other two groups

for example pyelonephritis, double kidney, diverticulum of the bladder etc.

gastrointestinal effects (vomiting, diarrhoea and abdominal pain)

two developed urticarial rash, three had gastrointestinal effects and one

developed irritability and fatigue

compared with Group | at baseline P=0.01

9 compared with Group Il at baseline P<0.001, also sensitivity noted for
ampicillin (Group 1) 82% at baseline compared to 56% after treatment
(P=0.02)

compared with Group Il at baseline P<0.001, also sensitivity noted for
Sulfamethizole (Group I11) 80% at baseline compared to 52% after treatment
(P=0.009)

o o O T

—

Evidence table 7: Curran, E; Harper, P; Loveday, H et al, 2008

Bibliographic
reference

Curran, E; Harper, P; Loveday, H. et al. Results of a multicentre

randomised controlled trial of statistical process charts and structured
diagnostic tools to reduce ward—acquired Staphylococcus aureus: the
CHART Project. Journal of Hospital Infection 2008, 70(2) pp 127-135
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Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up

Location

Outcomes measures
and effect size

Source of funding
Comments

Multicentre randomised controlled trial, partial assessor blinding.
Low

Not stated, however there were 25 participating hospitals comprising 75
different inpatient wards.

Not stated, no detail of the type of patient or ward settings used in the
study is reported by the authors.

Study comprised two study intervention arms:
o Wards receiving statistical process chart feedback (SPC arm)

e Wards receiving statistical process chart feedback and structured
diagnostic tools (SPC + Tools arm)

e Wards receiving no new feedback of either type (Control arm)

Pre-intervention data on ward—acquired MRSA?® incidence for 25 months
before intervention. Follow—up, post intervention, was for 24 months.

25 participating hospitals from the UK.
MRSA incidence outcome

The primary outcome of the study was a reduction in the incidence of
ward—acquired MRSA (WA MRSA) cases pre to post intervention in
each of the study arms. In the SPC arm the pre intervention average
(mean) number (standard deviation®) of new MRSA cases was 1.93
(0.72), compared to 1.26 (0.59) in the post intervention period (mean
reduction of 32.3% (31.5) 95% CI 19.3 to 45.3; P<0.001).

In the SPC + Tools arm the pre intervention average (mean) number
(standard deviation) of new MRSA cases was 1.99 (1.08), compared to
1.47 (0.78) in the post intervention period (mean reduction of 19.6%
(37.6) 95% CI 4.1 to 35.1; P=0.015). In the Control arm the pre
intervention average (mean) number (standard deviation) of new MRSA
cases was 2.15 (1.35), compared to 1.46 (0.78) in the post intervention
period (mean reduction of 23.1% (27.4) 95% CI 11.8 to 34.4; P<0.001).

In order to examine whether any effect was stepwise or gradual (a
learning effect as the new process took hold) the authors also compared
the final 12 month pre—intervention and final 12 month post—intervention
data for each arm. The results again indicated that all three arms had a
statistically significant reduction in WA MRSA. Repeated measures
analysis of variance (ANOVA) was performed and found no significant
difference (P=0.23 for all data and P=0.46 for the final 12 month data)
between the mean percentage reductions of each arm. An analysis of
out—of—control episodes (mean number of months exhibiting unnatural
variation above the upper control limit) was statistically lower for the
intervention arms than controls using all (Friedman’s test P=0.021) and
final 12 month (Friedman’s test P=0.032) data sets.

Department of Health (England)

Methicillin resistant staphylococcus aureus

A measure of the spread, scatter or variability of a set of measurements.
Usually used with the mean (average) to describe numerical data.

b

Evidence table 8: Davey, P; Brown, E; Charani, E et al, 2013

Bibliographic
reference

Study type

Study quality

Davey, P; Brown, E; Charani, E, et al, Interventions to improve antibiotic
prescribing practices for hospital inpatients. Cochrane Database of
Systematic Reviews 2013, Issue 4. Art. No.: CD003543.

DOI: 10.1002/14651858.CD003543.pub3.

Systematic review of interventions to improve antibiotic prescribing for
hospital inpatients.

High
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Number of studies

Participant
characteristics

Intervention

Comparison

Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

This systematic review includes 89 studies (56 interrupted time series,
20 randomised controlled trials, 5 controlled before and after studies, 2
controlled clinical trials (non-randomised (CCT)), one cluster-controlled
clinical trial and 5 cluster-randomised controlled trials).

Healthcare professionals who prescribe antibiotics to hospital in—patients
receiving acute care (including elective inpatient surgery) but excluding
interventions for long—term care facilities (such as nursing homes).

The 89 included studies largely covered the choice of drug (timing of first
dose or route of administration, 80 out of 95 interventions). The
remaining interventions addressed the exposure of patients to antibiotics
(decision to treat or duration of treatment).

For the effect of interventions on microbial outcomes only 21 studies
were relevant, there were 19 interrupted time series studies and 1
cluster-CCT and 1 CCT (de Man study reported separately in this
evidence table).

Up to 24 months
N/A

This review included" mainly ITS studies for its antimicrobial resistance
data (Clostridium difficile [5 of 5 studies are ITS]; Antibiotic-resistant
gram negative bacteria [7 of 9 studies were ITS, the other two studies
were not RCTs (CCCT and CCT)]; Antibiotic-resistant gram-positive
bacteria [6 of 7 studies, the other was a CBA]) and identified no RCTSs.

The data from included studies demonstrates that interventions to
change antibiotic prescribing were associated with decrease in
Clostridium difficile, resistant gram-negative bacteria, MRSA and VRE.

However, the authors found only six interventions (29%) provided
reliable data® about change in antibiotic prescribing, which was reported
as a major confounder in the evidence base because, the authors report,
that there are not enough data to estimate the likely impact of change in
prescribing on microbial outcomes.

Not reported

There is no mention or published assessment of publication bias
included within the review

20f the included total of 16 ITS studies; eight were classed by the
authors as at moderate risk of bias, a further 7 were at high risk of bias
and one was at low risk of bias overall but high risk of bias for its
microbiological outcomes. The included CCCT and the CBA were both
high risk of bias and the CCT was regarded by the Cochrane authors as
‘fatally flawed’ in terms of its microbiological outcomes.
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Evidence table 9: Falagas, ME; Bliziotis, IA; Rafaildis, Pl. 2007

Bibliographic
reference

Study type
Study quality
Number of studies

Participant
characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Falagas, ME; Bliziotis, IA; Rafaildis, Pl (2007) Do high doses of quinolones decrease the emergence of antibacterial resistance? A
systematic review of data from comparative clinical trials. Journal of Infection 55 (2) pp97-105.

Systematic review [no meta-analyses]
Low
This systematic review includes 12 studies (8 randomised controlled trials and 4 non-randomised comparative trials).

The 12 included studies comprised 2979 patients (range of included patients (n) 10 to 865). Type of infections were uncomplicated UTI
in women, soft tissue infections/osteomyelitis, adults with cystic fibrosis and broncho-pulmonary infection, severe HAI # , lower extremity
infection (TIIDM/PVD or both b), Typhoid fever, Gonococcal urethritis in males, respiratory infection (panbronchiolitis or bronchiectasis),
community acquired pneumonia, acute bacterial sinusitis, and complicated UTI.

Studies were included* if they treated documented infections with at least two treatment groups (one receiving a higher dose of
qguinolones than the other) and for at least one patient the causative organism persisted during or after treatment.

Lower dose of quinolones for the same documented infection.
Not reported.
Not reported.

Clinical outcomes Emergence of resistance
1°' Author / year / Bacterial Clinical failure Bacteriologic failure Adverse events Proportion of patients with
. ¢ o . ;
nincluded (ITT ) eradication n2/N; of patients in low dose group versus nz/N of patients in high dose | €mergence of resistance in

(low dose vs. group low dose vs. high dose

high dose) groups
Garlando (1987) 16/19 (84%) 3/19 vs. 2/19° - NR 0/19 vs. 0/19
n=40 versus 17/19
(89%)
Nix (1987) 36/48° NR NR Not reported separately NR'
n=48 for each group.
Shalit (1987) NR Failure was NR Not reported separately NR
n=29 independent of for each group.
daily dose

Kljucar (1989) In 45 out 88 1/27 vs. 1/17 NR Not reported separately 0/1 versus 0/1°
n=54 organisms for each group.
Peterson (1989) NR 11/23 vs. 7/22 NR NR During therapy: 2/23 vs. 0/22
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Source of funding
Comments

n=48 During follow-up: 1/23 vs. 3/22°
Uwaydah (1992) 34/34 (100%) 0/34 vs. 0/28 NR NR 0/34 vs. 0/28
n=62 vs. 27/28 (96%)
Moodley (2002) 177/177 (100%) 0/177 vs. 0/266 0/177 vs. 4/266 NR 0/177 vs. 0/266
n=865 VS. 262/266
(98%)
Shishido (1995) 1/5 (20%) vs. 3/5 vs. 1/5¢ - 0/5 vs. 0/5 0/5 vs. 0/5

n=10

3/5 (60%)

Dunbar (2003)
n=528

85/92 (92%) vs.
96/103 (93%)

17/192 vs. 15/198

6/99 vs. 7/123

158/265 vs. 148/256

0/20 vs. 0/22"

Poole (2006) 132/149 (89%) 17/149 vs. g 135/391 vs. 155/389 0/17 vs. 0/13°
n=780 vs. 139/152 13/152°
(91%)

Hoeffken ! (2001)
n=453

29/40 (73%) vs.
37/47 (79%) '

11/180 vs. 10/177

11/40 vs. 10/47

113/229 vs. 114/224

0/40 vs. 0/47

Wolfhagen “(1990) 9/14 (64%) 2/14 (NS) 5/14 7/19 0/14
n=62 10/17 (59%) 4/17 (NS) 7117 10/21 117
5/14 (36%) 4/14 (NS) 9/14 9/20 1/14

Bacterial eradication was accomplished in similar proportions in both treatment arms. 5/12 studies observed development of resistance
but only 3 studies had comparative data between groups but differences were not significant (NS).
None

*Studies were excluded if they did not report data regarding the emergence of resistance or the study included dose adjustment,
reported mycobacteria, or brucella, or used antibiotics withdrawn from the market.
HAI = hospital acquired infection

b
c

Sa - o o

TIIDM = type two diabetes mellitus/peripheral vascular disease

ITT = Intention to treat analysis, an assessment of the people taking part in a clinical trial, based on the group they were initially (and randomly)

allocated to.

Refers to combined clinical and microbiological failure
Treatment groups not reported separately

NR = Not reported or not adequately reported

Refers to clinical failure
Patients with good clinical response who were discharged from hospital were not re-evaluated for microbiological response unless their condition
deteriorated or were readmitted
Refers to S. pneumonia isolates

! Study of Community Acquired Pneumonia using moxifloxacin
Study used 3 doses of fleroxacin (200mg, 400mg and 600mg)
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Evidence table 10: Goldman, M; Cloud, GA; Wade, KD et al, 2005

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention
Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Goldman, M; Cloud, GA; Wade, KD. et al. (2005) A Randomized Study
of the Use of Fluconazole in Continuous versus Episodic Therapy in
Patients with Advanced HIV Infection and a History of Oropharyngeal
Candidiasis: AIDS Clinical Trials Group Study 323/Mycoses Study
Group Study 40. Clinical Infectious Diseases. 41, pp1473-1480

Prospective, randomised, multi-centre open label trial
Low

n=829* (413 randomised to receive continuous fluconazole and 416
randomised to receive fluconazole for episodes of oropharyngeal
candidiasis [OPC] or oesophageal candidiasis [EC]).

Adults aged 19 — 71 years with HIV infection and CD4" T cell counts of
<150 cells/mm? and a history of OPC.

200mg of fluconazole orally 3 times weekly on a continuous basis
Fluconazole administered only for OPC or EC episodes

Median duration of follow-up was 24 months (range, <1 to 44 months)
Multiple US participating centres listed in the study

Clinical outcomes Continuous Episodic P Value
fluconazole | fluconazole

Invasive fungal infections ? 15 28 0.04°

(n)

Invasive fungal infections © 4 12 0.05°

(n)

Deaths related to fungal 3 1 NS

infection (n)

each group).

No significant difference was noted for non-fungal opportunistic complications
of AIDS between the two arms (P:0.332). No significant difference was noted
for survival between the two arms (7% in the continuous treatment group and
10% in the episodic treatment arm, P=0.28, by the log rank test) including
when treatment group drop outs who were still observed for survival (12% in

CD4" T cell counts © at last 108 151 0.02°
study measurement (n=329) (n=333)

(Median cells/mm®)

Laboratory anomalies 8 (2.4) 1(0.3) 0.02°
(Platelet count <50,000 (n=327) (n=334)

platelets/mm?®) n (%)

Emergence of Continuous Episodic P Value
resistance fluconazole | fluconazole

Median MIC of fluconazole 32pg/mL 16pg/mL 0.0885°
for final isolate obtained °

Proportion of patients in 50 (45%) 79 (36%) 0.11°
whom the final isolate was (n=110) (n=218)

resistant to fluconazole

Study was supported by the National Institute of Allergy and Infectious
Diseases, National Institutes of Health and Pfizer. COIl were declared.

*Only 440 (53%) of the study population completed the treatment strategy.

Including EC
Chi-square (X2) test
¢ Excluding EC

in both arms during the study

Kruskal-Wallis test

the exception of platelet count

9 Regardless of whether infection was present
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Evidence table 11: Hasselgren, P-O; Ivarsson, L; Risberg, B et al, 1984

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

Hasselgren, PO; Ivarsson, L; Risberg, B. et al. (1984) Effects of
prophylactic antibiotics in vascular surgery. Annals of Surgery Vol.
200(1) pp86-92

Prospective, randomised, double-blind study.
Low

n=211 (77 randomised to placebo [group 1], 59 randomised to 1 day
therapy [group 2] and 75 randomised to 3 days therapy [group3]). 24
patients were subsequently excluded from the analyses (11 from the
placebo group, 7 from the 1 day therapy group and 6 from the 3 day
therapy group in line with study protocol).

Adults (aged 30 to 89 years, mean age 67.2years) scheduled to undergo
vascular reconstructive surgery of the lower limbs or undergoing acute
femoral embolectomy or thrombectomy.

Patients were randomly assigned to receive either 1 day therapy with
cefuroxime or 3 days therapy with cefuroxime.

Placebo group.
Not reported
Not reported

Clinical outcomes Group 1 Group 2 Group 3
Wound infections / 11/66 2/52 3/69
patients
Patients infected (%) 16.7 3.8* 4.3*
Additional antibiotics 10/11 2/2 3/3
Debridement 7/11 2/2 2/3
Dehiscence 1/11 0/2 0/3
Graft infection, excision or 1/11 0/2 0/3
revision

*

P<0.05 vs. placebo (Fishers exact test - two tailed)

Emergence of Group 1 Group 2 Group 3
resistance
Cefuroxime resistant 1/66 0/52 0/69
enterobacteria

Not reported

Changes made to randomisation on ethical grounds part-way through
the study which resulted in no further patients being allocated to group 2

(1 day of prophylaxis with cefuroxime).

Evidence table 12: Hemsell, DJ; Hemsell, PG; Heard, ML et al, 1985

Hemsell, DJ; Hemsell, PG; Heard, ML, et al. (1985) Preoperative
cefoxitin prophylaxis for elective abdominal hysterectomy. American

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention

Comparison
Length of follow up
Location

Journal of Obstetrics and Gynecology. 153 (2) pp225-226

Placebo controlled, blinded randomised controlled trial

Low

n=150 (50 patients randomised to each arm)

Women undergoing elective abdominal hysterectomy

Three treatment arms comprising of one, two or three 2 gram doses of
cefoxitin, with placebo blinding.

Was between treatment arms

Not reported
Not reported
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Outcomes measures
and effect size

Source of funding
Comments

Clinical outcomes 1 Dose 2 Dose 3 Dose
Febrile Morbidity Incidence (%) 20 12 12
Hospital Stay (days)* 58+1.7 7.1+42 53+0.8
Major Infection Incidence (%) 4 12 4
Hospital stay (days) 8014 11.7+4.4 85+35

Emergence of resistance

Cultures were taken preoperatively, at discharge and if major infection
occurred. Evidence of resistance development was sought by comparing
the minimal inhibitory concentration (MIC) to cefoxitin when the same
species were present in culture sets to account for differing organisms.

Four such pairs (of 109) were observed in the one-dose group,
significantly fewer than 15 of 90 pairs in the two-dose group (P=0.004)
and 9 of 75 pairs in the three dose group (P=0.03). Differences between
the two and three dose groups were not significant.

Cefoxitin supplied by Merck, Sharp & Dohme.

* Hospital stay (days) for all women was 5.1 + 1.7 (1 dose group), 5.3 + 1.3 (2
dose group) and 5.1 + 1.1 (3 dose group)

Evidence table 13: Hemsell, DL; Heard, ML; Nobles, BJ et al, 1984

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics
Intervention
Comparison

Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

Hemsell, DL; Heard, ML; Nobles, BJ. et al. (1984) Single-dose
prophylaxis for premenopausal women undergoing vaginal
hysterectomy. Obstetrics and Gynecology. 63 (3) pp285-290

Prospective blinded randomised trial
Low

n=116 (4 later excluded from the analysis, 58 randomised to receive one
dose of cefoxitin; 54 were randomised to receive three doses of
cefoxitin)

Premenopausal women scheduled for abdominal hysterectomy.
One 2 gram dose of cefoxitin and two placebo doses

Three 2 gram doses of cefoxitin (both arms given in the same way to the
same schedule).

Follow-up was at discharge and at three to six weeks post discharge.
Parkland Memorial Hospital, Dallas, Texas.

Clinical outcomes 1 Dose 3 Dose
Febrile Morbidity Incidence (%) 10/58 (17%) 11/54 (20%)
Mean Hospital Stay (days)? 4.6 4.9
Pelvic cellulitis 1 (1.7%) 2 (NR)
Adverse drug reaction 0 1°

Emergence of resistance

The authors compared the entry and exit culture minimal inhibitory
concentrations for the same bacterial species (when present in both
cultures). There were 93 such pairs. In 11 was the exit isolate resistant
in vitro when it the same species when sensitive at entry culture.

There were no inter-group differences.

Not reported

Mean hospital stay for all women was 4.4 + 1.1 days (one dose) and 4.7 +
1.2days (three doses)

Patient denied previously allergy, developed rash after third dose of
antibiotic but was being concomitantly treated with parenteral analgesia and
medicines for nausea.
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Evidence table 14: Heyland, DK; Dodek, P; Muscedere, J et al, 2008

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Heyland, DK; Dodek, P; Muscedere, J. et al. (2008) Randomized trial of
combination versus monotherapy for the empiric treatment of ventilator-
associated pneumonia. Critical Care Medicine. Vol. 36 (2) pp737-744

Multi-centre randomized trial
Low

n=740 (1 withdrawal of consent subsequently excluded from analysis;
369 randomised to combination therapy and 370 to monotherapy)

740 critically ill adult patients mechanically ventilated (MV) in a
participating intensive care unit (ICU) for = 96 hours who developed
suspected pneumonia whilst intubated and ventilated.

Initial un-blinded therapy with meropenem (1 gram every 8 hours) and
ciprofloxacin (400mg every 12 hours).

Meropenem (1 gram every 8 hours) alone.
At 28 days for the primary outcome of the study (28 all-cause mortality)
28 intensive care units from Canada and the United States

Clinical outcomes Monotherapy | Combination P

therapy
Initial use, median days 3(2-5) 3(2-5) -
(Inter-Quartile Range)
Time from randomisation 8.7 9.3 0.79
to end of MV alive, (3.8 t0 24.8) (3.8 10 21.6)
median days (IQR)
Discharge from the ICU 12.1 12.8 0.84
alive, median days (IQR) (6.4 t0 35.2) (6.1 to 27.0)
Discharge from hospital 45.8 39.1 0.49
alive, median days (IQR) | (24.0t0 316.8) (19.7 to

undefined)

Adequate initial therapy 85.1% 93.1% 0.01

No significant difference was found between groups in relation to targeting of
therapy once diagnostic cultures received (75.1% vs. 73.7%, P=0.63),
antibiotic free days in the first 28 days (10.7 £7.6 vs. 10.2 + 7.8, P=0.35)

and the relative risk of 28 day mortality 1.05 (95% CI 0.78 to 1.42, P=0.74)?

There were similar 14 day mortality rates, ICU discharge and hospital
discharge rates between the groups. No difference was noted by the authors
in clinical response or microbiological outcomes between the groups.

Emergence of Monotherapy | Combination P
resistance therapy

Acquired resistance to a 9.3% 9.1% 0.99
single antibiotic class”

Clostridium Difficile toxin 5.4% 7.6% 0.46
isolated from stool

Rates of colonization of sputum with Pseudomonas species, MRSA,
Acinetobacter species, vancomycin-resistant enterococci, or any
multidrug-resistant organisms (resistant to two or more drug classes)
and yeast were not significantly different between groups.

Supported by grants from the Canadian Institutes of Health Research

and Physicians Services Inc. of Ontario; AstraZeneca Inc.; Bayer Inc.
After stratification for diagnostic technique (tracheal aspirate or
bronchoalveolar lavage) and APACHE score

®  Of the 412 patients with a positive enrolment culture (38 / 9.2% overall)
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Evidence table 15: Ishibashi, K; Kuwabara, K; Ishiguro, T et al, 2009

Bibliographic Ishibashi, K; Kuwabara, K; Ishiguro, T. et al. (2009) Short-term

reference intravenous antimicrobial prophylaxis in combination with preoperative
oral antibiotics on surgical site infection and Methicillin-Resistant
Staphylococcus Aureus infection in elective colon cancer surgery:
results of a prospective randomized trial. Surgery Today. 39. pp1032-
1039.

Study type Prospective randomised controlled trial

Study quality Moderate

Number of patients n=283 initially randomised (8 patients subsequently excluded, 136
randomised to group 1 (intravenous (V) antibiotic for 1 day) and 139 to

group 2 (IV antibiotic for 3 days).

Adults (aged 25 — 92 years) undergoing elective surgery for colon
cancer.

All patients received oral preoperative antibiotics (Kanamycin or
erythromycin) and mechanical bowel preparation (2-1 polyethylene
glycol lavage or magnesium citrate). During surgery all patients were
given IV antibiotics (single dose if surgery < 3 hours, second dose if > 3
hours).

Comparison was between a single dose of IV antibiotics post operatively
1 hour post-surgery (group 1) and an addition four doses for 2

Patient characteristics

Intervention

Comparison

Length of follow up

consecutive days (group 2).

Daily until discharge and at 1 month in outpatient clinic.

Location Japan (not further specified)
Outcomes measures Clinical outcomes Group 1 Group 2 P
and effect size n=136 n=139
Surgical site infection (overall) 7 (5.1%) 9 (6.5%) 0.80
Incisional site 5 (3.7%) 8 (5.8%) 0.57
Organ / space 3 (2.2%) 3 (2.2%) >0.99
Anastomotic dehiscence 1 (0.7%) 1 (0.7%) >0.99

Source of funding
Comments

Evidence table 16: Maru, DS-R; Kozal, MJ; Bruce, D et al, 2007

No significant difference was reported by antibiotic type used postoperatively

(Cefotiam or Cefmetazol)

Emergence of resistance Group 1 Group 2 P
n=136 n=139
Methicillin-resistant 2.2% 2.9% >0.99
Staphylococcus Aureus (MRSA)
Surgical site infection (MRSA) 3 (43%) 3 (33%) -
Remote infection * (MRSA) 0 1 (1.4%) 0.50

Not reported

2 Bloodstream infection

Bibliographic Maru, DS-R; Kozal, MJ; Bruce, D. et al. (2007) Directly administered

reference antiretroviral therapy for HIV-infected drug users does not have an
impact on antiretroviral resistance: results from a randomized controlled
trial. Journal of Acquired Immune Deficiency Syndrome Vol. 46 No. 5
December 15, pp555-563

Study type Community-based prospective randomised controlled trial

Study quality
Number of patients
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Low

n=141. 88 individuals were randomised to receive directly administered
antiretroviral therapy (DAART) and 53 to self-administered therapy
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Patient characteristics

Intervention
Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

(SAT). Only 74 (84%) of those randomised to DAART actually
participated and only 51 (69%) completed the 6 months of intervention.

Individuals using drugs, age range not specified only median ages and
IQR specified (44.9; 40.9 to 49.7 years for SAT and 42.5; 36.9 to 48.5
years for DAART), who were HIV-seropositive and in receipt of or
eligible for highly active antiretroviral therapy (HAART)

Directly administered antiretroviral therapy (DAART)
Self-administered therapy (SAT)

Follow-up was for 6 months.

Community-based study in New Haven, CT

Clinical outcomes DAART SAT P
Virologic success ? 70.5% 54.7% 0.02
Mean reduction in HIV-1 RNA -1.16 -0.29 0.03
level (logio)

Increase in CD4 lymphocyte +58.8 24 0.002

count (cells/pL)

Emergence of resistance DAART SAT RR °/P
Adjusted probability of 0.49 0.41 1.04;
developing 1 new drug related P=0.90
mutation [per person year]
New mutations [per person year] 0.76 0.83 0.99
P=0.99
Probability of developing new 0.33 0.30 1.12
major IAS ° new drug mutation P=0.78

[per person year]

On measures of Genotypic Sensitivity Score and Future Drug Options,
the 2 arms also did not differ.

The National Institutes on Drug Abuse (RO1 DA13805) funded this study
and provided career development awards for F. L. Altice (K24 DA
0170720), S. A. Springer (K23 DA 019381), and R. D. Bruce (K23 DA
022143). D. Smith-Rohrberg Maru receives funding from the National
Institutes of Health Medical Science Training Program (GM07205).

An RNA level reduction 21.0 logio or an HIV-1 RNA level <400 copies/mL at
the end of six months

Adjusted relative risk

International Aids Society

b

Evidence table 17: McCormick, DP; Chonmaitree, T; Pittman, C et al, 2005

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison

Mccormick, DP; Chonmaitree, T; Pittman C. et al. (2005) Non-severe
acute otitis media: A clinical trial comparing outcomes of watchful waiting
versus immediate antibiotic treatment. Pediatrics. June 2005 Vol. 115
No. 6 pp1455-1465.

Randomised clinical trial

Low

n=223 (112 randomised to antibiotics (ABX) and 111 to watchful waiting
(WW)).

Children aged 6 months to 12 years with diagnosed non-severe acute
otitis media (AOM).

All parents received educational intervention. Immediate antibiotics,
amoxicillin 90mg/kg per day 2 doses daily maximum 1500mg per day,
for 10 days, with amoxicillin-clavulanate was used in cases of failure or
recurrence. IM ceftriaxone was given to those unable to take oral
medication.

Watchful waiting (symptomatic medication only)
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Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Follow-up was at days 12 and 30.

University of Texas Medical Branch pediatric clinic.

Clinical outcomes

ABX

WW

Parent satisfaction score

44.4

44

Resolution of AOM (ETG-5
score) at day 12. n (%)

Age<2yrs: 57 (89)
Age22yrs: 41 (95)

Age<2yrs: 40 (74)
Age=2yrs: 47 (89)

AOM failure (days 0-12)
n (%)

Age<2yrs: 4(6)
Age=2yrs: 1(2)

Age<2yrs: 12(24)
Age=2yrs: 9(18)

AOM recurrence (days 13-
33) n (%)

Age<2yrs: 11(17)
Age=2yrs: 9(21)

Age<2yrs: 10(20)
Age=2yrs: 3(6)

AOM cure
n (%)

Age<2yrs: 50(77)
Age=2yrs: 34(77)

Age<2yrs: 28(56)
Age=2yrs: 38(76)

Adverse events/quality of
life (AOM related):

ABX-related

Extra care
Emergency care
Extra phone calls
Pain medication, n,

mean (SD)

n=111

13
14
1
26
105
3.4+4.0

n=108

5
22
4
26
102
7.7 £7.5*

AOM resolution: P value was significant for overall difference between ABX and

WW groups only for those aged <2yrs (<0.01). The authors reported that

children in the immediate antibiotics (ABX) group made faster reported recovery

from AOM than did the watchful waiting cohort (P=0.004). At 30 days no
significant difference was observed.

The association between clinical outcome and intervention group adjusted for
age was statistically significant (P=0.001) mainly due to failure rates.

*P<0.01 all other adverse events and quality of life findings were NS

Emergence of resistance

There was no significant difference in resistant strains of S. pneumoniae at
baseline between the ABX and WW groups for ceftriaxone, cefuroxime,
clindamycin, erythromycin, levofloxacin, penicillin, trimethoprim,
sulfamethoxazole and vancomycin. At day 12 there was greater level of
sensitivity to antibiotics in the WW group (P<0.0.2).

Study supported by National Center for Research Resources, National
Institute for Health and Agency for Healthcare Research and Quality.

Evidence table 18: Moltzahn, F; Haeni, K; Birkhauser, FD et al, 2012

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Moltzahn, F; Haeni, K; Birkhauser, FD. et al. (2012) Peri-interventional
antibiotic prophylaxis only vs continuous low-dose antibiotic treatment in
patients with JJ stents: a prospective randomised controlled trial
analysing the effect on urinary tract infections and stent-related
symptoms. BJU International. Vol. 11. No. 2 pp289-295

Randomised controlled trial
Low

n=95 (44 randomised to peri-interventional antibiotics during stent
insertion only [Group A] and 51 randomised to receive continuous low-
dose antibiotic treatment [Group B] until stent removal)

Adults (aged 18 — 86 years) undergoing temporary JJ stenting due to
urolithiasis (temporary tube to hold open the ureter due to kidney stones)

All patients received peri-interventional antibiotic prophylaxis (1.2 g
amoxicillin/clavulanic acid intravenously) at time of anaesthetic. Those
with penicillin allergy received trimethoprim/sulfamethoxazole or
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Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

ciprofloxacin.

Amoxicillin/clavulanic acid 625mg once daily

Follow-up was at 1, 2 and 4 weeks and/or at stent removal.
Not formally stated (Swiss study).

Clinical outcomes Group A Group B
UTI, n/N (%) 4/44 (9) 5/51 (10) 1.000
Stent <2 weeks 1/14 (7) 0/14 (0) 1.000
Stent 2-4 weeks 2/17 (12) 1/12 (8) 1.000
Stent >4 weeks 1/13 (8) 4/25 (16) 0.643
Stent related symptoms, n (%) 43 (98) 49 (96)
Drug side-effects, n/N (%) 21/44 (48) 22/51 (43)
Rash/pruritus, n (%) 0 3 (14)t
Nausea/diarrhoea, n (%) 7 (33) 13 (59) t
Fatigue, n (%) 17 (81) 17 (77)

1 Authors state these are significant increases [no P value given]

Emergence of resistance Group A Group B
Number of patients
Stent <2 weeks 0/1 0/0
Stent 2-4 weeks 1/2 -/1
Stent >4 weeks 0/1 1/4

Two additional multi-resistant S. Aureus were found in Group B,
although these were at an insignificant bacterial count <10.000 CFU/mL.

Not reported

95% CI for Group B — Group A -0.252 to 0.157
95% CI for Group B — Group A -0.036 to 0.349
95% CI for Group B — Group A -0.051 to 0.541

4 95% Cl for Group B — Group A -0.292 to 0.244

Evidence table 19: Mountokalakis,T; Skounakis, M; Tselentis, J. 1985

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics
Intervention
Comparison

Length of follow up
Location

Outcomes measures
and effect size

Mountokalakis, T; Skounakis, M; Tselentis, J (1985) Short-term versus
prolonged antibiotic prophylaxis in patients with indwelling catheters.
Journal of Urology. Vol. 134. No.3. pp506-508

Randomised controlled trial
Low

n=78 (24 randomised to short-term antibiotics [Group 1], 28 randomised
to prolonged antibiotics [Group 2] and 26 randomised to receive no
antibiotic prophylaxis [Group 3]).

Newly hospitalised adults with recent stroke aged 58 — 90 years old with
indwelling urinary catheters for urinary incontinence.

Group 1 were given 3 gram ampicillin intramuscularly (IM) divided into 3
equal doses 1 hour before, at the time and 6 hours post catheterisation.
Group 2 received 1 gram ampicillin IM every 8 hours.

Group 3 were not given antibiotics.

At 7 days or when significant bacteriuria was discovered (>10° bacteria
per ml of urine).

Not stated
Clinical outcomes

Group 1 Group 2 Group 3
Significant bacteriuria, n/N (%) | 3/24 (12.5) | 12/28 (42.8) | 12/26 (46.1)

X? test between Group 1 and either group 2 and 3 was significant (X2 =5.802,
P=0.02 and X* = 6.730, P=<0.01)

Time to diagnosis. Antibiotic prophylaxis delayed acquisition of bacteria (Xz)
between groups 1 and 3 on days 5 (5.023, P<0.05), day 6 (7.487, P<0.01)
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Source of funding

Comments

and day 7 (6.731, P<0.01).

Also between groups 1 and 2 on days 6 (5.458, P<0.02) and 7 (5.802,
P<0.02). No significant difference was found between groups 2 and 3.

Emergence of Group 1 Group 2 Group 3
resistance

Bacterial isolates 1/4 12/21 4/15
isolated from
each group
(resistant)

The mean number of species (+ standard error) isolated per case of
significant bacteriuria was significantly higher (P<0.05) in Group 2 (1.75 =
0.13) than in Group 3 (1.25 £ 0.18).

Not stated
X?is the chi-square test

Evidence table 20: Palmer, LB; Smaldone, GC; Chen, JJ et al, 2008

Bibliographic
reference

Study type
Study quality

Number of patients

Patient characteristics

Intervention

Comparison

Palmer, LB; Smaldone, GC; Chen, JJ. et al. (2008) Aerosolized
antibiotics and ventilator-associated tracheobronchitis in the intensive
care unit. Critical Care Medical Vol. 36 No. 7 pp2008-2013

Double blind randomised placebo controlled trial
Moderate

n=43* (19 randomised to receive aerosolised antibiotics (AA) and 24 to
receive placebo).

Critically ill adults (aged 19 to 92 years) requiring mechanical ventilation
(MV) for >3 days and expected to survive at least 14 days.

Aerosolised antibiotic choice based upon gram stain of tracheal aspirate
secretions (gram positive organisms were treated with vancomycin HCL,
120mg in 2ml normal saline every 8 hours, gram negative organisms
were treated with gentamicin-sulfate 80mg in 2ml normal saline every 8
hours) for 14 days, unless extubated earlier.

Saline placebo aerosolised

Length of follow up
Location

Outcomes measures
and effect size

Follow-up at 14 days
At a single centre (not defined)

Clinical AA (n=19) Placebo (n=24)
outcomes n®) |PValue®| n(%) |PValue®| PValue®
Treatmentday | 14 (73.6) _ 18 (75) _ 1.00

1

End of 6 (31.6) 0.007 14 (58.3) 0.28 0.12
treatment °

Day 14 5 (35.7) 0.06 11 (78.6) 1.00 0.05

& McNemar’s test compared to baseline;
® Fisher's exact test: AA compared with placebo;
¢ end of treatment where discontinued before 14 days due to extubation.

When compared to placebo patients in the AA group were 71% less likely to
demonstrate a defined ventilator acquired pneumonia (controlled for age)
adjusted odds ratio 0.29 [95% CI 0.13 — 0.66; P=0.006]

White blood Mean P Value ? Mean P Value ® | P Value®
cell count © +SD +SD

Day 1 13.6+7.6 _ 12.4+4.3 _ 0.854
Day 7 10.1+3.2 14.0£7.0 0.087
Day 14 9.2+3.3 0.016 14.948.1 NS 0.016

# Kendall’s correlation test for decreasing WBC count in AA
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Source of funding
Comments

® Wilcoxon rank sum test; NS not significant.
AA (n=19) Placebo (n=24) P Value *
Died 4 4 0.999
Tracheostomy 9 13 0.538
Systemic 17 at outset 15 at outset
antibiotics 8 additional 17 additional 0.042
% Fisher's exact
Emergence of AA (n=19) Placebo (n=24) | P Value
resistance
End of treatment 0 8 0.0056

Study supported by Nektar Therapeutics.

*Data from 5 patients was not analysed (4 from the AA arm and one from the
placebo arm) due to protocol deviation

¢ X10%mm?®

4 Additional antibiotics for treatment of new or persistent infection

Evidence table 21: Palmer, LB; Smaldone, GC. 2014

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Palmer, LB; Smaldone, GC (2014) Reduction of bacterial resistance with
inhaled antibiotics in the intensive care unit. American Journal of Critical
Care Medicine. Vol.189. No. 10 pp1225-1233

Double blind placebo controlled study
Moderate

n=42 (23 randomised to placebo control and 24 randomised to receive
aerosolised antibiotic [AA])*.

Adults aged 18 years or older [range 19 to 92 years], who were
intubated, mechanically ventilated and expected to survive for at least 14
days.

AA selection was based gram stain with gram positive organisms treated
with vancomycin HCL, 120mg every 8 hours. Gram negative organisms
were treated with gentamycin sulfate, 80mg every 8 hours, or amikacin
400mg every 8 hours.

Placebo (2 ml) of normal saline aerosolised.
Follow-up at 14 days
At a single centre (not defined)

Clinical outcomes at end of AA Placebo P Value
therapy (n=24) (n=18)

CPIS? 5.3+2.6 8.6+2.6 0.0008"
CPIS w/o culture data 4.912.2 6.3+2.0 0.05546°
Sputum volume per 4 hour 1.1+1.3 6.314.3 <0.001
Systemic white blood count 13.3+1.3 13.9+1.5 0.726
Organisms eradicated ° 96% 9% <0.0001
Patients with organisms 88% 9% <0.0001
eradicated

At baseline there were no significant differences between the two
groups for these outcomes.

Total ventilator days 12.9+2.1 13.5+2.1 0.078

Death 6/24 2/18 0.43

No significant difference was seen for nephrotoxicity at follow-up

Emergence of resistance AA Placebo P Value
(n=24) (n=18)
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Source of funding
Comments

Patients with new resistant

2 (13%) 6 (55%) 0.03
organisms during treatment

Not stated
*n= 47 randomised but 5 patients lost to follow-up due to transfers out of ICU
and one withdrawal from the study by family, all in the placebo arm.

Clinical pulmonary infection score

Mann-Whitney test

¢ Organisms identified at randomisation

Evidence table 22: Revankar, S; Kirkpatrick, WR; McAtee, RK et al, 1998

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics
Intervention
Comparison

Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Revankar, S; Kirkpatrick, WR; Mcatee, RK.et al. (1998) A randomized
trial of continuous or intermittent therapy with fluconazole for
oropharyngeal candidiasis in HIV-infected patients: clinical outcomes
and development of fluconazole resistance. American Journal of
Medicine 105(1) pp7-11

Randomised controlled trial
Low

n=62 (42 randomised to intermittent therapy and 20 randomised to
continuous therapy)

Patients positive for HIV with a CD4 cell count <350X10°%/L
Continuous fluconazole 200mg/day

Fluconazole for intermittent episodes of candidiasis only (dose not
defined)

Follow-up was at 3 months

University of Texas Health Science Centre (San Antonio) and the South
Texas Veterans Health Care System, Audie Murphy Division (San
Antonio.

Clinical Outcomes Continuous | Intermittent P
(n=16) (n=28)
Symptomatic relapses 4 (25%) 23 (82%) -
Total number of relapses 6% 112 -
Median annual relapse rate 0 4.1 <0.001°
Clinical failure 0 2 (7%) -
Treatment failure 0 4 0.3
Emergence of Continuous | Intermittent P
resistance (n=16) (n=28)
Resistant yeasts 9 (56%) 13 (46%) 0.75
Candida -albicans 4 (25%) 7 (25%) 1.0
non-albicans yeasts 9 (56%) 10 (36%) 0.31
Clinical resistance requiring 2 (13%) 5 (18%)
increased dose

Study supported by grants from the National Institute of Dental

Research, National Institute of Health, and Pfizer. Support was also
provided by CHROMagar Candida, Paris (Chromogenic media).
four of the 6 relapses were associated with interruption of suppressive

therapy

® Wilcoxon rank sum test
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Evidence table 23: Stahl, GE; Topf, P; Fleisher, GR et al, 1984

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention
Comparison

Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

Stahl, GE; Topf, P; Fleisher, GR. et al. (1984) Single-dose treatment of
uncomplicated urinary tract infections in children. Annals of Emergency
Medicine. September part 1 (13) pp705-708

Randomised controlled trial
Low

n=36 ([only 26 completed the study] 18 [10] randomised to the single-
dose group and 18 [16] in the conventional therapy group)

Girls aged 2 to 17 years with symptoms of lower urinary tract infection
(frequency, dysuria, urgency, enuresis, suprapubic pain or haematuria
with pyuria (>10 White Blood Cells per power field on unspun specimen)
and two sequential urine culture positives for the same organism.

Single-dose amoxicillin therapy (50mg/kg orally maximum 3g)

Conventional amoxicillin therapy (30mg/kg/day orally in three divided
doses for 10 days, maximum per dose 250mg).

Final follow-up at 3 months

Emergency department or paediatric clinic of Children’s Hospital of
Philadelphia or St Christopher’s Hospital for Children.

Clinical outcomes Single-dose Conventional | P Value
(n=10) (n=16)

Cure rate 70% 75% NS ©
Relapse rate 30% 25% NS ¢
Reinfection rate 0% 12% NS ¢
Emergence of Single-dose Conventional | P Value
resistance
Induction of resistance in 100%? 100%" <0.05°
relapse patients (n=3) (n=4)

Not stated

NS = Not significant
Relapse treated with amoxicillin as not resistant
Relapse treated with other antibiotic as resistant

¢ Fisher's exact test

Evidence table 24: van Zanten, ARH; Oudijk, M; NohImans-Paulssen, MKE et al, 2006

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison

Van Zanten, ARH; Oudijk, M; Nohlmans-Paulssen, MKE. et al. (2006)
Continuous vs. intermittent cefotaxime administration in patients with
chronic obstructive pulmonary disease and respiratory tract infections:
pharmacokinetics/pharmacodynamics, bacterial susceptibility and
clinical efficacy. British Journal of Clinical Pharmacology 63(1) pp100-
109

An non-blinded randomised prospective controlled trial
Low

n=93* (47 randomised to the continuous antibiotic [Group 1] and 46
randomised to the intermittent antibiotic [Group 11])

Consecutive hospitalised patients aged =18 years (range 34 — 76 years)
requiring antibiotics for acute infective exacerbation of chronic
obstructive pulmonary disease (COPD) [Gold classes 2 — 4].

2g of cefotaxime intravenously over 24 hours plus a loading dose of 1g
(over 30 minutes) for 7 days

19 of cefotaxime three times daily for 7 days

National Institute for Health and Care Excellence 2015

121



Appendices

Clinical evidence tables and GRADE profiles

Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

Not defined

Hospital setting (not defined)

median)

Clinical outcomes Group | Group Il P Value**

Evaluable patients 40/47 43/46 -
(85.1%) (93.5%)

Treatment success 37/40 40/43 0.93
(92.5%) (93%)

Treatment failure 3/40 3/43 -
(7.5%) (7%)

Mean duration of 9.3+2.6 9.5+1.5 0.64

treatment (days) (range; (1-12; 10) (4-11; 10)

Emergence of resistance

No difference was found in susceptibility between the continuous and

intermittent group at baseline or follow-up.

Hoechst Marion Roussel (manufacturer of cefotaxime) provided a
restricted research grant for analysing serum cefotaxime concentrations
and for assessing MIC values.

*10 patients subsequently excluded due to death (not due to COPD),
protocol breach and alternate diagnosis (squamous cell carcinoma).

**Chi-square test

Evidence table 25: van der Wall, E; Verkooyen, RP; Mintjes-De Groot, J et al, 1992

Van Der Wall, E; Verkooyen, RP; Mintjes-De Groot, J, et al. (1992)
Prophylactic ciprofloxacin for catheter-associated urinary-tract infection.
The Lancet. 339, April 18 pp946-951

Randomised, double blinded placebo-controlled trial

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Low

n=202* (18 patients subsequently excluded, 61 randomised to placebo
arm, 59 randomised to ciprofloxacin 250mg/day and 64 to ciprofloxacin

1000mg/day)

Adult (aged range 31-91) hospital patients admitted to two hospitals in

the Netherlands for surgery (vaginal repair, hip replacement or colorectal

surgery).

Ciprofloxacin 250mg (plus placebo) once daily [Group A] or ciprofloxacin

500mg twice daily [Group B] from the second post-operative day until

catheter removal.

Placebo daily from the second post-operative day until catheter removal.
Final follow-up ranged from 13 to 102 days.

Two hospitals in the Netherlands.

Clinical outcomes Placebo Group A Group B
(TT? (n=68) (n=66) (n=68)
Infectious morbidity 16 (23.5%)" 5 (7.6%) 5 (7.4%)
Side effects 2 (2.9%) 1 (1.6%) 2 (2.9%)
Therapeutic antibiotics 11 2 4
courses

Febrile episodes - 4 0°
Symptomatic UTI 12 2

Asymptomatic UTI 49 57 60

(NNT of 7).

Absolute risk reduction of 15% antibiotic prophylaxis compared to placebo
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Source of funding

Comments

Clinical outcomes at Placebo Ciprofloxacin | Relative risk
catheter removal (n=57) (n=113) (95% ClI)
Pyuria No 33 101 4.0

Yes 24 12 (2.1-7.3)
Bacteriuria No 14 95 4.7

Yes 43 18 (3.0-7.4)
Bacteriuria © No 17 107 13.2

Yes 40 6 (6.0-29.3)
Emergence of Placebo Group A Group B
resistance
After catheterisation 2/7 (n=57) 2/17 (n=54) 0/15 (n=59)
Pre-catheter removal 7/70 (n=57) 9/13 (n=54) 10/10 (n=59)
At 6 weeks 4/51 (n=54) 11/49 (n=53) 15/77 (n=58)

Number of resistant isolates/total number of isolates

Supported by the Daikonessen Hospital Research Foundation and
Bayer AG, Leverkussen, Germany

*Of the original 202 randomised 188 were female.

A Intention to treat analysis

1000mg ciprofloxacin 3.2 (1.2- 8.2)

Relative Risk (95% CI) versus 250mg ciprofloxacin 3.1 (1.2-8.0); versus

P<0.023 compared to placebo and 250mg ciprofloxacin group
>10° colony forming units/ml

>10° colony forming units/ml

Evidence table 26: Lesprit et al. (2013) Clinical impact of unsolicited post-prescription
antibiotic review in surgical and medical wards: arandomised controlled trial

Bibliographic
reference

Study type
Study quality
Number of patients

Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Lesprit, P; Landelle, C; Brun-Buisson, C (2012) Clinical impact of
unsolicited post-prescription antibiotic review in surgical and medical
wards: a randomised controlled trial. Clin Microbiol Infect 2013; 19: E91—
E97

Randomized, controlled, open trial.
Moderate

Analysis included n=753* (376 intervention and 377 controls) out of 855
randomised.

Adult patients, identified by a computer generated alert system for all
new prescriptions, on a target antibiotic ~ for at least 3 days (5 if over
weekend) and did not have excluded conditions 2, Ppatients all had mild
to moderately severe infection and most common conditions were
community acquired and of the respiratory, urinary, skin and soft tissue
or digestive tract infections. Half of the antibiotic regimens were initially
prescribed intravenously by ward physicians. The majority of
prescriptions were of amoxicillin clavulanate, fluoroquinolones and third
generation cephalosporins.

Post-antibiotic prescription review by an infectious diseases physician
(IDP) with either an oral or written recommendation® to the prescriber.

Usual care from ward physician only.
Not stated although the total study duration was 6-months.
An 850-bed general university hospital in France.

Changes in care Control Intervention p value
No (%)
Solicited advice (IDP) 30 (8) 11 (2.9) 0.002
Unsolicited advice (IDP) 0 (0) 315 (83.6) <0.0001
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Source of funding

Comments

Antibiotic modified

Any change | 97 (25.7) 215 (57.1)° | <0.0001
Stopping therapy 15 (0.4) 59 (15.6) <0.0001
Shortening duration 24 (63) 65 (17.2) <0.0001
De-escalating* 9 (0.2) 72 (19.1) <0.0001
Oral switch 47 (21.6) 48 (24.1) 0.90
Other® 24 (6.3) 30 (7.9) 0.39
Duration of therapy Control Intervention p value
Mean (days), IQR
Total antibiotic course 7(5-9) 6(4-9) <0.0001
Broad-spectrum 4(0-7) 2(0-5) 0.0003
Narrow to intermediate 4 (0-128) 5(0-7) 0.13
IV administration 4 (0-128) 50-7) 0.004
Oral administration 4(0-7) 4(0-7) 0.84
Clinical outcomes Control Intervention p value
Hospital mortality (60 38 (10.1%) 37 (9.8%) 0.91
day)
ICU admission within 7 6 (1.6%) 7 (1.9%) 0.78
days of randomisation
New course of antibiotic 25 (6.6%) 17 (4.5%) 0.21
therapy
Antibiotic treatment for 30 (7.9%) 13 (3.4%) 0.01
relapsing infection
Length of stay, days
(median, IQR)
Overall population | 15 (9 —27) 15 (9 — 25) 0.95
community acquired 6 (3—14) 5(3-10) 0.06
Emergence of resistance
No (%) Control Intervention p value
MRSA’ 10 (2.6) 11 (2.9) 0.82
ESBLE® 17 (4.5) 12 (3.2) 0.34
Total 27 (7.1) 23 (6.1) 0.56
Not stated

* Study powered to detect a 20% reduction in hospital stay

! Amoxicillin/clavulanate (intravenous and oral); gentamicin, vancomycin,
teicoplanin and linezolid (intravenous and oral), piperacillin /tazobactam,
cefotaxime, ceftriaxone, cefepime, ceftazidime, imipenem, ofloxacin (intravenous
and oral), ciprofloxacin (intravenous and oral), levofloxacin (intravenous and

oral) and moxifloxacin (oral).

2 Acute leukaemia, expected survival <30 days, discontinuation of therapy,
discharge and ICU admission or death.

3 Recommendations could be overridden and if this occurred no further

recommendations were made in regards to that patient by the IDP

4 Including reducing spectrum covered and combinations
° Increasing duration, changing doses, switching to a broad spectrum antibiotic
® Rate of compliance with recommendations was 85%
" Methicillin resistant staphylococcus aureus
8 Extended spectrum B-lactamase-producing enterobacteria
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D.1.2 Additional evidence tables for reducing antimicrobial resistance (de-escalation)

Evidence table 27: Kim, J.W., Chung, J., Choi, S-H. et al. (2012)

Bibliographic Kim, J.W., Chung, J., Choi, S-H, et al. 2012. Early use of

reference imipenem/cilastatin and vancomycin followed by de-escalation versus
conventional antimicrobials without de-escalation for patients with
hospital-acquired pneumonia in a medical ICU: a randomized clinical
trial. Critical care. 16 (1) R28

Study type Prospective, open-label, randomized intention-to-treat clinical trial
Study quality Low
Number of patients n=108.

Patient characteristics  Adults, aged 18 years or over (81% males), who were hospitalised for
less than 48 hours and admitted to the intensive care unit (ICU) for
hospital acquired pneumonia (HAP)'. Patients were excluded if a
pathogen was already known, if antimicrobial therapy had been changed
in the 48 hours prior to ICU admission, the patient was pregnant or
lactating or had a history of HAP in the previous month.

Intervention n=55. Administered imipenem /cilastatin (0.5 g every 6 hours) and
vancomycin (15mg/Kg) every 12 hours. De-escalation (DE group) was
performed at 3 — 5 days based on clinical status and cultures.

Comparison n=54. Conventional empiric therapy (non-carbapenem and non
vancomycin) at the discretion of the prescribing physicianz. No de-
escalation (non-DE group) was performed and patients were treated for
7 days for non-drug resistant organisms and 14 days for multi-drug
resistant organisms.

Length of follow up Not specifically defined, however the study reports 28 day and in-patient
hospital mortality.
Location 28 bed medical ICU, Asan Medical Center, Seoul, Korea.
Outcomes measures The primary outcome for the study was adequacy of initial therapy; secondary
and effect size outcomes were mortality, emergence of multidrug resistant organisms (MDR),
duration of treatment and ICU length of stay (LoS).
Clinical outcomes DE Non-DE P value
Adequacy of initial therapy 75.9% 48% 0.035
Gram +ve organisms 21/21 2/14 (14.3%) <0.001
(100%)
Gram —ve organisms | 9/14 (64.3%) 12/14 0.190
(85.7%)
Time to adequate 1.9 [+0.5] 2.8 [£0.6] 0.280
antimicrobials®
Overall hospital mortality 44.2% 34.6% 0.316
14 day mortality 24.5% 13% 0.314
28 day mortality 44.2% 25.9% 0.131
Duration of treatment® 12.5 [+5.8] 14.1 [+7.3] 0.222
ICU LoS (survivors)* 21.1[6-35] 14.1 [6-19] 0.464
Vancomycin Imipenem
[cilastatin
Rate of de-escalation® 30/36 (83.3%) 28/33 (84.8%)

In 18 patients an MDR was isolated within 1 month of enrolment in the study.
Patients with initial MDR culture positive at enrolment were excluded (DE = 24
and Non-DE = 13)

Emergence of resistance DE Non-DE P value
Emergence of MDR organism 11 (37.9%) 7 (16.7%) 0.043
Time to development4 19.4 [11-30] 22.7 [9-30] 0.108
Methicillin-resistant S. aureus® 8 (27.6%) 4 (9.5%) 0.059
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Source of funding
Comments

The study was partially funded by MSD Korea.

! Hospital acquired pneumonia diagnosis according to the American
College of Chest Physicians criteria for HAP.

2 Most commonly this was piperacillin, tazobactam and ciprofloxacin
(63.6% of comparison cases)

% Mean in days [Standard deviation]

* Mean in days [Inter-quartile range]

® Number actually de-escalated/ number identified as eligible for de-
escalation

® Non significant differences between DE and Non-DE were found for
Gram negative non-Enterobacteriaceae, S. maltophilia, imipenem-
resistant A. baumanii and P. aeruginosa, and EBSL-producing K.
pneumonia.

Evidence table 28: Leone, M., Bechis, C., Baumstarck, K. et al. (2014)

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison

Length of follow up
Location

Outcomes measures
and effect size

Leone, M., Bechis, C, Baumstarck, K. et al. 2014. De-escalation versus
continuation of empirical antimicrobial treatment in severe sepsis: a
multicenter non-blinded randomized noninferiority trial. Intensive care
medicine. 40 (10) Pages 1399-1408

Multicentre non-blinded randomised non-inferiority trial*
Low
n=116.

Patients (age criteria for entry not defined) with severe sepsis2 requiring
empiric antimicrobial therapy.

n=59. Empiric therapy was switched for narrowest spectrum antibiotic
possible (median time to de-escalation was 3 days [Inter-quartile range;
2 — 4 days]. Any companion drug (aminoglycoside, fluoroquinolone or
macrolide) was also stopped at day 3.

n=57. Empiric antibiotic was continued for the entire duration of the
treatment, prolonged courses could be de-escalated at 8 — 15 days at
the discretion of the treating physician. Companion drugs were stopped
at 3 — 5 days.

90 days
Nine intensive care units (ICU) in France.

The primary outcome of interest of this study was ICU length of stay (LoS). The
secondary outcomes of the study were the number of ICU free days, the 90 day
mortality rate, the number of ventilator free days®, the number of catecholamine
free dayss, the number of antibiotic free dayss, the number of days of antibiotic
therapy in ICU, changes in SOFA score?, and the number of superinfections
requiring antibiotics and C. diff infections.

Clinical outcomes DE Continuation P value
group
ICU LoS® 15.2 [+15.0] 11.8 [+12.6] 0.71
9 [1-79] 8 [1-60]
Number of ICU free days?”5 13.2 [£10.6] 15.0 [£11.3] 0.21
18 [0-23] 21 [0-25]
Number of deaths at 90 18 (31%) 13 (23%) 0.35
days6
Ventilator free days3 18.9 [£11.6] 19.3 [£11.8] 0.55
23 [6-29] 26 [6-29]
Catecholamine free days3 22.3 [+10.3] 21.6 [£11.2] 0.93
28 [21-29] 28 [16-29]
Number of antibiotic days3 14.1 [£13.4] 9.9 [+6.6] 0.04
9 [7-15] 7.5 [6-13]
Number of companion 2.3[+0.8] 3.2 [£1.7] < 0.00
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Source of funding

Comments

antibiotic days 2.0 [2.0-3.0] 3.0[2.8-3.0]

Number of 23.6 [£9.2] 20.1 [19.6] < 0.001
antipseudomonal agent 29 [24-29] 24 [15-28]

free days®

Number 03f carbapenem 25.6 [£7.3] 23.5 [+8.4] 0.17
free days 29 [26-29] 29 [19-29]

Number %f anti-MRSA drug 25.8 [+7.1] 24.1 [+¥8.4] 0.30
free days 29 [27-29] 29 [21-29]

D-SOFA* score’ 3[0:4] 2 [-1:3] 0.63
Superinfection episodes 16 (27%) 6 (11%) 0.03
requiring antibiotics (ICU)

No clostridium difficile infections occurred during the study.

Secondary post hoc DE Continuation P value
outcomes® group

Duration of ICU stay, days8 14 [9-31] 15 [8-21] 0.53
Superinfection 13 (39%) 5 (22%) 0.2
Duration of ICU stay, days® 10 [5-25] 8 [4-16] 0.71
Antibiotics for P. 12 [5-22] 6 [3-12] 0.03
aeruginosa®*°, days

Treatment escalation® 8 (14%) 5 (8.8%) 0.41

This study did not measure the effect of de-escalation on local ecology. However
the authors state that they collected samples from patients at inclusion and day
8, and did not find any significant differences in either of the groups (data not
reported).

No source of funding was declared, authors made declarations of
interest.

! A study which compares an intervention to an active treatment in order
to demonstrate that it is not clinically worse with regards to a specific
outcome.

A systemic inflammatory response syndrome and suspected infection
with at least 1 organ failure.

% From inclusion to day 28.

* Sequential organ failure assessment score

® Mean in days [Standard deviation], followed by medians [inter-quartile
range]

® The 90-day mortality rate did not differ (Hazard Ratio: 1.31 [95% CI:
0.64 — 2.67], p=0.49. Results remained non-significant following
adjustment for the simplified acute physiology (SAPS) Il score, age and
treatment group.

’ Median score in 66 patients with an ICU stay more than 7 days.

& Multivariate analyses performed as the groups were uneven for lung
infection (used as an independent variable), age, SAPS Il and chronic
arterial hypertension at baseline.

°In 93 patients with risk factors for MDR bacteria carriage

“The total number of patients with P. aeruginosa was not given

Evidence table 29: Micek, ST., Ward, S., Fraser, VJ. et al. (2014)

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Micek, ST., Ward, S., Fraser, VJ. et al. 2014. A randomized controlled
trial of an antibiotic discontinuation policy for clinically suspected
ventilator-associated pneumonia. Chest. 125 (5) Pages 1791-1799

Prospective randomised controlled clinical trial

Low

n=290.

Adult patients (aged >18 years) admitted to a medical intensive care unit
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(ICU) during a 14 month study period and treated for ventilator
associated pneumonia (VAP) with antibiotics. Patients were excluded if
they had transferred from another hospital or unit. Entry to the study was
on the clinical judgement of the treating physician as to the presence of

Intervention

Comparison

Length of follow up
Location

Outcomes measures
and effect size

Source of funding

Comments

VAP.

n=150. Duration of antibiotic therapy was determined according to a
formalized antibiotic discontinuation policy (discontinuation group). An
investigator offered recommendations, based on clinical findings or
patient condition, for patients during patient care rounds based upon the

policy?.

n=140. Duration of antibiotic therapy was determined by the clinical
judgement of the treating ICU physician.

Until hospital discharge or until patient death.

A medical ICU (single centre) in the Barnes-Jewish Hospital, St Louis,

MO.

The primary outcome of the study was the duration of antibiotic

treatment for VAP. The secondary outcomes were hospital mortality,
lengths of ICU and hospital stay, duration of mechanical ventilation and
occurrence of secondary episodes of VAP during the same ICU stay.

Clinical outcomes Discontinuati | Conventional P
on group antibiotic value
group
Number (%2 of patients 99 (66%) 101 (72.1%) 0.259
at high risk™ of VAP
Non-infectious etiologies 8.7% 6.4% 0.472
Initial adequate 93.3% 93.6% 0.935
antimicrobial treatment
Overall days of antibiotic 6.0 [£4.9] 8.0 [£5.6] 0.001
treatment for VAP
Days of Gram —ve 5.8 [+4.7] 7.1 [£5.1] 0.023
antibiotic treatment
Days of Gram +ve 2.3[%£3.2] 4.8 [+4.4] 0.001
antibiotic treatment
Secondary episodes of 26 (17.3%) 27 (19.3%) 0.667
VAP
Number of MRSA 11 13 -
Number of P. 7 8 -
aeruginosa
Number of candida or 4 4 -
Aspergillus species
Number of other Gram — 4 2 -
ve bacterial species
Hospital mortality 48 (32%) 52 (37.1%) 0.357
Hospital LoS, days” 15.7 [+18.2] 15.4 [+15.9] | 0.865
ICU LoS, days” 6.8 [£6.1] 7.0 [£7.3] 0.798
Duration of ventilation, 5.4 [£5.7] 5.7 [£7.1] 0.649
days”
Subsequent HAI® 56 (37.3%) 46 (32.9%) 0.425

Study was part funded by the Barnes-Jewish Hospital Foundation and
an unrestricted grant from Elan Pharmaceuticals.

! Non-infectious etiology identified, sighs and symptoms suggesting
active infection had resolved (temperature <38.3°C, circulating leukocyte
count < 10,000/pL [10X10%/L] or decreased by >25% from peak value,
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improvement or lack of progression on chest radiograph, absence of
purulent sputum, and PaO,/FiO, ratio >250. All criteria had to be met for
an antibiotic discontinuation recommendation to be made.

2 Recommendations could be overridden by treating physicians

? Likelihood based on a modified version of the American College of
Chest Physicians criteria.

*Mean days [Standard deviation]

® Healthcare acquired infection

Evidence table 30: Singh, N., Rogers, P., Atwood, CW. et al. (2000)

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison

Length of follow up
Location

Outcomes measures
and effect size

Singh, N., Rogers, P., Atwood, CW. et al. 2000. Short-course empiric
antibiotic therapy for patients with pulmonary infiltrates in the intensive
care unit. A proposed solution for indiscriminate antibiotic prescription.
American journal of respiratory and critical care medicine. 162 (2 Pt 1)
Pages 505-511

Randomised, un-blinded, controlled trial

Low

n=81".

Patients (age 18 ?/ears and over) with a clinical pulmonary infection
score (CPIS) < 67, were included in the study. Exclusion criteria were
patients with HIV, patients with cytotoxic chemotherapy induced

neutropenia, use of antibiotics (other than for surgical prophylaxis) and
allergy to fluoroquinolones.

n=39. Ciprofloxacin 400 mg intravenously every 8 hours for 3 days.
Other antibiotics were not allowed. Patients were re-evaluated and CPIS
recalculated at day 3 and included clinical and microbiological findings
and patient progress. If the CPIS at 3 days was < 6 then ciprofloxacin
was discontinued due to the low likelihood of pneumonia, providing there
was no other infection. If the CPIS was > 6 the ciprofloxacin was
continued or antimicrobial therapy modified based on microbiology
results.

n=42. Choice, number and duration of antibiotic were at the discretion of
the treating physician®.

Not explicitly stated, however mortality was assessed at 30 days

The surgical and medical ICUs of a tertiary care university affiliated
Veterans Affairs Medical Center.

The primary outcomes of this study were mortality, length of ICU stay,
emergence of antimicrobial resistance or superinfection.

National Institute for Health and Care Excellence 2015

Clinical outcomes Experiment Standard P value
al group therapy
group

Number of deaths at 3 days 0/39 (0%) 3/42 (7%) >0.05
(%)
Number of deaths at 14 days 3/39 (8%) 9/42 (21%) >0.05
(%)
Number of deaths at 30 days 5/39 (13%) 13/42 (31%) 0.06
(%)
Complete resolution of 16/39 (41%) 9/42 (21%) >0.05
pulmonary infiltrates*
Number of patients with CPIS 8/39 (21%) 9/39 (23%) >0.05
> 6 at 3 days (%)
Extra-pulmonary infection 7139 (18%) 6/39 (15%) >0.05
Antibiotic continuation > 3 days | 11/39 (28%) 38/39 (97%) 0.0001
Antibiotic continuation in those 0/25 (0%) 24/25 (96%) 0.0001
with CPIS <6 at day 3°
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Source of funding
Comments

Duration of antibiotic therapy6 3[3] 9.8 [4-20] 0.0001
ICU LoS7, days mean / median 9.4/ 4 14.7/ 9 0.04
[range] 1-47 1-91

Emergence of resistance Experiment Standard P value

and/or superinfection al group therapy
group

Resistance and/or 5/37 (15%) 14/37 (35%) 0.017
superinfection in those
surviving at least 7 days
Resistance and/or 5/39 (13%) 14/42 (33%) 0.025
superinfection in all study
patients

Mortality at 30 days was significantly associated with patients with a CPIS > 6 at
3 days compared to those with a CPIS score of <6 at 3 days (47% compared to
16%, p=0.018).

! Please note that this study did not achieve its desired sample size of
88 in each group (sample target size of 176). Please see footnote®.

Z patients with a CPIS > 6 were treated with antibiotics for 10-21 days, In
a pilot study by the authors a CPIS score of greater than 6 was
associated with the exclusion of acute lung injury, pulmonary oedema,
atelectasis, or contusion as causes of pulmonary infiltrates in ICU.

% A trend was noted in this un-blinded study, by the authors, towards
physicians prescribing fewer antibiotics and shorter durations in patients
randomised to standard therapy. The study was terminated early
following analysis.

* Non significant results were also found for partial resolution,
unchanged and worsening iliness.

®In patients without extra-pulmonary infection

® Mean days [range]

"Excluding patients who died, mean ICU length of stay was 8.7 days in
the experimental group, compared to 14.7 days in the standard therapy
group.

Evidence table 31: Oosterheert, JJ., Bonten, MJM., Schneider, MME. et al. (2006)

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison

Oosterheert, JJ., Bonten, MJM., Schneider, MME, et al. (2006)
Effectiveness of early switch from intravenous to oral antibiotics in
severe community acquired pneumonia: multicentre randomised trial.
BMJ. 7" November

Multicentre open label randomised controlled trial
Low
n=265"in the Intention to treat analysis, N=229 in a per protocol analysis

Adults aged 18 years or over, with severe community acquired
pneumonia (CAP) admitted to general hospital wards (not requiring
intensive care unit (ICU) therapy). Excluded were patients with cystic
fibrosis, those requiring ICU care, history of colonisation with Gram
negative bacteria, malfunction of the gastrointestinal tract, life
expectancy <1 month, concomitant infection requiring antimicrobials and
severe immunosuppression.

n=132 in an intention to treat analysis (h=108 in per protocol analysis).
Clinically stable patients®, were switched from intravenous (IV) to oral
antibiotics on day 3 after admission to hospital. Total duration of
antibiotics was 10 days.

n=133 in an intention to treat analysis (n=121 in per protocol analysis). A

National Institute for Health and Care Excellence 2015

130



Appendices

Clinical evidence tables and GRADE profiles

Length of follow up

Location

Outcomes measures

and effect size

Source of funding

Comments

standard regimen of 7 days IV antibiotic therapy, any additional therapy
after 7 days was at the discretion of the treating physician according to
Dutch treatment guidelines.

Follow-up was at 28 days.
Two university medical centres and 5 teaching hospitals in the

Netherlands.

The primary outcome of the study was clinical cure®, The secondary outcome
was hospital length of stay (LoS).

Intention to treat analysis

Clinical Intervention Control Mean Difference
outcomes (n=132) (n=133) [95% CI]
Clinical cure 110 (83%) 113 (85%) 2% [-7% - 10%)]
Death after day 3 5 (4%) 8 (6%) 2% [-3% - 8%]
Clinical failure 22 (17%) 20 (15%) -2% [-10% - 7%)]
Hospital LoS, 9.6 (5.0) 11.5 (4.9) 1.9 (0.6 — 3.2)

days*
Duration of IV 3.6 (1.5) 7.0 (2.0) 3.4(2.8-3.9)
therapy*
Per protocol analysis
Clinical Intervention Control Mean Difference
outcomes (n=132) (n=133) [95% CI]

Clinical cure 93 (86%) 101 (83%) -3% [-12% - 7%]
Death after day 3 1 (1%) 8 (7%) 5% [0% - 12%)]
Clinical failure 15 (14%) 20 (17%) 3% [-7% - 12%)]
Hospital LoS, 9.0 (4.7) 11.3 (4.7) 2.3 (1.0 - 3.6)
days*
Duration of IV 3.3(1.1) 7.5 (2.0) 4.2 (3.7 -4.6)
therapy*

No data was presented on the emergence of resistance. IV therapy was in most
cases amoxicillin or amoxicillin/clavulanic acid (58%) or a cephalosporin (20%) in
line with Dutch treatment guidelines.

The study was funded by a grant from the Dutch Health Insurance

Council.

! Please note that this study failed to recruit to its sample target size

(n=500)

2 Respiratory rate <25/min, O, saturation >90% or arterial oxygen

pressure >55 mm Hg, haemodynamically stable, > 1°C decrease in
temperature in case of fever, absence of mental confusion and the ability
to take oral therapy.

% Clinical cure was defined as discharged in good health without signs
and symptoms of pneumonia and no treatment failure during follow-up.

* Mean days (Standard deviation)

D.1.3 Decision making

Evidence table 32: Butler et al 2012

Bibliographic Butler (2012) Effectiveness of multifaceted educational programme to reduce
reference antibiotic dispensing in primary care: practice based randomised controlled trial
Study type RCT (randomised using dynamic block allocation to achieve balance between

groups of practices for potential confounders of previous rate of antibiotic
dispensing, practice size and proportion of clinicians in the practice registered for
the study)
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Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Study aim; to evaluate the effectiveness of a multifaceted flexible educational
programme aimed at reducing antibiotic dispensing at the practice level in primary
care

General medical practices in Wales (2007, 2008); following discussion 70 of 212
practices contacted agreed to participate (2 of these ineligible/withdrew before
randomisation)

The previous year’s antibiotic dispensing rate for the 68 practices randomised was
about 15% lower than the Welsh average

Stemming the Tide of Antibiotic Resistance (STAR) educational programme, 7
parts;

Part 1, Online — clinicians asked to make judgements on 4 case scenarios.
Reflected on antibiotic resistance, their decisions regarding antibiotic prescribing,
provide with summaries of research evidence and guidelines, videos giving range
of options

Part 2, Online — clinicians reflected on decisions to prescribe antibiotics for 4
patients, other clinicians in the study could see the summaries

Part 3, Face-to-face — a facilitator in a practice based seminar presented, and
invited interpretation of, 7-year trends for antibiotic dispensing and resistance
trends in all Wales, local area level, and the actual practice. The aim — to
encourage prescribers to interpret data from their practice and consider
appropriate responses

Part 4, Online — repeated questions on 4 case scenarios from part 1, compared
responses of other clinicians with their own. Four video scenarios were used to
demonstrate the skills of “Lifting the lid” (identifying the main concerns and
expectations of the patient), “Information exchange” (using a strategy from
motivational interviewing to share information about the pros and cons of antibiotic
use, prognosis, treatment and reconsulting), and “Wrap-Up” (acknowledging the
patient’s concerns, summarising the medical situation, clarifying reasons to
reconsult, checking back with the patient) — these interactive invited clinicians to
identify evidence of “good practice in an antibiotic consultation”. Perspectives from
patients, clinicians, and expert colleagues on the consultations were linked to
supporting research evidence and guidelines

Part 5, Clinical practice with reflection — with the principles of context bound
learning, clinicians described 3 consultations in which they used the new
consultation skills

Part 6, Online — ongoing active web forum provided updates on emerging
evidence, educators in the STAR study team could respond to queries, feedback
and comments

Part 7, Online — optional booster module (N=76 attended), 6-8months after initial
training completion, reminded clinicians of previously outlined consultation skills,
video of a consultation for a common infection — asked to identify key strategies
used. Clinicians sent snapshot of their practice’s antibiotic dispensing from 2
recent winter months compared with corresponding months before the
programme started

Not exposed to learning programme, provided care as usual

Follow-up period started for each practice in the intervention group from the
month after their practice based seminar (May to Oct 2007), and for next

12 months

UK

Compared the two groups’ annual rates of total oral antibiotic dispensing for all
causes per 1000 practice patients within practices in the year after intervention,

using analysis of covariance with the previous year’s prescribing as a covariate
(log transformed to produce approx. normally distributed data)
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N=127/139 clinicians completed the programme
N=117/154 clinicians in the control practices

Primary outcome;

Rate of dispensing oral antibiotics for any cause over one year for the whole
practice population

Secondary outcome;

Average hospital admission rates for specified complications between the two
groups for the year

Results;
Antibiotic dispensing;

Intervention practices; reduced oral antibiotic dispensing by 14.1 items per 1000
registered patients

Control practices; increased oral antibiotic dispensing by 12.1 items per 1000
registered patients
Overall difference; 26.1 items per 1000 registered patients

In the practices where >67% of clinicians participated;

Intervention practices; average reduction in the follow-up year 17.7 items per
1000 registered patients

Remainder of intervention practices; average increase in the follow-up year 2.6
items per 1000 registered patients

Mean at Mean % P
baseline at reduction, value
follow- intervention
up relative to
control
(95% CIy"
Outcome Control Intervention | Control | Intervention
All antimicrobials* 669.0 678.1 681.1 664.0 4.2 (0.6 to 0.02
7.7)
All broad spectrum 254.3 252.6 249.6 238.9 47 (-1.6to | 0.14
penicillins* 10.7)
Amoxicillin* 215.5 215.8 211.5 203.9 4.7 (-1.5to 0.13
10.6)
Co-amoxiclav* 36.0 34.6 36.3 337 7.3(-51to | 0.23
7.3)
Phenomethylpenicillin* | 45.8 53.3 47.3 49.5 7.3(0.4t0 0.04
13.7)
Cephalosporins* 53.7 50.0 55.6 49.5 2.3(-8.0to | 0.65
11.6)
Macrolides * 73.9 76.4 76.7 73.7 7.7 (11to 0.02
13.8)
Quinolones* 22.0 20.9 23.7 20.8 8.3(-29to | 0.14
18.5)
Penicillinase-resistant | 67.8 76.3 67.5 76.2 -3.4 (-12.3 0.43
penicillins to 4.8)
Trimethoprim 65.5 63.2 70.6 66.6 43(-2.4to0 | 0.24
8.9)
Tetracyclines 57.0 57.3 60.3 58.5 47 (-1.5t0 | 0.22
10.6)
Hospital admissions™ 8.7 7.7 8.0 7.5 -1.9 (-13.2 0.72
t0 8.2)

*annual no of dispensed units for oral antibiotics per 1000 registered patients
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Source of
funding

Comments

*difference in means in intervention group and control group as percentage of
mean in control group

“annual no of hospital episodes for possible respiratory tract infections and
complications of common infections per 1000 registered patients
Re-consultation rates for respiratory tract infections;

Intervention N=20* Control N=17* Median difference P value
(95%Cl)

Within 2.66 (1.88 to 4.25) 3.35(2.16 to 4.31) -0.65 (-1.69 to 0.55) 0.446
7days

Within 5.10 (4.70 to 7.92) 6.43 (4.04 to 7.84) -1.33 (-2.12t0 0.74) 0.411
l4days

Within 9.06 (7.53 t0 12.62) 11.38 (7.39 to 14.05) -2.32 (-4.76 to 1.95) 0.503
31days

*values in each group refer to subset of intervention practices for which data on
re-consultation were available.

UK Medical Research Council, National Institute for Health and Social Care
Research

General practice as the unit of randomisation and analysis
Main analysis was intention to treat (2 practices withdrew after randomisation)

Evidence table 33: Camins et al 2009

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and

Camins (2009) The impact of an antimicrobial utilization program on antimicrobial
use at a large teaching hospital: a randomized controlled trial
RCT (No details reported of randomisation)

Study aim, to determine the impact of an AUT on antimicrobial use at a teaching
hospital

953-bed urban teaching hospital
12 internal medicine teams, randomised monthly, 6 to each arm

Inclusion;
- prescribed selected antibiotics (piperacillin-tazobactam, levofloxacin, or
vancomycin)
N=390
Antimicrobial utilisation strategy;
- Academic detailing by the antimicrobial utilization team (AUT)
- AUT - infectious diseases physician, infectious diseases pharmacist

- Provided structured verbal feedback to prescribing physicians on
appropriateness of antimicrobial use

AUT reviewed all prescriptions, to determine if the criteria for appropriate
antimicrobial use were met, recommendations made for alternative therapy where
needed, not communicated to the control group unless failure to do so could
jeopardise the patient
N=394
Antimicrobial utilisation strategy;

- Indication-based guidelines for prescription of broad spectrum antimicrobials

10-month study period (gives 60 team-months in each arm)

USA

Initial antibiotic use - <72hours of starting therapy — initiated for empiric coverage
whole microbiologic results pending or for definitive therapy in which a pathogen

National Institute for Health and Care Excellence 2015
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effect size

Source of
funding

Comments

was already known

Empiric antimicrobial use — occurred with 72houts of initiation of therapy while
microbiologic blood culture results were pending, or antimicrobial use in situations
after 72hours of initiation when microbiologic cultures did not yield a pathogen

Definitive (therapeutic) antimicrobial use — at a time when microbiologic culture
results and susceptibility data were available

End antimicrobial usage — final choice of regimen for the indication being treated —
includes definitive use in which a pathogen was isolated or empiric use in which
no pathogen was ever isolated or cultures were never obtained

Primary outcomes;
- proportion of appropriate prescriptions for empiric therapy
- proportion of appropriate prescriptions for definitive therapy
- proportion of appropriate end antimicrobial use
Secondary outcomes;
- volume of inappropriate antimicrobial use in daily defined doses (DDD)
- duration of inappropriate antimicrobial use in days
- hospital length of stay
- clinical outcome of in-hospital mortality

Results;
Appropriateness of antibiotic use;
Intervention Control Risk ratio P value
(95%Cl)

Appropriate initial 305/390 229/394 1.35(1.22to | <0.001
antimicrobial use (78%) (58%) 1.49)
(<72hrs)
Appropriate empiric 242/294 211/291 1.14 (1.04 to | 0.005
antimicrobial use (82%) (73%) 1.24)
Appropriate definitive | 92/112 (82%) | 60/138 1.89 (1.53to | <0.001
antimicrobial use (43%) 2.33)
Appropriate end 367/390 2771394 1.34 (1.25to0 | <0.001
antimicrobial usage (94%) 970%) 1.43)

Inappropriate antibiotic usage;

Median days of inappropriate use (range); intervention 2.0 (1 to 16), control 5.0 (1
to 20), p<0.001

Predictors for appropriate end antimicrobial usage (N=784), multivariate analysis

AUT intervention with infectious disease consultation; aRR 2.28 (95%ClI, 1.64 to
3.19), p<0.001

AUT intervention without infectious disease consultation; aRR 1.37 (95%Cl, 1.27
to 1.48), p<0.001

Infectious diseases consultation (alone); aRR 1.31 (95%ClI, 1.14 to 1.51), p<0.001

Length of stay;

- median length of stay (range); intervention 7days (1 to 50), control 8days (2
to 86 days), p=0.03

In-hospital mortality;
- intervention N=11/390 (3%), control N=18/194 (5%), p=0.18

Grants from the Emory Medical Care Foundation and National Institutes of Health

Assuming a baseline proportion of inappropriate use for vancomycin (30%),
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levofloxacin (50%) and piperacillin/tazobactam (50%), 96 in team-months in each
treatment arm would allow for a detection of a 6% reduction in suboptimal use
(vancomycin), 11% (levofloxacin), 18% (piperacillin/tazobactam

Evidence table 34: Christakis et al 2001

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Christakis (2001) A randomized controlled trial of point-of-care evidence to
improve the antibiotic prescribing practices for otitis media in children

RCT (Stratified randomisation using an electronic number generator, providers in
3 strata (N=29 residents, N=2 nurses, N=7 physicians))

Study aim, to test whether pertinent, timely, and relevant evidence to providers at
the point of care could change their prescribing practices for otitis media

38 providers caring for patients at an outpatient teaching clinic — included 1339
visits for otitis media

6-month run-in period using prescription writer

Evidence-based prompts

On-line prescription writer developed to interface with the existing computerised
patient flow manager

- pop-up screens based on choice of antibiotic, indication and duration
- first screen, 5-line summary of the evidence — at the bottom were options to
see more information
6-month run-in period using prescription writer
No evidence-based prompts

8 month study period

USA

488 visits for otitis media during baseline
851 visits in the intervention period

Primary outcome;
- reduced duration of therapy below the 10-day course typically used

Results;
Baseline, 50.7% prescriptions written for <10days
After intervention, 69.7% prescriptions written for <10days

<10days of antibiotics Intervention Control
N=537 visits (N=12 N=423 visits (N=16
providers) providers)

Change in mean (before | 44.43% (4.24%) 10.48% (5.25%)

vs after) (SE)

P value 0.000 0.057

P value for the difference 0.000

No antibiotics for otitis Intervention Control

media N=751 visits (N=17 N=574 visits (N=18
providers) providers)

Change in mean (before | -4.33% (5.15%) -16.81% (5.09%)

vs after) (SE)

P value 0.399 0.003
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Source of
funding

Comments

P value for the difference 0.095
(baseline was summer, intervention autumn and winter)

Unclear (Packard Foundation thanked for supporting the project)

Noted that the small sample size that made it impossible to ensure complete
comparability of the 2 groups at the start of the trial — did control for provider
baseline prescribing practice

The outcomes were expressed as a mean of provider behaviour, with varying
work schedules there were differences in the numbers of otitis media visits
between providers. All analyses were conducted using weights, in which each
provider’s actions contributed information to the analyses according to the
precision with which the mean was estimated

Evidence table 35: Dranitsaris et al 2001

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Dranitsaris (2001) A randomized trial to measure the optimal role of the
pharmacist in promoting evidence-based antibiotic use in acute care hospitals

RCT (stratified by hospital, randomised on a one-to-one basis via a computer
generated list. The unit pharmacist and central pharmacy were aware of
allocation, other medical personnel blinded)

Study aim, to evaluate the optimal role of the pharmacist as an agent for
promoting evidence-based antibiotic use in the acute care setting

Two hospital sites

Cefotaxime prescriptions that were written on units that were serviced by a clinical
pharmacist

(restricted antibiotics have to be approved by the infectious disease service —
cefotaxime had recently had the restricted use label used)

Cefotaxime prescription alone or with another antibiotic (patients could be
enrolled >1 if cefotaxime was prescribed on two separate occasions)

Inclusion;
- Adults with infections requiring 1V antibiotics

Considered well distributed between the groups for age, sex, previous antibiotic
therapy and site of infection. Not balanced for underlying disease, risk factors for
infection and diagnosis

N=162

Physician promoting and educational outreach by pharmacist — reviewed
cefotaxime prescription to see if it was consistent with institutional guidelines — if
not contacted physicians for therapeutic modification via a verbal reminder
followed by educational outreach with physicians who had not modified therapy
N=147

Non-intervention group

6-month study

Canada

Primary outcome;
- Proportion of cefotaxime prescriptions that were consistent with hospital
guidelines with respect to indication and dosage
Clinical response; resolution of all signs and symptoms without treatment
modification or switched to an oral antibiotic because of an adequate response
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Source of
funding

Comments

Results;

Cefotaxime prescriptions meeting guidelines;
Criteria Non-intervention (%) | Intervention (%) P value
Indication 117/147 (80%) 132/162 (81%) 0.67
Dosage 126/147 (86%) 152/162 (94%) 0.018
Overall 102/147 (69%) 122/162 (75%) 0.24
Mean duration of 4.8 (4.6) 4.3 (3.1) 0.28
therapy in days (SD)

Multivariate analysis of appropriate prescribing

OR (95%Cl) P value
Intervention vs non-intervention 1.45 (0.79 to 2.68) 0.23
Staff physician vs resident 4.86 (1.42 to 15.58) 0.012
Duration of therapy (days) 1.11 (1.01to 1.21) 0.029
Patient age (yrs) 1.04 (1.02 to 1.06) 0.001
Renal insufficiency 4.79 (1.88 t0 12.18) 0.001
Immunosuppression 3.12 91.04 to 9.33) 0.042

Not reported

Assuming an alpha of 5%, power of 80%, probability of appropriate prescribing
with the intervention at 75% and without at 60% (absolute difference 15%) needed
a sample size of 300

Evidence table 36: Fine et al 2003

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Fine (2003) Implementation of an evidence-based guideline to reduce duration of
intravenous antibiotic therapy and length of stay for patients hospitalized with
community-acquired pneumonia: a randomized controlled trial

Cluster RCT (randomisation stratified on practice type and group size/patient
volume. Physicians and research nurses not blinded, patients not informed of
physician treatment assignment)

Study aim, to determine whether implementation of an evidence-based guideline
would reduce duration of IV antibiotic therapy and length of stay for those
hospitalised with pneumonia

Seven hospital sites;

- Physician groups with no admission in 1996 and non-pulmonary and non-
infectious disease specialist groups with <2 pneumonia admissions per
physician were excluded

- Eligible patients, Feb 1998 to March 1999, community acquired pneumonia,
>18years

There were no significant differences in the physicians in the intervention and
control groups with regard to age, sex, and medical speciality

There were no significant differences in the patients in the intervention and control
groups with regard to age, sex, ethnicity, nursing home residency and comorbid
conditions

N=283 patients managed by 277 physicians (57 groups)

Both intervention and control groups received educational mailing of the medical
practice guideline and hospital’s utilisation management director’s description of
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the rationale for the guideline

Educational mailing to physicians (included letter from hospital’s utilisation
manager and a written version of the guideline), daily assessment of patient
stability and multifaceted guideline intervention;

Guideline intervention;

- One of 3 site-specific detail sheets promoting the recommended actions
(conversion to oral therapy, conversion and hospital discharge, discharge
only)

- Research nurse contacted the patient’s physician to note that the guideline
criteria had been met, to indicate that the detail sheet had been added, to
take a verbal order for oral antibiotics

Comparison N=325 patients managed by 268 physicians (59 groups)
Educational mailing to physicians (included letter from hospital’s utilisation
manager and a written version of the guideline)
Length of
follow up
Location USA
Outcomes Primary outcomes;
measures and - Duration of IV antibiotics, length of hospital stay
effect size
Results;
Outcome Intervention Control HR (95%CI) | P
Median Median value
(IQR) (IQR)
Duration of IV therapy | 3.0 (2.0 to 4.0 (2.0to 1.23 (1.00 0.06
(days) 5.0) 6.0) t01.52)
Length of hospital stay | 5.0 (3.0 to 5.0(3.0to 1.16 (0.97 0.11
(days) 7.0) 8.0) t01.38)
Source of Agency for Healthcare Research and Quality, National Institute of Allergy and
funding Infectious Diseases
Comments Designed with 80% power to detect a 1-day decrease in length of stay from an

assumed baseline of 7.2days, sample size adjusted for clustering on physician
group assumed an average of 3.5patients per group

All analysis based on ITT

Evidence table 37: Gerber et al 2012

Bibliographic Gerber (2013) Effect of an outpatient antimicrobial stewardship intervention on
reference broad-spectrum antibiotic prescribing by primary care paediatricians
Study type Cluster RCT (block randomised practices (clusters) by location (urban, suburban,

Study quality

Number of
studies

Participant
characteristics

Intervention

rural) and volume (encounters per year)

Study aim, to evaluate the effect of an antimicrobial stewardship intervention on
antibiotic prescribing for paediatric outpatients

18 paediatric primary care practices (N=162 physicians)
June 2010 to June 2011
9 practices
Clinical education;
- 1-hour clinical education session by a member of the study team to outline

study goals, provide updates on prescribing guidelines, and present practice
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Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Source of
funding

Comments

specific prescribing data regarding these guidelines
- Personalised audit and feedback of guideline-based antibiotic prescribing
rates for the individual, the individual’s practice and the network of enrolled
practices. Feedback reports were personalised, private and delivered via
email and mail
9 practices
Aware of participation in the study — no education or prescribing feedback

12 month study period

USA

Primary outcomes;

- Change in broad-spectrum antibiotic prescribing for acute sinusitis,
streptococcal pharyngitis and pneumonia

- Change in antibiotic prescribing for viral infections

Baseline taken for the 20months before the intervention
Data obtained from electronic health record used by all practice sites

Results;
Antibiotic prescribing for any indication;
- Intervention group; deceased from 26.8% to 14.3% (absolute difference
12.5%)
- Control group; deceased from 28.4% to 22.6% (absolute difference 5.8%)

- Difference of differences 6.7%; relative changes in trajectories of prescribing
before and during the intervention (p=0.01)

Antibiotic prescribing for pneumonia;
- Intervention group; deceased from 15.7% to 4.2%
- Control group; deceased from 17.1% to 16.3%

- Difference of differences 10.7%; relative changes in trajectories of
prescribing before and during the intervention (p=0.001)

Antibiotic prescribing for acute sinusitis;
- Intervention group; deceased from 38.9% to 18.8%
- Control group; deceased from 40.0% to 33.9%

- Difference of differences 14.0%; relative changes in trajectories of
prescribing before and during the intervention (p=0.12)

Antibiotic prescribing for streptococcal pharyngitis;
- Intervention group; deceased from 4.4% to 3.4%
- Control group; deceased from 5.6% to 3.5%

- Difference of differences -1.7%; relative changes in trajectories of
prescribing before and during the intervention (p=0.82)

Antibiotic prescribing for viral infections;
- Intervention group; deceased from 7.9% to 7.7%
- Control group; deceased from 6.4% to 4.5%
- Difference of differences -1.7%; relative changes in trajectories of
prescribing before and during the intervention (p=0.93)

Agency for Healthcare Research and Quality

Unit of observation was the clinician, was randomised at practice level to avoid
intrapractice contamination of the intervention.

Power calculations, performed at cluster level suggested adequate power (>90%)
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to detect 10% point improvement in prescribing from the intervention.

Evidence table 38: Gjelstad et al 2013

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Gjelstad (2013) Improving antibiotic prescribing in acute respiratory tract
infections: cluster randomised trial from Norwegian general practice (prescription
peer academic detailing (Rx-PAD) study)

Cluster RCT

Study aim, to assess the effects of a multifaceted educational intervention in
general practice aiming to reduce antibiotic prescription rates for acute respiratory
tract infections and to reduce the use of broad spectrum antibiotics

N=79 groups (N=382 GPs) from existing continuing medical education groups

N=39 continuing education groups (N=202 GPs)(about 10% of Norway’s GPs)
Specially trained GPs acting as academic detailers (all had the same training);
- Each detailer responsible for 3 continuing education groups
- Frist group meeting — presented the content of the national guidelines
regarding appropriate use of antibiotics for acute respiratory infections, with
recent research evidence
- Participants encouraged to use delayed prescribing
- Generated individual report to be sent to each GP showing prescription
rates, distribution of different antibiotics for acute respiratory tract infection
compared with corresponding averages from participating GPs — these were
discussed at the second group meeting (group meetings Dec2005 to March
2006)
- Regional one-day seminars with more in-depth teaching at the end of the
intervention (Apr and May2006)

N=41 continuing education groups (N=232 GPs)

Difference intervention targeting prescribing practice for older patients, covering
13 criteria for potentially inappropriate drugs (not including antibiotics)

- The intervention was based on the same procedures as for the antibiotic
intervention — two group visits by the academic detailer, individual
prescription reports and a one day seminar

Norway
Outcomes;
- Prescription rates
- Proportion of non-penicillin V antibiotics

Data from datasets that included total number of encounters with patients and all
the GP antibiotic prescriptions for acute respiratory tract infections

Results;
Changes in rates of antibiotic prescriptions

Outcome ‘ Intervention (N=39) ‘ Control (N=40)

Mean (95%Cl) proportion of acute respiratory tract infection episodes with
antibiotic prescription

Before 31.7 (29.4 to 34.0) 32.7 (30.2 to 35.2)
intervention
After 30.4 (27.9 to 32.8) 34.2 (31.5 to 37.0)
intervention
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Change

-1.29 (-2.43 t0 -0.16), -4.1%
(relative)

1.49 (0.58 to 2.40), 4.6%
(relative)

Mean (95%Cl) proportion of penicillin V

Before
intervention

45.0 (40.8 t0 49.2)

45.2 (40.4 t0 50.1)

After
intervention

53.8 (49.2 to 58.3)

43.2 (38.1 t0 48.2)

Change

8.74 (5.71 t0 11.8), 19.4%
(relative)

-2.03 (-3.75 to -0.30), -4.5%
(relative)

Mean (95%CI) proportion of penicillins with extended spectrum

Before
intervention

11.4 (9.50 to 13.3)

11.8 (9.40 to 14.2)

After
intervention

10.8 (8.38 to 13.2)

11.3 (9.19 to 13.3)

Change

-0.58 (-2.12 t0-0.96), -5.1%
(relative)

-0.55 (-1.73 t0 0.64), -4.7%
(relative)

Mean (95%CI) proportion of macrolides and lincosamides

Before
intervention

27.0 (24.0 to 29.9)

26.0 (23.0 t0 29.0)

After
intervention

23.7 (21.1 t0 26.3)

28.9 (25.6 t0 32.2)

Change

-3.28 (-5.40 t0 -1.16), -
12.1% (relative)

2.92 (1.29 to 4.55), 11.2%
(relative)

Mean (95%Cl) proportion of tetracyclines

Before
intervention

15.4 (24.0 to 29.9)

15.7 (12.8 to 18.5)

After
intervention

10.5 (8.18 to 12.9)

15.3 (12.4 to 18.1)

Change

-4.86 (-6.68 to -3.05), -
31.6% (relative)

-0.39 (-1.55 t0 0.76), -2.5%
(relative)

Mean (95%Cl) proportion of all other antibiotics in
chemical classification

anatomical therapeutic

Before
intervention

1.23 (0.74 to 1.71)

1.32 (0.85 to 1.78)

After
intervention

1.21 (0.76 to 1.66)

1.36 (0.93 to 1.80)

Change

-0.02 (-0.40 to 0.37), -1.6%
(relative)

0.05 (-0.33 t0 0.42), 3.8%
(relative)

After the intervention, adjusted OR for prescribing an antibiotic for acute
respiratory tract infections 0.72 (95%Cl; 0.61 to 0.84)

After the intervention, adjusted OR for prescribing a non-penicillin V antibiotic
when an antibiotic was used was 0.64 (95%CI; 0.49 to 0.82)

Effect of intervention on independent categories associated with antibiotic

prescribing;

(only type of acute respiratory tract infection reported in this ET)

Type of acute respiratory
tract infection

No. of acute
respiratory
tract infection
episodes
after
intervention

OR (95%Cl)
Antibiotic
prescription rate

OR (95%Cl)
Proportion of
non-penicillin V
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Upper respiratory tract 71791 0.68 (0.58 to 0.64 (0.49 to

infections and respiratory 0.80) 0.83)

symptoms

Acute tonsillitis 6710 0.79 (0.57 to 1.19 (0.84 to
1.09) 1.70)

Acute sinusitis 10 131 0.97 (0.74 to 0.53 (0.37 to
1.29) 0.76)

Acute bronchitis 12 543 0.66 (0.51 to 0.50 (0.35 to
0.86) 0.70)

Pneumonia 8440 1.13(0.87 to 0.57 (0.41to
1.46) 0.80)

Acute otitis media and ear | 11 821 0.86 (0.69 to 0.73 (0.50 to

pain 1.09) 1.07)

Other respiratory tract 11 822 0.64 (0.49 to 0.55 (0.37 to

infections 0.82) 0.80)

Source of Norwegian Ministry of Health, the Norwegian Medical Association, the Research
funding Council of Norway
Comments Power calculation based on what was considered to be a clinically significant

reduction in total antibiotic prescribing rates. The sample size calculation was
adjusted for cluster effects within the continuing medical education groups.
Estimated a required intervention sample of 31 medical education groups and an
equal number of controls to detect a 33% reduction in antibiotic prescribing rate
with 80% power level

Evidence table 39: Lesprit 2012

Bibliographic Lesprit (2012) Clinical impact of unsolicited post-prescription antibiotic review in
reference surgical and medical wards: a randomized controlled trial
Study type RCT (open, computer-generated randomisation list, maintained independently of

the infectious disease physician, allocation concealment — patient’s physician and
infectious disease physician involved after randomisation)

Study aim, to evaluate the clinical impact of an unsolicited post-prescription review
of selected antibiotic prescriptions in addition to other components of an
antimicrobial stewardship programme

Study quality

Number of
studies

Participant
characteristics

General university hospital (6month study period)

Inclusion;
- Surgical and medical wards (71% of total hospital antibiotic prescription)

- 15 selected antibiotics of intermediate or broad spectrum (47% of total
antibiotic prescriptions of surgical and medical wards)

- Treated with one of the targeted antibiotics for 23days (up to 5days if
initiated in bank holiday periods)

Exclusion;

- If infectious disease physician advice had been requested within the first
3days of initiating therapy for the infectious episode considered

- Have acute leukaemia
- Expected survival <30days

At baseline 2 groups similar in clinical and demographic characteristics, most
prescriptions for respiratory, urinary, skin and soft tissue or digestive tract
infections — no differences in this distribution between 2 groups (overall hospital
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Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

consumption prior to the study 650DDDs/1000 hospital days — in the low range of
antibiotic consumption among French university hospitals in the Paris area)
N=424

Post-prescription review by a single infectious disease physician — in addition to
other components of the antimicrobial stewardship programme

- Provided oral recommendation to modify the antibiotic regimen when
deemed appropriate — when could not be given directly recommendations
were written in the medical chart

- Recommendations could be overridden — not further attempt was made if
recommendations were not followed
N=430
No prescription review
- Antibiotic management and re-evaluation by ward physician
- Could request advice from the infectious disease physician as needed

France

Primary outcome;
- Length of hospital stay
Secondary outcome;
- In-hospital mortality
- ICU admission
- New course of antibiotic
- Relapse of the infection

Secondary exclusion of 102 patients;
Intervention, N=346/424 in analysis (N=48 did not receive intervention)
Control, N=377/430 in analysis

Infectious disease physician advice sought for N=30 (8%) of prescriptions in the
control group
N=315/376 in the intervention group had infectious disease physician review

Results;
Duration of antibiotic therapy;
Median duration, days (IQR) Control, Intervention, | P value
N=377 N=376
Total antibiotic course 7(5t09) |6(4t09) <0.0001
Broad-spectrum antibiotic 40to7) |2(0tob) 0.0003
Narrow to intermediate spectrum 4(0to8) |5(0to7) 0.13
antibiotic
Intravenous administration 4(0to8) |3 (0to6) 0.004
Oral therapy 4(0to7) |4(0to7) 0.84
Clinical outcomes;
Control, Intervention, | P value
N=377 N=376
Length of stay, days, median (IQR) — 15(9to 15(9to 25) | 0.95
overall 27)
Length of stay, days, median (IQR) — 6 (3to 5(3to10)° | 0.06
community acquired infection 14)*
60day in-hospital mortality 38 37 (9.8%) 0.91
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Source of
funding

Comments

(10.1%)
ICU admission within 7days of 6 (1.6%) 7 (1.9%) 0.78
randomisation, N(%)
New course of antibiotic therapy, N(%) 25 (6.6%) | 17 (4.5%) 0.21
Antibiotic treatment for relapsing 30 (7.9%) | 13 (3.4%) 0.01
infection, N(%)
*N=260

"N=249

Not reported

Hypothesised that the intervention might result in a 20% reduction in
hospitalisation

Sample size estimated on previous observations that mean length of stay for
patients treated with one of the targeted antibiotics was 15+7days, to detect a
20% reduction needed 506 (253 in each group)(80%)

Evidence table 40: Linder 2009

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Linder (2009) Documentation-based clinical decision support to improve antibiotic
prescribing for acute respiratory infections in primary care: a cluster randomised
controlled trial

Cluster RCT (matched pairs randomised simultaneously, one to intervention, one
to usual care)

Study aim, to evaluate a decision support system (ARl Smart Form) in primary
care clinics

27 primary care clinics that use longitudinal medical records , matched on basis of
size (excepting one clinic)

Groups were similar with regard to patient characteristic of age, sex, ethnicity,
language, income
N=13 intervention practices (116 006 visits by 62 505 patients to 262 clinicians)

ARI Smart Form — a longitudinal medical record that is launched from the notes
page of an electronic health record

(previously reported results of this toll included usability testing and pilot testing) —
Nov 2005 to May2006

6 components;

- Clinical information, patient data display, diagnosis section, presentation of
treatment options with integrated decision support, printing of patient
handouts and access to supporting medical literature

Provides decision support via;

- Antibiotic prescribing and antibiotic choices based on CDC and ACP
(American College of Physicians) recommendations

- Provides diagnostic decision support

- Has medication prescribing alerts regarding potential medication interactions
or patient allergies

Visit to introduce the intervention, monthly reminder emails sent

N=14 control practices (98 894 visits by 49 315 patients to 181 clinicians)
Usual care

30 day revisit rate
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Location

Outcomes
measures and
effect size

Source of
funding

Comments

USA
(antibiotic use defined as the prescription of an orally administered antibiotic agent
within 3 days of an acute respiratory tract infection visit

Acute respiratory infections visits identified using International Classification of
Diseases Clinical Modification)

Primary outcome;

- Antibiotic prescribing rate for acute respiratory infection visits (based on
electronic prescribing using the electronic record, using an intention-to-
intervene analysis)

Secondary outcome;
- Antibiotic prescribing for antibiotic appropriate diagnoses, non-antibiotic
appropriate diagnoses and individual acute respiratory diagnoses, 30-day
revisit rate

Data from longitudinal medical records

Results;
Antibiotic prescribing;
- Antibiotics prescribed for acute respiratory infections; control group
4316/10007 (43%) of visits; intervention group 4601/11954 (39%) of visits;
OR (95%CI) 0.8 (0.6 to 1.2), p=0.30

- Antibiotic appropriate acute respiratory infections; OR 0.8 (95%CIl) 0.6 to 1.4

- Antibiotics prescribed for non-acute respiratory infections visits; control
group 4727/88887 (5%) of visits; intervention group 5957/104052 (6%) of
visits; OR (95%Cl) 1.1 (0.9 to 1.3), p=0.30

Agency for Healthcare Research and Quality, National Heart, Lung and Blood
Institute

Assuming a baseline antibiotic prescribing rate for acute respiratory infections of
35%, alpha of 0.05, 1798 visits in each group for an 80% power to detect a 7%
absolute reduction in the antibiotic prescribing rate

Intent-to-intervene analysis

Evidence table 41: McGregor 2006

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

McGregor (2006) Impact of a computerised clinical decision support system on
reducing inappropriate antimicrobial use: a randomised controlled trial

RCT (randomised according to their medical record number, even numbers to
control arm, odd numbers to intervention arm, patients and healthcare providers
blinded to randomisation)

Study aim, to evaluate a web-based application designed to assist existing
antimicrobial management teams to optimise patient antimicrobial therapy and
minimise inappropriate and inadequate use

Patients admitted to wards managed by the antimicrobial management team in a
tertiary-care referral centre (May to August 2004)

No significant differences between the intervention and control arms in age, sex,
chronic disease score or whether they were admitted to medicine, surgery or other
services

A comparison of antimicrobials prescribed to 220 patients indicated no difference
in the frequency of individual antimicrobial prescriptions between the 2 trial arms
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Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Source of
funding

Comments

N=2237 patient admissions (N=1315, 58.8% received an antimicrobial)

Standard care by antimicrobial management team supplemented by web-based
clinical decision support system (PharmWatch);

- Viewed alert list of patients who may require a change in current therapy —
criteria for alerts based on the patient’s antimicrobial use and microbiological
results — 32 alerts created

- Accessing alerts could view lab results, medications, admission, discharge
and transfer information in the system

- If change recommended — completed and printed a an intervention form that
described the problem and recommended a change — verbally transmitted,
or if not possible form was temporarily placed in the patient’s chart

N=2270 patient admissions (N=1325, 58.4% received an antimicrobial)
Standard care by antimicrobial management team;

Antimicrobial management team; infectious disease attending physician and
clinical pharmacist ;

- Review list of all patient receiving antimicrobials on previous 24 hours

- Identifying those receiving the 23 restricted antimicrobials — charts reviewed,
changes recommended

- Only intervened on those receiving restricted antimicrobials — not limited to
make changes only to restricted antimicrobials

- Blinded from receiving system alerts on patients in the control arm

In both arms the primary treating team was responsible for making changes to
therapy

3-month study period

USA

Primary outcome;
- Antimicrobial costs (not reported in this ET)
Additional outcomes;
- Mortality
- Length of hospitalisation
Freqguency of testing for C. difficile (not reported in this ET)
Time spent by team in antimicrobial utilisation (not reported in this ET)
Data from hospital Cerner pharmacy database

Results;

Intervention — intervened in 359 (16.0%) of the 570 (25.5%) patients with system
alerts

Control — intervened in 180 (7.9%) of patients

In-hospital mortality , length of stay (days);

outcome Intervention Control P value
In-hospital mortality (N(%)) 73 (3.26%) 67 (2.95%) 0.55
Length of stay, days (median 3.84 (2.12to 3.99 (2.19 to 0.38
(IQR)) 7.57) 7.57)

National Institutes of Health grant and Maryland Industrial Partnerships grant

This study period was initially to interim analysis but stopped after this period and
system implemented in all patient wards managed by the antimicrobial
management team

National Institute for Health and Care Excellence 2015

147



Appendices

Clinical evidence tables and GRADE profiles

Evidence table 42: Seager 2006

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Seager (2006) A randomised controlled trial of clinical outreach education to
rationalise antibiotic prescribing for acute dental pain in the primary care setting
Cluster RCT (practices stratified prior to randomisation by level of antibiotic
prescribing — randomisation via computer programme, practices assigned to 1 of 3
groups)

Study aim, to assess the change in prescribing habits as a result of active patient-
medicated and practitioner-mediated programmes

General dental practitioners in 4 health authority areas in Wales

The characteristics of the dental practitioners who returned questionnaires were
similar in the different arms of the study

Presenting complaints and findings similar across the 3 groups; excepting patients
having a symptom of spreading infection; 19.0% (control), 23.1% (guideline),
24.5% (intervention), between intervention and control p=0.03

2 groups — guideline and intervention

N=20 (N=451 questionnaires)
Guideline;

- Educational material via post — guidelines for the management of acute
dental pain, laminated page of summary of recommendations and patient
information leaflets

N=27 (N=556 questionnaires)
Intervention;
- Educational material via post — as for guideline group
- Academic detailing visit (pharmacist who had been involved in the guideline
development) — discussed the content of the guidelines and encourage the
rationale use of antibiotics and analgesics in acute dental pain
N=23 (N=490 questionnaires)
Control — no intervention

UK

Outcomes;
- Number of prescriptions issues

- Number of inappropriate prescriptions (considered to be inappropriate if the
patient did not have symptoms indicative of spreading infection)
Data collection via questionnaire — practitioners asked to complete if an >16years
presented with acute dental pain

N=27 practitioners dropped out after randomisation

Patient satisfaction questionnaire, aimed to recruit 10% of patients — obtaining
patient consent considered time consuming by practitioners, slow return rate, this
section of the study discontinued — not reported in this ET)
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Source of
funding

Comments

Results;
All antibiotic prescriptions;

Patients prescribed Patients prescribed
antibiotics antibiotics
inappropriately
% OR (95% Cl) % OR (95% CI)
Control group (N=490) 32% 1 18% 1
Guideline group (N=451) | 29% 0.83 (0.55 to 15% 0.82 (0.53 to
1.21) 1.29)
Intervention group 23% 0.63 (0.41 to 7% 0.33(0.21 to
(N=556) 0.95) 0.54)

Multivariate multilevel analysis;

(patient characteristics; age, gender, registration status — practitioner
characteristics; gender, post-graduate qualification, number of years since
gualification, population to whole time equivalents ratio)

OR (95%CiI) P value
Prescribing Intervention vs control 0.59 (0.57 t0 0.93) 0.022
Prescribing Guideline vs control 0.81 (0.50 to 1.30) 0.40
Age Difference of 10 years 0.82 (076 to 0.98) <0.0001

Multivariate multilevel analysis (without those variables for which the evidence of
an association was weakest);

(patient characteristics; age, registration status — practitioner characteristics; post-
graduate qualification)

OR (95%CiI) P value
Prescribing Intervention vs control 0.62 (0.40 to 0.97) 0.033
Prescribing Guideline vs control 0.83 (0.55 to 1.35) 0.47
Age Difference of 10 years 0.82 (076 to 0.98) <0.0001

NHS National R&D Programme on Primary Dental Care

Cluster sampling, practice (not practitioner) was the unit of randomisation, 30
practitioners into each arm providing date on 30 patients from each practitioner,
90% power to detect a change of one third in the prescribing rate, from 28% to
18%

Evidence table 43: Shojania 1998

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Shojania (1998) Reducing vancomycin use utilizing a computer guideline

RCT (randomisation via even and odd numbers)

Study aim, to determine whether the computer intervention would reduce
vancomycin ordering

N=396 physicians, tertiary-care hospital, June 1996 to March 1997

Distribution of physicians between departments balanced between intervention
and control

No significant differences between group physicians with regard to length of stay
of their patients or the services on which patients received their care

N=198
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Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Source of
funding

Comments

Showing computerised guidelines for vancomyicn ordering at the time of
prescribing and after 72hours of therapy;

- Clinician in the intervention group requested vancomycin, initial screen
contained an adaption of the indications for vancomycin use

- Asked for indication for continuing therapy after 72hours
N=198
Control;

- Usual screen computer for ordering

- Asked at 72hours to renew or discontinue therapy

USA

Primary outcome;

- Number of vancomycin prescriptions

- Duration of therapy
Secondary outcome;

- Utilisation of vancomycin in the hospital (not reported in this ET)
Data from computer log containing all the vancomycin prescriptions

Results;
Vancomycin use;
Control Intervention | P
(N=174) (N=174) value
Patients per physician prescribed 10.3+15.1 7.4+11.4 0.02
vancomycin; mean (SD)
Patients per physician prescribed 4.0 (1.0to 3.0(1.0to
vancomycin; median (IQR) 12) 9.0)
Vancomycin days per physician; mean 41.2+76.7 26.5+47.6 0.05
(SD)
Vancomycin days per physician; median | 11 (3.3to 44) | 7.5 (2.8 to
(IQR) 32)
Duration of therapy; mean (SD) 2.0+1.1 1.8+1.1 0.05
Duration of therapy; median (IQR) 1.8(1.4t0 1.7(1.2to
2.4) 2.2)

Piecewise linear regression analysis of the percentage of patients who received
vancomycin 2once — showed that both the slope (p=0.04) and vertical intercept
(p=0.01) changed significantly (note the pre-period was Sept to June, the
intervention period was June to March)

Not reported

The authors note the possibility that physicians in the intervention group could
learn about the intervention from those in the study group

Results for the numbers of orders and ordering rates reported as means (SD) as
well as medians (IQR) as results non-normal and the expectation that far outliers
would have an influence on the overall amount of vancomycin used

Evidence table 44: Solomon 2001

Bibliographic
reference

Study type

Solomon (2001) academic detailing to improve use of broad-spectrum antibiotics
at an academic medical center

RCT (block randomisation, interns/residents were not aware their ordering
patterns were being studied)

Study aim, to determine whether one-on-one education by clinical specialists on a
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Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison
Length of follow
up

Location

Outcomes
measures and
effect size

patient-specific basis (academic detailing) could reduce excessive use of broad-
spectrum antibiotics

Medical-surgical service, one hospital

Patient characteristics in both sets of services were similar and did not differ
between baseline and study periods

Study period Jan 1999 to May 1999 (18weeks, baseline 4 weeks prior)
Intervention prompted by prescription for levofloxacin or ceftazidime — the hospital

infectious diseases division had developed guidelines for first-line antibiotic
therapy — these were disseminated to all house officers

All orders for these drugs reviewed by a research assistant

In the intervention levofloxacin or ceftazidime orders considered to be
unnecessary prompted academic detailers to review fill medical record and
contact the intern/resident

Educational intervention;

- Academic detailing (clinician educators, infectious diseases physicians,
specially trained clinical pharmacist)

- Presented information directly(in person or via phone) to intern/resident on a
case-relevant basis, stressing microbiologic data, local resistance patterns
and clinical literature

- Provided copy of guidelines and made suggestions for alternative regimes
Final drug choice down to interns/residents

Control

USA

Primary outcome;

- Average number of days of unnecessary levofloxacin or ceftazidime
administration during each 2week interval

Secondary outcomes;

- Length of admission, mortality, rehospitalisation (not reported in this ET),
ICU transfer (not reported in this ET)

Prescribing data taken from the hospital’'s computerised pharmacy records

N=278 unnecessary prescriptions in N=260 patients; indications for treatment or
presumed sources of infection ere similar between the intervention and control
groups

Results;
Baseline, number of days of unnecessary target antibiotic use per 2 week interval;
- Intervention (mean £ SD) 8.5+7.8; control 7.6+4.7; p=0.80

Study period, number of days of unnecessary target antibiotic use per 2 week
interval;

- Intervention (mean + SD) 5.5+2.1; control 8.8+42.2; p<0.001

- Multivariate analysis (accounting for repeated measures of target antibiotics
and baseline prescribing) showed unnecessary use reduced by 41% for
intervention compared with controls (95%CI, 44% to 78%), p<0.001

Secondary outcomes;
Outcome ‘ Intervention (N=2624) ‘ Cont

National Institute for Health and Care Excellence 2015

151



Appendices

Clinical evidence tables and GRADE profiles

Source of
funding

Comments

Average length of admission, days, mean+SD 4.846.0 4.845.5

Death during admission, % 2.3 2.2

Brigham and Women’s Hospital, Arthritis Foundation Investigator Award

Analyses ITT

Several services had unusually heavy prescribing during certain 2week blocks —
to examine these analyses done after removing these outliers , results were
nearly identical, so analyses using all data points presented

Evidence table 45: Spurling 2013

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Spurling (2013) Delayed antibiotics for respiratory infections (Cochrane)

SR

Study aim, to evaluate the use of delayed antibiotics compared to immediate or no
antibiotics as a prescribing strategy for acute respiratory tract infections

Overall review; N=10 studies, N=3157 patrticipants

RCTs

Inclusion;
- Patients of all ages defined as having acute respiratory tract infections
Delayed antibiotic use;
- A strategy involving the use or advice to use antibiotics more than 48hours
after the initial consultation
Immediate antibiotic use;

- The immediate use of a prescription of oral antibiotics given at the initial
consultation

No antibiotic use;
- No prescription of antibiotics at the initial consultation

Primary outcomes;

Clinical outcomes for sore throat, acute otitis media, bronchitis and common
cold

Antibiotic use
Patient satisfaction (where measured on a 4 to 6 point Likert scale)
Antibiotic resistance
Secondary outcomes;
- Adverse effects of antibiotics
- Complications of disease (not reported in this ET)
- Re-consultation
- Use of alternative therapies (not reported in this ET)

Meta-analysis for antibiotic use not completed due to heterogeneity of included
study results, likely owing to difference antibiotic indications for different clinical
presentations.

National Institute for Health and Care Excellence 2015

152



Appendices
Clinical evidence tables and GRADE profiles

Delayed antibiotics (given prescription
and instructed to fill within 72hours)
compared with immediate antibiotics

Delayed antibiotics (prescription left at
reception and instructed to pick up after
1week delay) compared with immediate

antibiotics

Delayed antibiotics (prescription left at
reception and instructed to pick it up
after 72hours) compared with immediate
antibiotics compared with no antibiotics

Delayed antibiotics (72hours, parents
advised to use antibiotics if child had
significant otalgia or fever after 72hours,
or if discharge lasted 10days or more)
compared with immediate antibiotics

Delayed antibiotics (prescription left at
reception and instructed to pick up after
14days) compared with immediate
antibiotics compared with no antibiotics

Results;
Study summary;
Arroll | Adults Common cold
(2002) | and
children
Dowell | Adults Cough
(2001) | and
children
Little Adults Sore throat
(1997) | and
children
Little Children | Otitis media
(2001) | 6months
to
10years
Little Adults Cough and 21
(2005) | and symptom/sign
children localising to
>3years | lower
respiratory
tract
Spiro | Children | Acute otitis
(2006) | 6months | media
to
12years

Delayed antibiotics (given prescription
which was to expire after 72hours)
compared with immediate antibiotics

Studies excluded from this Cochrane;

- Chao (2008), no antibiotics compared with delayed prescribing
- El-Daher (1991), study designed to consider relapse rates, no antibiotic use

outcomes

- Gerber (1990), study designed to consider relapse rates, no antibiotic use

outcomes

- Pichichero (1987), study designed to consider relapse rates, no antibiotic

use outcomes

Antibiotic use;
Prescription at time of visit

Reference Delayed Immediate OR (95%CiI)
antibiotics antibiotics

Arroll (2002) N=32/67 (47.8%) | N=55/67 (82.1%) 0.20 (0.09 to 0.44)

Spiro (2006) N=50/132 N=116/133 0.09 (0.05t0 0.17)
(37.9%) (87.2%)

Return for prescription

Reference Delayed Immediate OR (95%CI)
antibiotics antibiotics

Dowell (2001) | N=43/95 (45.3%) | N=92/93 (98.9%) 0.00 (0.00 to 0.07)

Little (1997) N=55/176 N=210/211 0.00 (0.00 to 0.02)
(31.3%) (99.5%)

Little (2001) N=36/150 (42%) N=132/151 0.05 (0.02 to 0.08)

(87.4%)

Little (2005) N=39/197 N=185/193 0.01 (0.00 to 0.02)

(19.8%) (95.9%)
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Clinical outcomes;

Reference | Outcomes Delayed Immediate | OR (95%CI)
antibiotics | antibiotics
Little (2001) | Acute otitis media, N=28/111 N=15/101 1.93 (0.96
pain, day3 to 3.88)
Little (2001) | Acute otitis media, N=3/111 N=0/101 6.55 (0.33
pain, day7 to 128.35)
Spiro Acute otitis media, N=85/132 N=89/133 0.89 (0.54
(2006) pain, days4 to 6 to 1.48)
Spiro Acute otitis media, N=42/132 N=46/133 0.88 (0.53
(2006) fever, days4 to 6 to 1.47)
Arroll Common cold, pain, N=13/61 N=9/58 1.47 (0.58
(2002) day3 to 3.77)
Arroll Common cold, pain, N=1/61 N=3/58 0.31 (0.03
(2002) day7 to 3.03)
Arroll Common cold, fever, | N=5/67 N=6/62 0.75 (0.22
(2002) day3 to 2.60)
Arroll Common cold, fever, | N=3/67 N=4/62 0.68 (0.15
(2002) day7 to 3.17)
Arroll Common cold, N=54/67 N=51/62 0.90 (0.37
(2002) cough, day3 to 2.18)
Arroll Common cold, N=41/61 N=43/58 0.72 (0.32
(2002) cough, day7 to 1.58)
Reference | Outcomes Delayed Immediate | Mean
antibiotics | antibiotics | difference
(95%Cl)
Little (2001) | Acute otitis media, N=111 N=102 0.75 (0.26 to
pain severity, day3 | 2.56 (2.14) | 1.81 (1.44) | 1.24)
(mean (SD))
Little (2001) | Acute otitis media, N=111 N=101 0.12 (-0.04 to
pain severity, day7 | 1.17 (0.75) | 1.05 (0.38) | 0.28)
(mean (SD))
Arroll Common cold, fever | N=67 N=61 -0.13 (-0.36
(2002) severity, dayl 36.74 36.87 to 0.10)
(mean (SD)) (0.65) (0.68)
Arroll Common cold, fever | N=61 N=58 -0.24 (-0.48
(2002) severity, day3 36.15 36.39 to 0.00)
(mean (SD)) (0.73) (0.58)
Arroll Common cold, fever | N=59 N=60 -0.32 (-0.57
(2002) severity, day7 36 (0.77) 36.32 to -0.07)
(mean (SD)) (0.58)
Adverse events;
Reference | Outcomes Delayed Immediate OR (95%CI)
antibiotics antibiotics
Little (1997) | Vomiting N=15/179 N=18/215 1.00 (0.49 to
(8.4%) (8.4%) 2.05)
Spiro Vomiting N=15/132 N=15/133 1.01 (0.47 to
(2006) (11.4%) (11.3%) 2.16)
Arroll Diarrhoea N=11/67 N=12/62 0.82 (0.33 to
(2002) (16.4%) (19.4%) 2.02)
Little (1997) | Diarrhoea N=23/179 N=23/215 1.23 (0.67 to
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(12.9%) (20.7%) 2.28)
Little (2001) | Diarrhoea N=14/150 N=25/135 0.45 (0.22 to
(9.3%) (18.5%) 0.91)
Spiro Diarrhoea N=10/132 N=31/133 0.27 (0.13 to
(2006) (7.6%) (23.3%) 0.58)
Little (1997) | Rash N=11/180 N=14/215 0.93 (0.41 to
(6.1%) (6.5%) 2.11)
Little (2001) | Rash N=8/150 N=6/135 1.21 (0.41to
(5.3%) (4.4%) 3.58)
Little (1997) | Stomach N=48/180 N=66/215 0.82 (0.53 to
ache (26.7%) (30.7%) 1.27)
Patient satisfaction;
Meta-analysis;
Patient satisfied;
Reference Delayed Immediate OR (95%CI)
antibiotics antibiotics
Prescription at
time of visit
Arroll (2002) N=64/67 N=55/67 1.47 (0.09 to 0.44)
Return for
prescription
Dowell (2001) N=71/73 N=75/75 0.19 (0.01 to 4.01)
Little (1997) N=165/177 N=202/211 0.61 (0.25 to 1.49)
Little (2001) N=115/150 N=123/135 0.32 (0.16 to 0.65)
Little (2005) N=147/190 N=166/194 0.58 (0.34 to 0.97)
Total N=657 N=677 0.52 (0.351t0 0.76)
Source of
funding
Comments

Evidence table 46: Aabenhus et al (2014), point-of-care

Bibliographic Aabenhus (2014) Biomarkers as point-of-care tests to guide prescription of
reference antibiotics in patients with acute respiratory infections in primary care (Cochrane)
Study type Systematic review and meta-analysis

Study aim; to assess the benefits and harms of point-of-care biomarker tests of
infection to guide antibiotic treatment in patients presenting with symptoms of acute
respiratory infections in primary care settings, regardless of age

Consideration of the overall quality of the evidence according to GRADE is
moderate

Study quality

Number of 6 RCTs and cluster RCTs, N=3284 participants
studies
Participant RCTs

characteristics  Primary care patients, all ages, with symptoms from, or a diagnosis of an acute

respiratory infection at study entry;

- Symptoms were defined as cough, discoloured/increased sputum, fever,
runny nose, respiratory distress, feeling unwell, or combinations of focal and
systemic symptoms having a duration of less than 4weeks

- Diagnoses included lower or upper respiratory tract infection, pneumonia,
bronchitis, acute exacerbations of chronic obstructive pulmonary disease or
asthma, pharyngitis, tonsillitis, laryngitis, rhinosinusitis, common cold, acute
otitis media or influenza

- Studies of biomarkers point-of-care

National Institute for Health and Care Excellence 2015
155



Appendices

Clinical evidence tables and GRADE profiles

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Point-of-care biomarkers (available for general use) of infection to guide antibiotic
treatment for acute respiratory tract infection in primary care settings

Standard care

Primary outcomes:

- number of patients given an antibiotic prescription at the index consultation
and at 28days follow-up

- number of patients with substantial improvement at day 7
- total mortality at 28days follow-up
Secondary outcomes;

- number of patients in need of reconsultation at 28days follow-up

- number of patients in need of a hospital admission at 28days follow-up
- duration of acute respiratory infection
- number of satisfied patients

- number of patients with substantial improvement at 28days follow-up

Tested for subgroup effects — preplanned subgroup analysis; cluster-RCT vs
individual RCTSs; type of point-of-care test; trials with low risk of bias vs trials with

high risk of bias.

Unit of analysis was the individual patient, for cluster RCT adjusted the unit of
analysis by calculating the design effect to modify sample sizes and inflate
confidence intervals (CIs) accordingly.

Investigated heterogeneity using I with a cut-off value of 40% to indicate important

inconsistency.

Included studies;

Reference Participants CRP
Andreeva 8 GP offices, Russia Single point-of-care
(2013), Included: measurement, Afinion test
cluster RCT >18years system (Axis-Shield,
» samplg_f_ d lower respiratory tract NEEY) L
Size modilied | ;e ction/acute cough (including <20mg/L — antibiotics not
acute bronchitis, pneumonia, usually needed
infectious exacerbations of COPD | >50mg/L — antibiotic
or asthma for <28days prescribing could be
N=179 indicated, taking into
account the duration of
illness
Cals (2009), | 20 primary care practices, the Single point-of-care
cluster RCT | Netherlands measurement
>18years <20mg/L — bacterial
Suspected lower respiratory tract | infection considered highly
infection (cough <4weeks and 1 unlikely, prescribing
focal and 1 systemic symptom or | discouraged
sign) 20 to 99mg/L — delayed
prescribing recommended
>100mg/L — bacterial
infection considered likely,
immediate antibiotic
prescribing recommended
Cals (2010), | 11 primary care practices, The Single point-of-care
RCT Netherlands measurement <20mg/L —
Included: antibiotic prescribing
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discouraged

20 to 99mg/L — consider
delayed prescribing
>100mg/L — immediate
antibiotic prescribing
recommended

>18years

lower respiratory tract infection
(cough<4weeks) and specified
signs/symptoms

rhinosinusitis (<4weeks) and
specified sign/symptoms

Diederichsen | 35 primary care practices, <10mg/L — normal

(2000), RCT | Denmark <50mg/L — seldom a result
Included: of bacterial infection
Respiratory infection (no further
details)

Studies included in the Cochrane review, excluded in this ET;

- Little (2013) — interventions based on training, not relevant
- Melbye (1995) — not in English

Results;
CRP Control RR (95%Cl)
Antibiotics prescribed
at index consultation
Andreeva (2013)* N=18/49 N=22/38 0.63 (0.40 to 1.00)
Cals (2009)* N=20/65 N=31/59 0.59 (0.38 t0 0.91)
Cals (2010) N=56/129 N=73/129 0.77 (0.60 to 0.98)
Diederichsen (2000) N=179/414 N=184/398 0.94 (0.80 to 1.09)
Total N=657 N=624 0.77 (0.62 to 0.95)
Antibiotics prescribed
within 28days
Andreeva (2013)* N=20/49 N=27/38 0.57 (0.39 to 0.85)
Cals (2009)* N=29/65 N=34/59 0.77 (0.55 to 1.10)
Cals (2010) N=68/129 N=84/129 0.81 (0.66 to 1.00)
Substantially
improved at day7
Cals (2010) N=27/118 N=31/125 1.03 (0.89 t0 1.18)
Diederichsen (2000) N=251/407 N=252/394 1.12 (0.93 to 1.34)
Re-consultations
within 28days
Andreeva (2013)* N=3/93 N=3/72 0.77 (0.16 to 3.72)
Cals (2009)* N=66/188 N=51/169 1.16 (0.86 to 1.57)
Cals (2010) N=33/129 N=23/129 1.43 (0.89 to 2.30)
Clinical recovery
day28
Andreeva (2013)* N=60/64 N=48/51 0.94 (0.69 to 1.28)
Cals (2009)* N=76/102 N=69/91 1.05 (0.64 to 1.73)
*cluster-randomised, modified sample size
Patient satisfaction
Cals (2009)* N=159/227 N=136/204 0.90 (0.68 to 1.19)
Cals (2010) N=90/118 N=79/125 0.64 (0.43 to 0.96)
Total N=345 N=329 0.79 (0.57 to 1.08)
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Source of
funding

Comments

Table 47: Baer et al (2013), point-of-care

Bibliogra
phic
referenc
e

Study
type

Study
quality
Number
of
studies

Participa
nt
characte
ristics

Intervent
ion

Compari
son

Length
of follow

Baer (2013) Procalcitonin guidance to reduce antibiotic treatment of lower respiratory tract
infection in children and adolescents (ProPAED): a randomised controlled trial

RCT (pre-specified computer-generated 1:1 randomisation, allocation concealed via web-
based online patient registration)

Study aim, to investigate whether PCT guided treatment can reduce antibiotic prescribing
rate and duration of treatment in lower respiratory tract infection presenting to an
emergency department (using cut-off ranges established in adults)

January 2009 to February 2010

Inclusion;
- 1month to 18years

- Presenting with lower respiratory tract infection for <14days (presence of fever and
21 symptom (cough, sputum production, pleuritic pain, poor feeding) and 21 sign
(tachypnoea, dyspnoea, wheezing, late inspiratory cackles, bronchial breathing,
pleural rub) in the emergency department of two hospital

- Regardless of antibiotic treatment history
Exclusion;

- Severe immunosuppression, immunosuppressive treatment, neutropenia, cystic
fibrosis, acute croup, hospital stay within previous 14days, other serious infection

Baseline characteristics of randomised patients were similar in both groups

N=168

Serum PCT measured by B.R.A.H.M.S. PCT sensitive Kryptor; rapid sensitive assay,
assay time <30minutes

PCT based decision categories, likelihood of needing antibiotic treatment for bacterial
lower respiratory tract infection (based on previous trials in adults with lower respiratory
tract infection);

- Definitely; >0.5ug/L

- Probably; 0.26 to 0.5ug/L

- Probably not; 0.1 to 0.25ug/L
- Definitely not; <0.1ug/L

PCT measurement and clinical re-evaluation on days 3 and 5

N=169

Control — antibiotic treatment initiated based on physician assessment and clinical
guidelines for a duration of 7 to 10days for uncomplicated community-acquired
pneumonia and =14days for complicated community-acquired pneumonia
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up
Location Switzerland
Outcome Primary outcome;

S - Antibiotic prescribing rate

measuré  gecondary outcome;

s ere - Duration of treatment
effect )

size - Side effects

Hospitalisation

Serious AEs, complications, disease specific failure
Impairment of daily activities (not reported in this ET)

Rate difference and OR by logistic regression (model included an interaction term
between therapeutic group and diagnosis (CAP vs non-CAP) to obtain estimate effects
of PCT in the two pre-specified subgroups

N=167/168 intervention and N=162/169 control completed 14day interview

Results;
Antibiotic prescribing;
Received antibiotics;

- PCT group N=104/168 (62%); control group N=93/156 (56%)
- For receiving antibiotics within 14days of randomisation PCT vs control, 1.26 (0.81

to 1.95)
Subgroups:
Non-community- | PCT Control Rate OR Mean
acquired group group difference, | (95%Cl) difference
pneumonia N=60 N=62 % (95%Cl) (95%Cl)
Antibiotic N=60 N=60 28 (12 to 4.09 (1.80
prescription 27 (45%) | 10 (17%) 43) to 9.93)
(within 14days), N
(%)
Duration of N=59 N=60 0.8 (-0.5to
antibiotics (days), 2.4(0;0 1.6 (0; 0 to 2.0)
mean (median, to 5) 0)
IQR)
Antibiotic side N=54 N=58 16 (1 to 3.03 (1.11
effects, N (%) 14 (26%) | 6 (10%) 30) t0 9.22)
Duration of side N=54 N=58 0.5 (-0.2 to
effects (days), 1.0(0;0 |0.5(0;0to 1.2)
mean (median, to 0.8) 0)
IQR)
Hospitalisation, N | N=60 N=60 8 (-9to 25) | 1.41 (0.68
(%) 37 (62%) | 32 (53%) to 2.93)
Duration of N=60 N=60 0.3 (-0.8to
hospitalisation, 25(2;0 2.3(2;0to 1.2)
mean (median, to 4) 4)
IQR)
Safety, N (%) N=60 N=60 3(-12to 1.21 (0.52
15 (25%) | 13 (22%) | 18) to 2.85)
Community- PCT Control
acquired group N=107
pneumonia N=108
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Source
of
funding

Commen
ts

Antibiotic N=108 N=105 -8 (-19 to 0.66 (0.35
prescription 77 (71%) | 83 (79%) 4) to 1.23)
(within 14days), N
(%)
Duration of N=-108 N=104 -3.4 (-4.9
antibiotics (days), | 5.7 (5;0 9.1 (10; 4.5 to-1.7)
mean (median, to 9) to 12.3)
IQR)
Antibiotic side N=90 N=91 -9 (-23to 0.69 (0.38
effects, N (%) 42 (47%) | 51 (56%) 5) to 1.23)
Duration of side N=90 N=91 -0.1 (-0.9
effects (days), 1.7(0;0 |1.8(1;0to to 0.6)
mean (median, to 2) 3)
IQR)
Hospitalisation, N | N=108 N=107 -2 (-14to 0.94 (0.54
(%) 67 (62%) | 68 (64%) 11) to 1.63)
Duration of N=107 N=104 -0.3(-1.1
hospitalisation, 2.6(2;0 29(2;0to to 0.5)
mean (median, to 4) 5)
IQR)
Safety, N(%) N=108 N=107 2(-9t0 13) | 1.14 (0.58
23 (21%) | 20 (19%) to 2.24)

Combined safety endpoint; SAE, complications of lower respiratory tract infection, disease
specific failure)

Combined safety endpoint;

- Rate difference PCT vs control, 2% (95%ClI; -6 to 11), OR 1.16 (95%CI; 0.69 to
1.97)

The Division of Infectious Diseases and Vaccines, University Children’s Hospital, Basel,
Switzerland

Procalcitonin test kits and platform were provided by B.R.A.H.M.S.

Sample size assumed PCT guidance would reduce prescribing from 90% to 60%
(community-acquired pneumonia) and from 30% to 15% (non-community-acquired
pneumonia), 64 (CAP) and 242 (non-CAP) had to be included for 80% power, assuming
20% would have CAP, total sample size 320 to give 93% power to detect a decrease in
antibiotic prescribing from 42% (control) to 24% (PCT) for all patients

Intention to treat analysis

Table 48: Esposito et al (2011), point-of-care

Bibliographic Esposito (2011) Procalcitonin measuremetns for guiding antibiotic treatment on
reference pediatric pneumonia
Study type RCT (randomisation by previously prepared computer-generated randomisation list

and sealed envelope)

Study aim, to evaluate the use of an algorithm based on a PCT cut-off value to
guide the management of antibiotic therapy in hospitalised children with
uncomplicated community-acquired pneumonia

Study quality

Number of
studies

Participant

characteristics

Consecutive children who were hospitalised with community-acquired pneumonia
in 1 hospital, Oct 2008 to Sept 2010

Inclusion;
- >1month to <l14years, diagnosis of community-acquired pneumonia made on
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Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

clinical signs and symptoms (history of fever/cough, tachypnoea,
dyspnoea/respiratory distress, breathing with grunting/wheezingsounds with
rales) and confirmed by chest radiography, no demonstrable complications

Exclusion;
- Antibiotics in the 10days before admission
- Underlying chronic disease, severe malnutrition, other concurrent infections

PCT and control groups comparable in terms of gender, mean age, race, mean
number of respiratory infections in their history, number of antibiotic course in last
6months, urban residence, number of siblings, duration of breast-feeding, exposure
to cigarette smoke, child-care attendance, history of allergy, previous
hospitalisations, previous vaccinations against pneumococcal infections and
influenza.

N=155

Procalcitonin-guided treatment;

- Initially <0.25ng/mL — no antibiotics, if increased to =0.25ng/mL given
antibiotics

- Initially 20.25ng/mL — immediate antibiotics, treated until <0.25ng/mL,
resumed antibiotics only if PCT levels subsequently increased

PCT using rapid and sensitive immunoassay (KryptornPCT, Brahms)
PCT on admission or within 6hours — results available 60minutes later
PCT every 2days until discharge

Untreated children showing no reduction in signs/symptoms after 3days could be
treated regardless of PCT level.

N=155

Control;

- Treatment guided by Italian Society of Pediatrics guidelines — antibiotic
monotherapy chosen on the basis of age if mild, combined beta-lactam and
macrolide therapy if severe

- Duration as recommended by Italian Society of Pediatrics guidelines

Follow-up 14 and 28days after admission or in the case of any new episode of
fever

Italy

Outcomes;
- Antibiotic use
- Adverse events

All clinically reassessed daily
Follow-up visits evaluated by a blinded researcher
N=5/160 (PCT group), N=4/159 (control) lost to follow-up

Results;
Antibiotic use;
- N=24 (15.5%) in PCT group never given antibiotics (N=21 mild, N=3 severe).
No respiratory problems during follow-up, considered cured at control visits
- N=131 (84.5%) in PCT group given antibiotics, N=2 (1.5%) discontinued after
2days, N=6 (4.6%) after 4days, N=49 (37.4%) after 6days, N=61 (46.6%)
after 8days, N=10 had >8days of antibiotics. For N=3 (2.3%) discontinuation
at 4days was followed by increase in PCT 20.25ng/mL — resumed antibiotics
stopped on day 10 when PCT levels had returned to <0.25ng/mL
- N=155 (100%) in control group given antibiotics for 27days, N=128 (82.6%)
for 10days, N=39 (25.2%) for 12days, N=21 (13.5%) for 14days
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Between group difference for rate and duration of antibiotic exposure, p<0.05

Adverse events;
- PCT group 25.2%, control group 3.9%, p<0.05
- Most frequent, diarrhoea

Source of Italian ministry of health
funding
Comments 90% power, 76 patients in each group necessary to detect a 15% lower antibiotic

use, considering that 100% of children with community-acquired pneumonia were
treated with antibiotics — planned to analyse in subgroups (mild, severe) so
doubled the number in each group

Not ITT analysis

Table 49: Gonzales et al (2008), point-of-care

Bibliographic Gonzales (2008) C-reactive protein testing does not decrease antibiotic use for

reference acute cough illness when compared to a clinical algorithm

Study type RCT (randomisation using a random-number generator, by data coordinating
centre staff)

Study aim, to consider the incremental effect of point-of-care CRP testing with a
clinical algorithm on antibiotic prescribing and chest x-ray ordering rates compared
to the clinical algorithm alone

Study quality

Number of
studies

Participant Emergency department, Nov 2005 to March 2006
characteristics
Inclusion;

- 218years, new cough present <21days, 21 acute respiratory infection
symptom (fever, sore throat, night sweats, body aches, nasal or chest
congestion, shortness of breath)

- Availability for a telephone follow-up interview in 2-4weeks

Exclusion;

- Symptoms or signs requiring urgent evaluation, cystic fibrosis,
immunodeficiency

- Inability to provide informed consent

No differences between CRP and control groups in sociodemographic
characteristics, comorbidities, illness features, principal diagnosis

Staff given 1.5hr educational seminar that reviewed evidence-based
recommendations for evaluation and treatment of acute cough and community-
acquired pneumonia, current evidence on CRP levels as adjuncts in the diagnosis
of pneumonia

Intervention N=69
CRP;

- Fingerstick, whole blood specimen (QuikRead CRP, Orion Corporation, Orion
Diagnostics, Finland)

- Result placed in patient’s chart before being seen by a clinician

- Management algorithm in medical chart that provided recommendations for
chest x-ray and antibiotic treatment of adults with acute cough

CRP categorised as;
- Normal, <10mg/mL
- Indeterminate, 10 to 99mg/mL
- High, >100mg/mL
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Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Source of
funding

Comments

N=62
Control;

- Management algorithm in medical chart that provided recommendations for
chest x-ray and antibiotic treatment of adults with acute cough

USA

Primary outcome;

- Antibiotic prescription, from medical record abstraction
Secondary outcomes;

- Chest x-ray ordering

- Total visit duration (difference between the time of triage and time of
emergency department discharge, not included in this ET)

N=131/139 completed their emergency department visit (N=8 left before being
evaluated by emergency physician)

Results;

Antibiotic treatment;
- CRP group (N=69), 37% (95%CI, 26% to 48%)
- Control (N=62), 31% (95%CI, 19% to 43%)
- P=0.46

Length of stay, median (IQR);
- CRP group (N=69), 283 (95%CI, 200 to 362)
- Control (N=62), 285 (95%Cl, 208 to 369)
- P=0.73
Translating Research into Practice initiative, sponsored by the Agency for

Healthcare Research and Quality and the Health Services Research and
Development Service of the Department of Veterans Affairs

Sample size calculation abed on hypothesis that CRP testing would have a
prescription rate of 30%, compared with 50% without, estimated a requirement for
103 subjects in each arm

Table 50: Manzour et al (2010), point-of-care

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Manzano (2010) Impact of procalcitonin on the management of children aged 1 to
36 months presenting with fever without source: a randomised controlled trial

RCT (computer-generated block randomisation, envelopes containing PCT+, PCT-,
attending physician drew next available numbered, sealed envelope)

Study aim, to evaluate the impact of PCT measurement on antibiotic prescription
and on hospitalisation rate

Emergency department, tertiary, urban paediatric centre (Nov 2006 to Nov 2007)

Inclusion;
- Presenting to paediatric emergency department with fever without source
- 1 to 36months with rectal temperature >38°C

- No identified source of infection after history, physical examination, blood test
and bladder catheterisation or suprapublic aspiration

Exclusion;
- Acquired or congenital immunodeficiency
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Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Source of

- Already treated with antibiotics

Prior to the study staff physicians received an oral presentation on PCT and
serious bacterial infection and an email with 2 recent articles highly relevant to
this study

Groups similar in mean age, triage level, mean temperature duration, mean
maximal temperature, median pretest VAS for serious bacterial infection
N=192
PCT;
- PCT measurement received with other requested tests, usually within 1hour
- Decision to treat with antibiotics or hospitalise left to attending physician

PCT results accompanied by interpretation;
- <0.5ng/mL, low risk of bacterial infection

- 20.5ng/mL, moderate risk
- 22ng/mL, high risk

PCT, individual semiquantitative test PCT-Q

N=192
Control;

- Other requested tests without PCT results, usually within 1hour

- Decision to treat with antibiotics or hospitalise left to attending physician

Canada
Primary outcome;

- Difference in prescription of antibiotics

Secondary outcome;

- Difference in hospitalisation rate

Results;
Antibiotic use;
PCT group Control %
difference
(95% ClI)
All children N=48/192 N=54/192 -3 (-12to
(25%) (28%) 6)
(if all those with PCT =0.5ng/mL | N=79/192 N=54/192 13 (4to
had antibiotics (41%) (28%) 22))
Children without bacterial N=14/158 N=16/154 -2 (-8t0 5)
infection or neutropenia * (9%) (10%)
*identified in the emergency department
Hospitalisation rate;
PCT group Control % change
(95% ClI)
All children N=50/192 N=48/192 1(-8to
(26%) (25%) 10)
Children without bacterial N=16/158 N=11/154 3(-3to
infection or neutropenia * (10%) (7%) 10)

*identified in the emergency department

Not reported. Received 200 PCT-Q free from Brahms
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funding
Comments

ITT analysis

As primary outcome unknown, power80%, calculated to lie between 335 and 419
patients, assuming PCT sensitivity 93%, specificity 74%, serious bacterial infection
prevalence 5%

Table 51: Schuetz et al (2013), point-of-care

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

Schuetz (2013) Procalcitonin to initiate or discontinue antibiotics in acute
respiratory infections (Cochrane)
Individual patient data mate-analysis

Study aim; to assess the safety and efficacy of using procalcitonin for starting or
stopping antibiotics over a large range of patients with varying severity of acute
respiratory tract infections and from different clinical settings

Consideration of the overall quality of the evidence according to GRADE is
moderate

14 RCTs, N=4211 participants (ITT population)

RCTs
Adults, with a clinical diagnosis of acute respiratory infection;

- lower acute respiratory infection; including community-acquired pneumonia,
hospital-acquired pneumonia, ventilator-associated pneumonia, acute
bronchitis, exacerbation of asthma or COPD

- upper respiratory infection; including common cold, rhinosinusitis, pharynagitis,
tonsillitis, otitis media

Exclusion;
- paediatric participants
- used procalcitonin to escalate antibiotic therapy

Baseline characteristics of included patients were similar in the procalcitonin and
control groups with respect to important prognostic features

Strategy to initiate or discontinue antibiotic therapy based on procalcitonin cut-off
ranges

Control arm without procalcitonin measurements, including antibiotic management
based on usual care or guidelines

Follow-up time of 30days

Primary outcomes:

- All-cause mortality

- Setting-specific treatment failure (not reported in this ET)
Secondary outcomes;

- Antibiotic use (initiation of antibiotics, duration of antibiotics, total exposure to
antibiotics (total amount of antibiotic days divided by total number of patients)

- Length of hospital stay
- Length of ICU stay (not reported in this ET)
- Number of days with restricted activities (not reported in this ET)

Multivariable hierarchial logistic regression for co-primary endpoints

Fitted corresponding linear (continuous) and logistic (binary) regression models for
secondary endpoints

Pre-specified analyses stratified by clinical setting to investigate consistency of
results across heterogeneous patient populations in terms of disease severity
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Tested for subgroup effects — added clinical setting and diagnosis in turn to the
regression model together with the corresponding interaction term with the
procalcitonin group as a fixed-effects model

Assessed the heterogeneity by estimating 1°

Results;
Included studies;
Reference Study type, | Infection Type of algorithm Primary
nos. and procalcitonin endpoint,
cut-off used (ug/L) follow-up
Briel (2008) | Primary Upper and Initiation and Days with
Switzerland | care, lower acute duration restricted
multicentre | respiratory Recommendation activities
N=458 infection against AB <0.25 1mth
(<0.1)
Recommendation
for AB >0.25 (>0.5)
Burkhardt Primary Upper and Initiation Days
(2010) care, lower acute Recommendation restricted
Germany multicentre | respiratory against AB <0.25 activities
N=550 infection Recommendation | 1mth
for AB >0.25
Christ-Cain Emergency | Lower acute Initiation Antibiotic
(2004) dept., respiratory Recommendation | use
Switzerland | single- infection with | against AB <0.25 2wks
centre X-ray (<0.1)
N=243 confirmation | Recommendation
for AB >0.25 (>0.5)
Christ-Cain Emergency | Community- Initiation and Antibiotic
(2006) dept., acquired duration use
Switzerland | medical pneumonia Recommendation | 6wks
ward, with x-ray against AB <0.25
single- confirmation | (<0.1)
centre Recommendation
N=302 for AB >0.25 (>0.5)
Stolz (2007) | Emergency | Exacerbated | Initiation and Antibiotic
Switzerland | dept., COPD duration use
medical Recommendation | 2 to 3wks
ward, against AB <0.25
single- (<0.1)
centre Recommendation
N=208 for AB >0.25 (>0.5)
Kristoffersen | Emergency | Lower acute Initiation and Antibiotic
(2009) dept., respiratory duration use
Denmark medical infection Recommendation | Hospital
ward, without X-ray | against AB <0.25 stay
multicentre | confirmation Recommendation
N=210 for AB >0.25 (>0.5)
Long (2009) | Emergency | Community- Initiation and Antibiotic
China dept., acquired duration use
outpatients, | pneumonia Recommendation 1mth
single- with x-ray against AB <0.25
centre confirmation Recommendation
N=127 for AB >0.25
Schuetz Emergency | Lower acute Initiation and Antibiotic
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(2009) dept., respiratory duration use
Switzerland | medical infection with | Recommendation | 1mth
ward, X-ray against AB <0.25
centre confirmation | (<0.1)
N=1359 Recommendation
for AB >0.25 (>0.5)
Long (2011) | Emergency | Community- Initiation and Antibiotic
China dept., acquired duration use
outpatients, | pneumonia Recommendation | 1mth
single- with x-ray against AB <0.25
centre confirmation | pacommendation
N=156 for AB >0.25
Nobre Medical Suspected Duration Antibiotic
(2008) ICU, single- | severe Recommendation use
Switzerland | centre sepsis or against AB <0.5 1mth
N=52 septic shock | (<0.25) or >80%
drop
Recommendation
for AB >0.5 (>1.0)
Schroeder Surgical Severe Duration Antibiotic
(2009) ICU, single- | sepsis Recommendation use
Germany centre following against AB <1 or Hospital
N=8 abdominal >65% drop over stay
surgery 3days
Hochreiter Surgical Suspected Duration Antibiotic
(2009) ICU, single- | bacterial Recommendation use
Germany centre infections against AB <1 or Hospital
N=43 and >1 SIRS | >65% drop over stay
criteria 3days
Stolz (2010) | Medical Clinically Duration Antibiotic-
Switzerland, | ICU, diagnosed Recommendation free days
USA multicentre | ventilator- against AB <0.5 alive
N=101 associated (<0.25) or 80% 1mth
pneumonia drop
For AB >0.5 (>1.0)
Bouadma Medical Suspected Initiation and All-cause
(2010) ICU, bacterial duration mortality
France multicentre | infections Recommendation | 2mths
N=394 during ICU against AB <0.5
stay (<0.25)
For AB >0.5 (>1.0)
Adherence to algorithms was variable; 47% to 91%
Primary endpoint — mortality;
Procalcitonin | Control | Adjusted OR P
(95%CI)* value
Overall N=2085 N=2126
Mortality, No (%) 118 (5.7%) 134 0.94 (0.71 to 0.754
(6.3%) 1.23)
Primary care N=507 N=501
Mortality, No (%) 0 1 -
(0.2%)
Emergency department | N=1291 N=1314
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Mortality, No (%) 61 (4.7%) 59 1.03 (0.7 to 1.5) | 0.895
(4.5%)

Upper acute N=282 N=267

respiratory infection

Mortality, No (%) 0 1 -
(0.4%)

Community-acquired N=999 N=1028

pneumonia

Mortality, No (%) 92 (9.2%) 111 0.89 (0.64 to 0.471
(10.8%) | 1.23)

Acute bronchitis N=249 N=282

Mortality, No (%) 0 2 -
(0.8%)

Exacerbation of COPD | N=288 N=296

Mortality, No (%) 9 (3.1%) 8 1.15 (0.43 to 0.774
(2.7%) 3.09)

*multivariate hierarchial regression with outcome of interest as the dependent
variable, procalcitonin group, age and diagnosis as independent variables, trial

as a random-effects

Secondary endpoint — antibiotic use;

Procalcitonin | Control | Adjusted P value of
OR or the
difference | regression
(95%CI)* model
Overall N=2085 N=2126
Initiation of antibiotics, 1341 (64%) 1778 0.24 (0.20 <0.001
No. (%) (84%) to 0.29)
Duration (days), median | 7 (4 to 10) 10 (7to | -2.75 (-3.12 | <0.001
(IQR) 13) to -2.39)
Total exposure (days), 4 (0 to 8) 8(5to -3.47 (-3.78 | <0.001
median (IQR) 12) to -3.17)
Primary care N=507 N=501
Initiation of antibiotics, 116 (23%) 316 0.10 (0.07 <0.001
No. (%) (63%) to 0.14)
Duration (days), median | 7 (5 to 8) 7 (6 to -0.6 (-1.17 | 0.04
(IQR) 8) to -0.03)
Total exposure (days), 0 (0to Q) 6 (0to -3.06 (-3.48 | <0.001
median (IQR) 7) to -2.65)
Emergency department | N=1291 N=1314
Initiation of antibiotics, 939 (73%) 1151 0.34 (0.28 <0.001
No. (%) (88%) to 0.43)
Duration (days), median | 7 (4 to 10) 10 (7 to | -3.7 (-4.09 | <0.001
(IQR) 12) to -3.31)
Total exposure (days), 5(0to 8) 9(5to -2.96 (-3.38 | <0.001
median (IQR) 12) to -2.54)
Upper acute N=282 N=267
respiratory infection
Initiation of antibiotics, 43 (15%) 129 0.14 (0.09 | <0.001
No. (%) (48%) to 0.22)
Duration (days), median | 7 (5 to 8) 7 (6to -1.16 (-2.08 | 0.013
(IQR) 7) to -0.24)
Total exposure (days), 0 (0to 0) 0(0to -2.64 (-3.16 | <0.001
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Source of
funding

Comments

median (IQR) 7) to-2.11)
Community-acquired N=999 N=1028

pneumonia

Initiation of antibiotics, 898 (90%) 1019 0.07 (0.03 <0.001
No. (%) (99%) to 0.14)

Duration (days), median | 7 (5 to 10) 10 (8to | -3.34 (-3.79 | <0.001
(IQR) 14) to -2.88)

Total exposure (days), 6 (4 to 10) 10 (8 to | -3.98 (-4.44 | <0.001
median (IQR) 14) to -3.52)

Acute bronchitis N=249 N=282

Initiation of antibiotics, 61 (24%) 185 0.15 (0.10 <0.001
No. (%) (66%) to 0.23)

Duration (days), median | 7 (4 to 9) 7 (5to -0.38 (-1.21 | 0.375
(IQR) 8) to 0.46)

Total exposure (days), 0 (0to 0) 5(0to -3.06 (-3.69 | <0.001
median (IQR) 7) to -2.43)
Exacerbation of COPD | N=288 N=296

Initiation of antibiotics, 137 (48%) 216 0.32 (0.23 <0.001
No. (%) (73%) to 0.46)

Duration (days), median | 6 (3to 9) 8 (6 to -1.58 (-2.33 | <0.001
(IQR) 10) to -0.82)

Total exposure (days), 0 (0 to 6) 7(0to -3.03 (-3.76 | <0.001
median (IQR) 10) to -2.3)

*multivariable hierarchial model adjusted for age and diagnosis and trial as a

random-effect

Duration — total days of antibiotic therapy in patients in whom antibiotics were

initiated

Total exposure — total days of antibiotic therapy in all randomised patients

Assumed those lost to follow-up did not experience an event — included a complete

case analysis (excluding those lost to follow-up) or an analysis assuming that

patients lost to follow-up experienced an event would change the primary outcome
results in sensitivity analysis

Barriers to decision making

Evidence table 52: Abbo L et al 2013
Abbo, L., Lo, K., Sinkowitz-Cochran, R. et al (2013) Antimicrobial Stewardship

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Programs in Florida’s Acute Care Facilities

Cross-sectional study
Poor

82 participants with a response rate of 39%

Primary roles: physician or medical director (21), pharmacist (20), pharmacy
director (14), infection control professional (16), and Other (11)

N/A
N/A
N/A

Acute care facilities in Florida, USA.

Perceived Barriers to establish or Sustain Antimicrobial Stewardship Programs*
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Source of
funding

Comments

No. (%) of respondents
Current ASP No ASP
ASP planned planned
within 12
months

Inadequate time for ASP 27 (68) 10 (63) 12 (60)
activities
Personnel shortages 27 (68) 9 (56) 14 (70)
Inadequate funding for 24 (60) 11 (69) 12 (60)
activities or personnel
Lower priority than other 20 (50) 7 (44) 6 (30)
clinical initiatives
Inadequate IT support 16 (40) 3 (19) 7 (35)
Opposition from prescribers | 16 (40) 5 (31) 6 (30)
Paucity of data on improved | 10 (25) 3 (19) 3 (15)
outcomes with ASPs
Multiple 1D groups within 8 (20) 3 (19) 3 (15)
the facility
Financial support for ASP 25 (56) 9 (53) 15 (75)
activities

Bureau of Epidemiology of the Florida Department of Health

* There were no significant differences in the responses according to whether an
ASP was present, facility type, or number of beds.

Evidence table 53: Bannan A et al 2009

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Bannan, A., Buono, E., Mclaws, ML. et al. (2009) A survey of medical staff
attitudes to antibiotic approval and stewardship programme. Internal Medicine
Journal. 39 pp 662-668

Cross-sectional study
Poor
256 respondents with and a response rate of 56%

Clinicians: Junior clinical staff (90), specialists (82 (8 blank guestionnaires)),
senior staff (74), pharmacists (18)

N/A
N/A
N/A

Concord hospital, Sydney, New South Wales, Australia.

Key findings:

e 10% (95% CI: 6-16%) believed the antimicrobial restriction policy (ARP) did not
value their intuition and experience.

® 33% (95% ClI: 26-41%) believed the ARP policy was time-consuming and
detracted from other clinical duties

e 19% (95% CI: 13-25%) felt that the ARP policy was an infringement on their
autonomy

Not reported

Sampling method and survey design not fully discused
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Evidence table 54: Broom A et al 2014

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Broom, A., Broom, J. and Kirkby, E. (2014) Cultures of resistance? A
Bourdieusian analysis of doctors' antibiotic prescribing. Social Science & Medicine
110 pp81-88

Qualitative: Semi-structured interviews
Moderate
30 participants

Doctors who prescribe antibiotics: emergency medicine (3), general medicine (4),
geriatrics (3), intensive care (2), obstetrics and gynaecology (3), oncology (2),
orthopaedics (2), paediatrics (1), renal medicine (2), sexual health (1), surgery (2),
urology (1) and infectious diseases (4).

N/A
N/A
N/A

Queensland, Australia.
The following key themes were identified:
¢ Everyday sensitivity toward resistance
o Relative to other day-to day clinical considerations, antibiotic resistance was of
limited concern at the bedside.
¢ Risk, fear and uncertainty

o Overtreatment — utilising broad spectrum, prescribing prophylactic antibiotics,
or beginning antibiotics, or beginning antibiotics without a clear rationale was
viewed as more favourable than the potential for adverse immediate patient
outcomes.

o Social risks including peer-based and hierarchical reputational consequences
associated with “not doing enough”.

“l would probably tend to over treat rather than under treat.”

“Safety for us is not making a mistake...where a patient has a bad
outcome...miss-prescribing [antibiotics] is more of a [broader] issue.”

e Benevolence and the emotional prerogative

o Emotional and relational pressures to “do everything possible” for a
patient/family.

“...giving antibiotics sometimes is to keep the family happy...”
o Hierarchies and the localisation of antibiotic prescribing
o Doctors’ prescribing practices appeared to be governed by micro-social peer
networks and hierarchies.

Not reported

Evidence table 55: Charani E et al 2013

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention

Charani, E., Castro-Sanchez, N., Sevdalis, N, et al. (2013) Understanding the
Determinants of Antimicrobial Prescribing Within Hospitals: The Role of
"Prescribing Etiquette”. Clinical Infectious Diseases. 57, pp 188-196

Qualitative: Semi-structured interviews
Moderate
39 participants

Healthcare professionals from 4 hospitals of the Imperial College Healthcare NHS
Trust: doctors (10), pharmacists (10), and nurses and midwives (19)

N/A
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Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

N/A
N/A

London, England.
The analysis identified 3 key themes:
e Decision-making autonomy

o Senior doctors rely on their own professional judgement and the need to freely
choose what they judge to be the most appropriate when prescribing
antimicrobials.

“...all the pharmacists know that doctor’s just going to do what he wants so
that’s quite difficult...”

o There is a clear shared view of “non-interference” when it comes to doctors
judging or intervening in the antimicrobial prescribing behaviour of their
colleagues
“I think doctor to doctor, it’s very difficult for clinician to clinician, especially
different specialities to go and criticize one another”

¢ Limitations of evidence-based policies
o Doctors rely on their own clinical knowledge and experience to guide their
antimicrobial prescribing practice and frequently consider their patients to be
“outside” the boundaries of local evidence-based treatment policies for
infection.
“I'm a clinician and have some degree of independent practice; protocols are
quite constrictive and restrictive for individual patient use.”

o A culture of hierarchy
o The practice of prescribing is primarily performed by junior doctors at the
coalface, but it is the seniors who decide what needs to be prescribed.
“Consultants. Those are the people who we listen to. It’s partly because we
know the hierarchy, from the doctor’s side of things”

National Institute for Health Research and the United Kingdom Clinical Research
Council.

Evidence table 56: Cortoos P et al 2008

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Cortoos, P., De Witte, K., Peetermans,WE., et.al, (2008) Opposing expectations
and suboptimal use of a local antibiotic hospital guideline: a qualitative study.
Journal of Antimicrobial Chemotherapy. 62, pp 189-195

Qualitative: Focus groups
Poorly reported
22 participants took part in 5 focus groups

Physicians from a 1,900 bed tertiary care teaching hospital: Internal medicine
residents (7), Surgery residents (6), Internal medicine staff (6), and Surgery Staff

3)

N/A
N/A
N/A

Leuven, Belgium.
2 relevant key themes were:
¢ Social influence

o Internal medicine and surgical residents emphasised the importance of
supervisors as role models; because supervisors practice strongly determined
the subsequent prescribing behaviour of residents.
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Source of
funding

Comments

¢ Organisational constraints

o The pressure of work was mentioned by residents as a cause of not being
able to consult guidelines.

Faculty of Pharmaceutical Sciences, Katholieke Universiteti Leuven, Belgium.

Evidence table 57: De Souza V et al 2006

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

De Souza, V., Mac Farlane, A., Murphy, A. W., et al. (2006) A qualitative study of
factors influencing antimicrobial prescbring by non-consultant hospital doctors.
Journal of Antimicrobial Chemotherapy. 58 pp 840-843

Qualitative: Semi-structured Interviews
Poorly reported
22 participants

Non-consultant hospital doctors from a 500 bed university teaching hospital:
Interns, senior house officers, registrars, and specialist registrars.

N/A
N/A
N/A

Galway, Ireland.
From the analysis 4 key findings are relevant:

e Instructions from seniors
o The most significant influence on prescribing practices was the opinion of
more senior colleagues in the team.
“...In practice senior colleagues are getting it from more seniors and in so the
practice is going into the different generations”
o Team preferences and prescribing practices

o Individual teams had patterns of prescribing and standard ways of doing
things with which new team members had to become familiar.

“There were quite a lot of differences in what was acceptable and what wasn't
acceptable (in different teams?)”
¢ Developing individual experience and prescribing practices
o Decisions made at the stage of registrar or senior registrar tended to
emphasise the doctors’ individual assessment of the patient and application of
their individual tacit knowledge base.
“Whereas at the start you just did what you were told without question
because you had so little experience, but now...you can question it a bit
more...”
¢ On education and training
o Participants felt that undergraduate left interns insufficiently trained to make
autonomous antimicrobial prescribing decisions.
“What you learned in lectures was not real;, because lectures is more theory-
how the antibiotic works, the mechanism really. The lectures is not practice”

Not reported

Evidence table 58: Doron S et al 2013

Bibliographic
reference

Study type

Doron, S., Nadkarni, L., Price, LL., et al (2013) A Nationwide Survey of
Antimicrobial Stewardship Practices. Clinical Therapeutics 35 (6) pp 758-765

Cross-sectional study
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Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Poor
406 participants with a response rate of 7%

Hospital pharmacists who are members of the Yankee Alliance or the Premier
Health Care Alliance, and hospital pharmacy directors (purchased list of contacts).
Pharmacy director (201), clinical pharmacist/other (135) and ID
pharmacist/physician.

N/A

N/A

N/A

USA
Barriers to implementation of an antimicrobial stewardship programme (ASP):

¢ Of those respondents working in hospitals that they claimed did not have an
ASP, common barriers to implementation were:

o 69.4% staffing constraints

o 32.8% insufficient staff buy-in

o 22.2% not high on the list of priorities

o 42.8% too many other things on the table

¢ Respondents from nonteaching and smaller hospitals were more likely to report
that an organised programme had not been proposed (P =0.02 and P = 0.01,
respectively)

Merck Sharp & Dohme Corp: Investigator-Initiated Studies Program.

The principal objective of the survey was to identify factors associated with the
presence of a programme.

Evidence table 59: Hart A et al 2006

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Hart, A.M., Pepper, G.A. and Gonzales, R. (2006) Balancing acts: Deciding for or
against antibiotics in acute respiratory infections. Journal of Family Practice. 55(4),
pp320-325

Qualitative: Semi-structured interviews
Very poorly reported
21 Participants

Primary care clinicians: Nurse practitioners (4) and 17 doctors.

N/A
N/A
N/A

A small Western community in the USA.
Two main concepts were identified by the analysis:
¢ Individual best practice

o Ultimately, each clinician made a decision based on what he or she believed
was best for the patient.

o 57% (21) of participants cited research based findings as their main source of
evidence for their clinical practice. However, some of these clinicians were
unfamiliar with the research based evidence they claimed to use.

e Perceived patient/parent satisfaction

o Each clinician had ideas about what constituted best practice; however, each
was also concerned about maintaining good patient relationships and often
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Source of
funding

Comments

saw these 2 concepts at odds.
National Institutes of Health, National Institute for Nursing Research grant

The researcher was a clinician in the same community and this may have
impacted the results. Differences were also seen between salaried and fee-for-
service clinicians.

Evidence table 60: Heritage J et al 2010

Bibliographic
reference

Study type
Study quality

Number of
respondents

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Heritage, J., Elliott, M. N., Stivers, T, et al. (2010) Reducing inappropriate
antibiotics prescribing: The role of online commentary on physical examination
findings. Patient Education and Counseling 81 pp 119-125

A nested cross-sectional study
Poor

522 paediatrician encounters clustered within 38 paediatricians (participation rate
64%)

Paediatricians in 27 community paediatric practices in Los Angeles County.

N/A
N/A
N/A

Los Angeles, USA.

Variable Change in probability | 95% CI
of parent questioning
Rx plan (%)
Any problem online | 13" 0% - 26%
commentary
Predictor variable Change in probability | 95% CI
of MD inappropriately
prescribing.
9BASE RATE =
16%) (%)
Any problem online 27* 2% - 52%
commentary”®
Physician perceives 26** 13% - 48%
parents as expecting
antibiotics

Robert Wood Johnson Foundation and the Agency for Healthcare Research and
Quality.

"P < .05 for increase or decrease in probability of the outcome

*** P< 001 for increase or decrease in probability of the outcome

* For viral cases

A relative to only no problem online commentary

Evidence table 61: Hersh A et al 2009

Bibliographic
reference

Study type
Study quality

Hersh, A. L., Beekmann, Susan E, et al (2009). Antimicrobial stewardship
programs in pediatrics. Infection control and hospital epidemiology : the official
journal of the Society of Hospital Epidemiologists of America 30 (12) PAGES
1211-1217

Cross sectional study
Poor
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Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

246 surveyed, 147 responded (60%)

paediatric infectious disease consultants

N/A
N/A

N/A

North America

The authors concluded the prevalence of ASPs is limited in paediatrics (51%
reported having or planning ASP). Many programs were not monitoring important
end points associated with ASPs, including cost and number of antibiotic-days.

The major barriers to implementation of an ASP were

e lack of resources, including funding, time, and personnel (noted by more than
50% of respondents).

o Regardless of the presence of an ASP, respondents perceived antibiotic
resistance as a more significant problem nationally than at their local hospital.

The authors concluded the prevalence of ASPs in paediatrics is limited, and

opportunities exist to improve current programs.

Centers for Disease Control and Prevention (grant U50 CI000358); National

Institute of Child Health and Development (grant T32HD044331 to A.L.H.).

Details of the survey Research question, study design, format, piloting and
instructions are not clearly reported.

Evidence table 62: Johannsson B et al 2011

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Johannsson, B., Beekmann, SE.et al (2011).Improving antimicrobial stewardship
the evolution of programmatic strategies and barriers. Epidemiologists of America
32 (4) PAGES 367-374

Cross sectional study
Poor

1,044 invited to participate, 522 (50%) responded

Infectious diseases physician members of the Infectious Diseases Society of
America Emerging Infections Network (IDSA EIN)

N/A
N/A

N/A

America

Seventy-three percent of respondents reported that their institutions had or were
planning an ASP. The authors noted a shift from formulary restriction alone to use
of a set of tailored strategies designed to provide information and feedback to
prescribers, particularly in community hospitals.

Major barriers to implementing a program (ranked in order) where:
¢ Lack of funding and lack of personnel

o Other higher-priority clinical initiatives

o Administration not aware of value of ASP

e Opposition from prescribers

e Lack of information technology support and/or inability to get data
o Other speciality’s antagonized by ASP

o Multiple infectious disease groups within the facility
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Source of
funding

Comments

The authors concluded that the lack of funding remains a key barrier for ASPs,
and administrators need additional cost savings data in order to support ASPs.

Centres for disease control and prevention and Robert Wood Johnson Foundation
and the Agency for Healthcare Research and Quality

Details of the survey Research question, study design, format, piloting and
instructions are not clearly reported.

Evidence table 63: Kumar S et al 2003

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Kumar, S., Little, P., Britten N (2003).Why do general practitioners prescribe
antibiotics for sore throat? Grounded theory interview study. BMJ 326 PAGES 1-6

Qualitative: Semi-structured interviews
Poor
40 general practitioners

General practitioners

N/A
N/A
N/A

England

Key themes identified included:

Decision making:

The presence of adverse social factors lowered general practitioners’ threshold for
prescribing antibiotics for sore throat.

¢ Clinical experience, length of service and research evidence:

o Doctors prescribing responded to external pressures (policy and research)
acting over the long term and to daily pressures of clinical general practice
(running late as a duty doctor).

“...it’s too much to go through the detailed process of saying sore throats
are caused by viruses and they will get better anyhow...”

o GPs identified specific clinical contexts and groups of patients where the
decision to prescribe was guided by context and experience and not patient’s
symptoms, policy or evidence.

“.you know some people will not be satisfied unless they get their
antibiotic and | know who these people are...”
o Antimicrobial resistance:

o GPs were sceptical that prescribing penicillin for sore throat contributed
greatly to antimicrobial resistance.

“l don’t think GPs contribute in any significant way, not really, and | think
we are being targeted unfairly”
e Maintaining doctor-patient relationships:

o Prescribing antibiotics for sore throat was acknowledged as relevant but not

the most important factor in maintaining the doctor-patient relationship.

National primary care development award from the Department of Health

It is not clear if the participants were GPs in England or from the wider UK.

The principal researcher introduced him-self as a clinical general practice
researcher and this may have influenced some responses.
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Evidence table 64: Schouten J et al 2007

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Schouten, J.A., Hulscher, Marlies E.J. L, et al. (2007). Barriers to optimal antibiotic
use for community-acquired pneumonia at hospitals: a qualitative study. Quality &
safety in health care, 16 (2) PAGES 143-149

Qualitative: Semi-structured interviews
Moderate

Invitational letters were sent to 12 residents, 6 specialists, 3 microbiologists and 3
clinical pharmacists

Eighteen care providers (9 residents, 6 consultants, 2 microbiologists and 1
clinical pharmacist).

N/A
N/A

N/A

Secondary care hospitals, Netherlands
Relevant barrier identified:

e The authors found non-adherence to guidelines for empirical antibiotic therapy
was mainly attributable to physician’s negative attitude towards the guideline.

Intervention

¢ Interventions aimed at improving physician’s attitude to guideline rather than
improving physician’s knowledge is suggested by the authors.

e The authors suggest involving local specialists to develop local guidelines based
on evidence.

Not reported

Limited to antibiotic treatment for community-acquired pneumonia

Evidence table 65: Simpson S et al 2007

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Simpson, S. A., Wood, Fiona et al (2007). General practitioners' perceptions of
antimicrobial resistance: a qualitative study. The Journal of antimicrobial
chemotherapy, 59 (2) PAGES 292-296

Qualitative: Semi-structured interviews
Poor

32 GP practices were approached

40 GP's across 23 practices

N/A
N/A

N/A

Wales
The authors found most GPs were concerned about the broad issue of
antimicrobial resistance and agreed that it was a growing problem.

e Many said they infrequently encountered its consequences in their everyday
practice and some questioned the evidence linking their prescribing decisions to
resistance and poorer outcomes for their patients.

¢ They felt conflicted by their apparent inability to influence the problem in the face
of many other competing demands.

Interventions

National Institute for Health and Care Excellence 2015

178



Appendices

Clinical evidence tables and GRADE profiles

Source of
funding

Comments

e More information from their microbiological colleagues about resistance patterns
locally

¢ Undergraduate and graduate education about antimicrobial prescribing and
resistance should be enhanced.

¢ A heightened awareness of antimicrobial resistance locally may cause them to
prescribe more second line agents.

Department of general practice, Cardiff university

Evidence table 66: Teo C et al 2013

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

Teo, C.K., Baysari, M. T.et al (2013).Understanding compliance to an antibiotic
prescribing policy: Perspectives of policymakers and prescribers. Journal of
Pharmacy Practice and Research 43 (1) PAGES 32-36

Qualitative: Semi-structured interviews
Moderate

20

5 antimicrobial stewardship committee members (policymakers) and 15
prescribers

N/A
N/A

N/A

Sydney hospital, Australia
This study identified several barriers to compliance with the antibiotic prescribing
policy, such as poor knowledge of policy specifics and medical hierarchies.

o Prescribers considered inapplicability of the antibiotic prescribing policy as an
important barrier (professional judgement and medical hierarchy).

¢ Antimicrobial stewardship committee members identified lack of knowledge as
the main barrier to compliance with the antibiotic prescribing policy.

¢ Antimicrobial stewardship committee members attributed non-compliance to the
policy to prescriber autonomy and personal experience.

o Organisational hierarchies were frequently reported as a barrier by both
participant groups.

The study concludes: Involving prescribers in policy development, giving them
feedback about their prescribing, and improving existing collaboration and
decision support platforms may further improve judicious antibiotic use.

NH & MRC program grant

A study from one Australian hospital. Involved both prescribers and policymakers

Evidence table 67: Wigton R et al 2008

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Wigton, R. S., Darr, Carol A.et al (2008). How do community practitioners decide
whether to prescribe antibiotics for acute respiratory tract infections? Journal of
general internal medicine 23 (10) PAGES 1615-1620

Cross-sectional study: Paper case vignette study using a fractional factorial design
Poor

One hundred one community practitioners and eight faculty members

There were 58 physicians, 18 physician assistants, and 23 nurse practitioners.
Twenty-three practiced in an internal medicine practice, 40 in family practice, 30 in
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Intervention
Comparison

Length of
follow up

Location
Results

Source of
funding

Comments

paediatrics, and 7 in “other.”
Additionally eight general internist faculty members at the University of Nebraska
College of Medicine and at the University of California San Francisco

N/A
N/A

N/A

Colorado, USA

The study asked community practitioners to estimate how likely they would be to
prescribe antibiotics in each of 20 cases of Acute Respiratory Tract Infection. The
study then compared practitioners’ weights with those of a panel of eight faculty
physicians who evaluated the cases following the Centers for Disease Control and
Prevention (CDC) guideline rather than their own judgments.

¢ Practitioners prescribed antibiotics in 44.5% of cases, over twice the percentage
treated by the panel using the CDC guidelines (20%).

¢ In deciding to prescribe antibiotic treatment, practitioners gave little or no weight
to patient factors such as whether the patients wanted antibiotics.

¢ Practitioners were most strongly influenced by duration of iliness. The effect of
duration was strongest when accompanied by fever or productive cough; the
authors suggest that these situations would be important areas for practitioner
education and further clinical studies.

Agency for Health Care Research and Quality. Minimizing Antibiotic Resistance in
Colorado (MARC) Project

Descriptions of clinical findings and patient factors may have lacked the force they
would have in patient encounters as the decisions were made in response to
paper case vignettes limited to nine features and not actual patients.

Evidence table 68: Wood F et al 2007

Bibliographic
reference

Study type
Study quality

Number of
participants

Participant
characteristics

Intervention
Comparison

Length of
follow up

Location
Results

Wood, F, Simpson, Sharon et al (2007). Socially responsible antibiotic choices in
primary care: a qualitative study of GPs' decisions to prescribe broad-spectrum
and fluroquinolone antibiotics.Family practice 24 (5) PAGES 427-434
Qualitative: Semi-structured interviews

Poor
40 GPs

26 GPs from practices known to be high prescribers of fluroquinolone antibiotics
and 14 from average fluroquinolone prescribing practices

N/A

N/A

N/A

Wales

The study looked at GP surgeries with differing levels of prescribing broad-

spectrum antibiotics (fluroquinolone).

¢ GPs from high fluroquinolone prescribing practices were more likely to prioritize
patients' immediate needs,

e GPs from average prescribing practices were more likely to consider longer term
issues.

e GPs from both high and average fluroquinolone prescribing practices justified
their antibiotic choices on the basis of a desire to do their best for their patients
and society.

Choosing to prescribe powerful, broad-spectrum antibiotics such as

fluroquinolones, as well as choosing to keep these agents in reserve, was justified

on the basis of social responsibility. Strategies to change fluroquinolone and
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Source of
funding

Comments

broad-spectrum antibiotic prescribing will need to take into account clinicians'
perceptions of social responsibility

Department of general practice, Cardiff university

Timely adoption and diffusion of a new antimicrobial

Evidence table 69: McNulty et al. (2011)

Bibliographic
reference

Study type

Study quality

Number of
studies

Participant
characteristics

Intervention

Comparison

Length of
follow up

Location

Outcomes
measures and
effect size

McNulty, CAM; Lasseter, GM; Charlett, AM. et al. (2011) Does laboratory
antibiotic susceptibility reporting influence primary care prescribing in urinary tract
infection and other infections? J Antimicrob Chemother 2011; 66: 1396—1404

Prospective interrupted time series design

To determine whether a change in urine antibiotic susceptibility reporting from co-
amoxiclav to cefalexin to community clinicians served by Southmead General
Hospital led to a change in antibiotic prescribing.

Low

The study included general practices served by the Southmead Microbiology
Laboratory (Southmead), North Bristol Trust, Bristol, England. Practices were
excluded from the study if they were involved in research regarding UTI
prescribing during the data collection period.

Not stated

One of the routinely reported antibiotic susceptibilities for primary care

UTI reports was changed: susceptibility to cefalexin was reported in place of
susceptibility to co-amoxiclav. Routine reporting of amoxicillin, nitrofurantoin and
trimethoprim remained unchanged. An audit determined that Cefalexin was not
reported in the pre-intervention period, but was included on all reports during the
intervention. Co-amoxiclav was reported on 69% of reports pre-intervention and
on 2% of reports during the intervention period.

Was pre-intervention period (commencement of data collection [MIQUEST data]
June 2005, start of intervention period July 2006).

Start of intervention period July 2006 until end of data collection (February 2008).

General practices served by the Southmead Microbiology
Laboratory (Southmead, UK)
Resistance rates of primary care E. coli urine isolates to trimethoprim and

amoxicillin did not change during the study period (trimethoprim 28.2% before and
29.8% during; amoxicillin 43.2% before and 43.4% after).

Intervention period compared Estimated OR* P value
to control period. [95% Confidence Interval]

Survey results for:

Cefalexin 9.88 [3.00 — 32.51] <0.001
Co-amoxiclav 0.30[0.16 — 0.57] <0.001
MIQUEST query for:

Cefalexin 1.5[1.18 — 1.95] =0.001
Co-amoxiclav 0.75[0.58 — 0.97] =0.03
MIQUEST query for second

prescriptions®**°

Cefalexin 2.18 [1.44 — 3.30] <0.001
Co-amoxiclav 2.44[2.01-2.97] <0.001
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Source of
funding

Comments

MIQUEST query for :

Ciprofloxacin® ' 0.66 [0.485 — 0.897] =0.008
PACT data for:

Cefalexin 1.20[1.12 — 1.30] <0.001
Co-amoxiclav 0.92 [0.89 — 0.96] <0.001
All oral Cephalosporin’s 1.04 [1.00 — 1.09] =0.05
Nitrofurantoin 1.12[1.06 — 1.19] <0.001

MIQUEST query - After the intervention was removed, cefalexin prescriptions
returned to pre-intervention levels, regardless of whether it was for initial or
‘second’ prescriptions [OR 1.186 (P=0.2) and 1.042 (P=0.8), respectively].

PACT data — After the intervention was removed, nitrofurantoin prescribing was
still raised OR 1.20; 95% CI 1.11-1.30, P<0.001.

This study was supported by a grant from the British Society for Antimicrobial
Chemotherapy

! Odds ratio is the ratio of two odds (odds in the intervention group versus the
odds in the control group) these were estimated through multivariable cox
regression.

% A second antibiotic prescription within 4 weeks
3 Changes were found not to be related to seasonal factors.

* There was a significant interaction between the intervention and second
prescription for cefalexin but no such interaction for co-amoxiclav.

® There was no significant increase in initial antibiotic prescriptions
(OR 1.22; 95% CI 0.892-1.672, P=0.2).

® After, but not during the intervention, prescribing of cefradine decreased (OR
0.73; 95% CI 0.60-0.89, P=0.002), and

! prescribing of nitrofurantoin increased (OR 1.20; 95% CI
1.02-1.41, P=0.03).
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GRADE profiles and forest plots

Reducing antimicrobial resistance.
Prophylaxis studies

GRADE profile 1: Continuous versus intermittent antimicrobials for candida
Author(s): Goldman 2005; Revankar 1998

Date: 2014-08-20

Question: Continuous versus intermittent (episodes) fluconazole for candida

Settings: Community

Quality assessment No of patients Effect
Quality Importance
- 9f Design Ris_k ol Inconsistency  Indirectness Imprecision cher_ Continuou_s Control el Absolute
studies bias considerations  prophylaxis (95% ClI)
Emergence of resistance (follow-up 3 - 24 months; assessed with: Proportion of people in whom the final isolate was resistant)
2! randomised very no serious no serious serious® none 52/126 84/246 RR 1.22 (0.93 75 more per 1000 (from  &000 CRITICAL
trials serious®  inconsistency indirectness (41.3%) (34.1%) to 1.59) 24 fewer to 201 more) VERY LOW
0% -
Fungal infection (follow-up 3 - 24 months; assessed with: Number of individuals with candida infections)
2 randomised very no serious no serious serious® none 15/126 39/246 RR 0.66 (0.15 54 fewer per 1000 @000 CRITICAL
trials serious®  inconsistency indirectness (11.9%) (15.9%) to 2.85) (from 135 fewer to 293 VERY LOW
more)
0% -
Mortality related to fungal infection (follow-up median 24 years; assessed with: Number of deaths in each group)
1* randomised serious® no serious no serious no serious none 3/413 1/416 RR 3.02 (0.32 5 more per 1000 (from  @®®0 CRITICAL
trials inconsistency indirectness imprecision (0.73%) (0.24%) to 28.93) 2 fewer to 67 more) MODERATE
0% -
CD4*T cell count at last study measurement (follow-up median 24 years; assessed with: Median cells/mm?®)
1 randomised serious® no serious no serious no serious none 108/329 151/333 RR 0.72 (0.6 127 fewer per 1000 DPPO CRITICAL
trials inconsistency indirectness imprecision (32.8%) (45.3%) to0 0.88) (from 54 fewer to 181 MODERATE
fewer)
0% -
Laboratory anomalies (follow-up median 24 years; assessed with: Number of individuals with a platelet count <50,000 platelets/mm?®)
1* randomised serious® no serious no serious no serious none 8/327 1/334 RR 8.17 (1.03 21 more per 1000 (from  @®®®0 CRITICAL
trials inconsistency indirectness imprecision (2.4%) (0.3%) to 64.97) 0 more to 192 more) MODERATE
0% -

! Goldman 2005; Revankar 1998
% High risk of performance and attrition bias, unknown /unclear risk of selection and detection bias in Goldman study; Unknown/unclear risk of performance, attrition, selection and detection bias in
Revankar study.
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® Low n even in pooled analysis
* High risk of performance and attrition bias, unknown /unclear risk of selection and detection bias
® High risk of performance and attrition bias, unknown/unclear risk of selection and detection bias in Goldman study

GRADE profile 2. Short-course versus longer course antimicrobial prophylaxis in surgery
Author(s): Chardin (2009); Hasselgren (1984); Hemsell (1984); Hemsell (1985); Ishibashi (2009)

Date: 2014-08-15

Question: Short-course prophylaxis vs longer-course prophylaxis for surgery

Settings: Hospital

Quality assessment No of patients Effect
e pf Design Ri;k gl Inconsistency Indirectness Imprecision cher‘ Short-course HeE=aell e RELITE Absolute

studies bias considerations prophylaxis  prophylaxis (95% ClI)
Emergence of resistance (assessed with: Number of individuals with resistance after prophylaxis (placebo versus antibiotics))
1* randomised serious®  no serious no serious serious® none 1/66 0/121 RR 5.46 (0.23 -

trials inconsistency  indirectness (1.5%)* (0%) to 132.24)

0% -

Emergence of resistance (follow-up 30 days; measured with: Percentage of streptococci resistant to amoxicillin)
1° randomised serious®  no serious no serious serious’ none 42 39 Percentage of 3 day course with

trials inconsistency  indirectness resistance at day 30, 7.7% [95% CI 3.4

to 15.3] and 7% [95% ClI 1.1 to 8.3] for
7 day course

Emergence of resistance (assessed with: Pairs of resistant isolates before and after prophylaxis)

18 randomised serious’  no serious no serious serious™  none 4/109 9/75 RR0.31 (0.1 83 fewer per 1000
trials inconsistency  indirectness (3.7%) (12%) to 0.96) (from 5 fewer to 108
fewer)
0% -
Emergence of resistance (follow-up 3 - 6 weeks; measured with: Comparison of entry and exit study culture MIC for same bacterial species)
1 randomised serious”  no serious no serious serious™  none 58 54 MIC concentrations at entry and exit
trials inconsistency  indirectness compared, no inter-group differences
found.
Emergence of resistance (follow-up mean 1 months; assessed with: Number of participants in whom resistant organisms noted)
1 randomised no serious no serious no serious serious™ none 3/136 4/139 RR 0.77 (0.17 7 fewer per 1000 (from
trials risk of bias inconsistency indirectness (2.2%) (2.9%) to 3.36) 24 fewer to 68 more) MODERATE
0% -
Clinical outcomes (assessed with: Number of individuals with wound infections (placebo versus treated))
1t randomised serious®  no serious no serious serious® none 11/66 5/121 RR 4.03 (1.46 125 more per 1000
trials inconsistency  indirectness (16.7%)* (4.1%) to 111.11)  (from 19 more to 1000
more)
0% -
Clinical outcomes (assessed with: Number of individuals with wound infections (short course versus longer course)™)
1* randomised serious®  no serious no serious serious® none 2/52 3/69 RR 0.88 (0.15 5 fewer per 1000 (from

trials inconsistency  indirectness (3.8%)* (4.3%) to 5.1)
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0% -
Clinical outcome (follow-up 30 days; measured with: Pain intensity score; Better indicated by lower values)
1° randomised serious®  no serious no serious serious’ none 42 39 Pain intensity score (100mm VAS) 3
trials inconsistency  indirectness days 3.5 [3 to 6] and 7 days 4.0 [2 to 6]
Clinical outcome (follow-up 30 days; measured with: Analgesia (total paracetamol) taken mg; Better indicated by lower values)
1° randomised serious®  no serious no serious serious’ none 42 39 3 days course 5000mg [1600 to 9000]
trials inconsistency  indirectness vs. 7 days course 4000mg [1000 to
6000]
Clinical outcome (assessed with: Febrile morbidity (n in the 1 and 2 dose groups))
18 randomised serious®  no serious no serious serious®  none 10/50 6/50 RR 1.67 (0.66 80 more per 1000 (from
trials inconsistency  indirectness (20%) (12%)" to 4.24) 41 fewer to 389 more)
0% -
Clinical outcome (assessed with: Major infection (n in the 1 and 3 dose groups))
18 randomised serious’  no serious no serious serious  none 2/50 6/50 RR 0.33 (0.07 80 fewer per 1000
trials inconsistency  indirectness (4%) (12%)" to 1.57) (from 112 fewer to 68
more)
0% -
Hospital and healthcare utilisation (measured with: Hospital stay (days) for those with febrile morbidity ; Better indicated by lower values)
18 randomised serious’  no serious no serious serious™ none 1 dose group n=20 1 dose group LoS 5.8+1.7
trials inconsistency  indirectness 2 dose group n=12 2 dose group LoS 7.1+4.2
3 dose group n=12 3 dose group LoS 5.3+0.8
Hospital and healthcare utilisation (measured with: Hospital stay (days) for those with major infection; Better indicated by lower values)
18 randomised serious’  no serious no serious serious™ none 1 dose group n=4 1 dose group LoS 8.0+1.4
trials inconsistency  indirectness 2 dose group n=12 2 dose group LoS 11.7+4.4
3 dose group n=4 3 dose group LoS 8.5+3.5
Clinical outcome (follow-up 3 - 6 weeks; assessed with: Febrile morbidity )
1 randomised serious’ no serious no serious serious™  none 10/58 11/54 RR 0.93 (0.44 14 fewer per 1000
trials inconsistency  indirectness (17.2%) (20.4%) to 1.97) (from 114 fewer to 198
more)
0% -
Clinical outcome (follow-up 3 - 6 weeks; assessed with: Pelvic cellulitis)
1 randomised serious”  no serious no serious serious™  none 1/58 2/54 RR 0.47 (0.04 20 fewer per 1000
trials inconsistency  indirectness (1.7%) (3.7%) to 4.99) (from 36 fewer to 148
more)
0% -
Unintended consequences (follow-up 3 - 6 weeks; assessed with: Adverse drug reaction)
1 randomised serious’®  no serious no serious serious™  none 0/58 1/54 RR 0.31 (0.01 13 fewer per 1000
trials inconsistency  indirectness (0%) (1.9%) to 7.47) (from 18 fewer to 120
more)
0% -
Hospital and healthcare utilisation (follow-up 3 - 6 weeks; measured with: Mean hospital stay; Better indicated by lower values)
1 randomised serious’  no serious no serious serious™  none 58 54 1 dose group LoS 4.6
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trials inconsistency  indirectness 2 dose group LoS 4.9 LOW

Clinical outcome (follow-up mean 1 months; assessed with: Surgical site infection™®)

1 randomised no serious no serious no serious serious™  none 7/136 9/139 RR0.79 (0.30 14 fewer per 1000 ®@®®0  CRITICAL
trials risk of bias inconsistency indirectness (5.1%) (6.5%) to 2.07) (from 45 fewer to 69 MODERATE
more)
0% -

! Hasselgren 1984

2 Unknown/unclear risk of selection, attrition bias and detection bias

% Low n (=211)

* Intervention in this case was placebo versus control (short and long course of antibiotics)

® Chardin 2009

® High risk of attrition bias, unclear risk of detection bias

" Low n (=81)

® Hemsell 1985

® Unknown/unclear risk of selection, performance, attrition and detection bias

%) ow n (=150)

! Hemsell 1984

12 Unknown / unclear risk of attrition and detection bias

3 L ow n (=116)

* Ishibashi 2009

| ow n (=283)

'8 No difference between the treated groups for additional antibiotics, debridement, dehiscence or graft infection, excision or revision.
7 Incidence of febrile morbidity was equal in the 2 and 3 dose groups, and the incidence of major infection was the same in the 1 and 3 dose groups
'8 No significant difference between groups for anastomotic dehiscence

GRADE profile 3: Short-course versus longer course antimicrobial prophylaxis of UTI
Author(s): Moltzhan (2012); Mountokalakis (1985)

Date: 2014-08-20

Question: Short-course prophylaxis vs longer course prophylaxis for urinary tract infection

Settings: Hospital

Quality assessment No of patients Effect
Quality Importance
No of . Risk of . . . Other Short-course  Longer course Relative
studies Design bias Inconsistency Indirectness Imprecision considerations prophylaxis prophylaxis (95% Cl) Absolute
Emergence of resistance (follow-up 1 - 4 weeks"; assessed with: Number of patients who developed resistant infection)
1° randomised serious® serious® no serious serious® none 1/44 1/51 RR 1.16 3 more per 1000 (from @000 CRITICAL
trials indirectness (2.3%) (2%) (0.07 to 18 fewer to 333 more) VERY
17.99) LOW
0% -
Emergence of resistance (follow-up mean 7 days; assessed with: Number of resistant isolates)
1° randomised serious’ serious® no serious serious® none 1/4*° 12/21 RR 0.44 320 fewer per 1000 @000 CRITICAL
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trials indirectness (57.1%) (0.89 to 2.49) (from 526 fewer to 851

0%
Clinical outcomes (follow-up 1 - 4 weeks"; assessed with: Number of stent related symptoms)

1? randomised serious® serious’ no serious serious® none 43/44 49/51 RR 1.02 19 more per 1000 (from
trials indirectness (97.7%) (96.1%) (0.95to0 1.09) 48 fewer to 86 more)
0% -
Clinical outcomes (follow-up 1 - 4 weeks®; assessed with: Number of urinary tract infections developed)
12 randomised serious® serious® no serious serious® none 4/44 5/51 RR0.93 7 fewer per 1000 (from
trials indirectness (9.1%) (9.8%) (0.27 to 3.24) 72 fewer to 220 more)
0% -
Clinical outcomes (follow-up mean 7 days; assessed with: Significant bacteriuria (>10° bacteria per ml of urine))
1° randomised serious’ serious® no serious serious’ none 3/24 12/28 RR 0.29 304 fewer per 1000
trials indirectness (12.5%) (42.9%) (0.09 to 0.91) (from 39 fewer to 390
fewer)
0% -
Unintended consequences (follow-up 1 - 4 weeks'; assessed with: Drug side-effects in each group)
12 randomised serious® serious’ no serious serious® none 21/44 22/51 RR 1.11 47 more per 1000 (from
trials indirectness (47.7%) (43.1%) (0.71 to 1.72) 125 fewer to 311 more)
0% -
! and/or at stent removal
2 Moltzhan 2012
% Unclear/unknown risk of selection, performance, attrition and detection bias
* Conflicts with Mountokalakis 1985
® Low n (=95)
® Mountokalakis 1985
” Unknown/unclear risk of selection, performance and detection bias
& Findings conflict with Moltzhan 2012
° Low n (=78)
19 |ntervention (short course) also a placebo group 4/26 resistant isolates developed
GRADE profile 4: Low dose versus higher dose antimicrobials for prophylaxis of UTI
Author(s): van der Wall (1992)
Date: 2014-08-20
Question: Low dose ciprofloxacin (250mg OD) vs higher dose ciprofloxacin (500mg BD) for urinary tract infection
Settings: Hospital
Quality assessment No of patients Effect
No of Desi Risk of . di . Other .LOV\;IdOSe. nghﬁr dos_e Relative -
studies esign bias Inconsistency Indirectness Imprecision considerations ciprofloxacin ciprofloxacin (95% Cl) Absolute
(250mg OD) (500mg BD)
Emergence of resistance (follow-up 13 - 102 days; assessed with: number of resistant isolates (by group) compared to the total number of isolates)
1t randomised serious® no serious no serious serious® none 11/49 15/77 RR 1.15
trials inconsistency indirectness (22.4%) (19.5%) (0.58 to (from 82 fewer to
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Clinical outcome (follow-up 13 - 102 days; assessed with: Infectious morbidity)

1t randomised serious® no serious no serious serious® none
trials inconsistency indirectness

Clinical outcome (follow-up 13 - 102 days; assessed with: Infectious morbidity)

1t randomised serious® no serious no serious serious® none
trials inconsistency indirectness

Clinical outcome (follow-up 13 - 102 days; assessed with: Duplicate antibiotic courses needed)

no serious serious® none

indirectness

1t randomised serious® no serious
trials inconsistency

Clinical outcome (follow-up 13 - 102 days; assessed with: Symptomatic UTI)

1t randomised serious® no serious no serious serious® none
trials inconsistency indirectness

Clinical outcome (follow-up 13 - 102 days; assessed with: Asymptomatic UTI)

1t randomised serious® no serious no serious serious® none
trials inconsistency indirectness

Unintended consequences (follow-up 13 - 102 days; assessed with: Side -effects)

1t randomised serious® no serious no serious serious® none
trials inconsistency indirectness

! van der Wall (1992)
2 Unknown/unclear risk of attrition and detection bias
% Low n (=202)

* No significant difference was found when antibiotic was compared to placebo intervention

® For placebo versus low dose RR 0.19 (95% CI 0.04 — 0.81)
® Placebo versus low dose
" For placebo versus higher dose RR 0.31 (95% Cl 0.12 - 0.81)
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5/66
(7.6%)

5/66
(7.6%)

2/66
(3%)

2/66
(3%)

57/66
(86.4%)

1/66
(1.5%)

0%

5/68
(7.4%)

0%

16/68
(23.5%)°

0%

4/68
(5.9%)

0%

4/68
(5.9%)

0%

60/68
(88.2%)

0%

2/68
(2.9%)

0%
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2.3)*

RR 1.03
(0.31to
3.39)*

RR 0.32
(0.13 to
0.83)’

RR 0.52
(0.10 to
2.72)°

RR 0.52
(0.10 to
2.72)"

RR 0.98
(0.86 to
1.11)*

RR 0.52
(0.05 to
5.55)*

253 more)

2 more per 1000
(from 51 fewer to
176 more)

160 fewer per 1000
(from 40 fewer to
205 fewer)

28 fewer per 1000
(from 53 fewer to
101 more)

28 fewer per 1000
(from 53 fewer to
101 more)

18 fewer per 1000
(from 124 fewer to
97 more)

14 fewer per 1000
(from 28 fewer to
134 more)

LOW

@200
LOW

@200
LOW

®®00
LOW

@200
LOW

@200
LOW

@200
LOW

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL
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Treatment studies

GRADE profile 5: Continuous versus intermittent antimicrobials for infective COPD
Author(s): van Zanten (2006)

Date: 2014-08-21

Question: Continuous treatment vs intermittent treatment for infective exacerbation of COPD

Settings: Hospital

Quality assessment No of patients Effect
Quality Importance
S pf Design Ri;k Rl Inconsistency Indirectness Imprecision cher‘ SOV (IS REEITS Absolute

studies bias considerations  treatment treatment (95% ClI)
Emergence of resistance (follow-up mean 2 days™* measured with: Pre-treatment and post-treatment MIC; Better indicated by lower values)
13 randomised serious® no serious no serious serious® none 47 46 No difference in bacterial susceptibility was @®00 CRITICAL

trials inconsistency indirectness found between the groups at baseline or LOW

follow-up.

Clinical outcome (follow-up mean 2 days'* assessed with: Treatment success)
13 randomised serious® no serious no serious serious® none 37/40 40/43 RR 0.99 (0.88to 9 fewer per 1000 (from 112 @&®00 CRITICAL

trials inconsistency indirectness (92.5%) (93%) 1.12) fewer to 112 more) LOW

0% -

Clinical outcome (follow-up mean 2 days“*; measured with: Treatment duration (days) ; Better indicated by lower values)
1® randomised serious® no serious no serious serious® none 40 43 The mean duration of treatment (days + SD @®®00 CRITICAL

trials inconsistency indirectness [range; median]) was9.3+2.6 [1-12; 10] for LOW

group | and 9.5+1.5 [4-11; 10] for group II.
! Length of follow-up unclear
% Follow-up for microbiology only other outcome assessment follow-up unclear
® van Zanten 2006
* High risk of performance bias, unknown /unclear risk of selection, attrition and detection bias
® Low n (=93)

GRADE profile 6: Directly administered or directly observed treatment for HIV
Author(s): Brust (2011); Maru (2007)

Date: 2014-08-21

Question: Directly administered / directly observed antiretroviral therapy vs self-administered / treatment as usual therapy for HIV
Settings: Community

Quality assessment No of patients Effect
Directly Self- Quality Importance
; administered / e .
e Design RIS Inconsistency Indirectness Imprecision el directly observed ER T TISETE? REETE Absolute
studies 9 bias y p considerations Y treatment as (95% Cl)

antiretroviral

therapy usual therapy
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Emergence of resistance (follow-up 8 - 24 weeks; assessed with: Number of individuals with major resistance mutations correlated with their therapy)

1* randomised serious® no serious no serious serious® none 0/3 5/6 RR 0.16 (0.01 700 fewer per 1000 (from &@®00 CRITICAL
trials inconsistency  indirectness (0%) (83.3%) to 2.19) 825 fewer to 992 more) LOW
0% -
Emergence of resistance (follow-up mean 6 months; measured with: New mutations [per person year]; Better indicated by lower values)
1 randomised serious® no serious no serious serious® none 88 53 Adjusted probability of developing 1 new @®00 CRITICAL
trials inconsistency indirectness drug mutation per year was 0.49 for LOW
DAART and 0.41 for SAT (RR 1.04,
p=0.90)
Patient adherence (follow-up 8 - 24 weeks; measured with: Adherence rate of individuals with new mutations in each arm; Better indicated by lower values)
1" randomised serious® no serious no serious serious® none 7 14 The median pill count adherence rate for @00 IMPORTANT
trials inconsistency  indirectness the seven subjects who developed new LOW

mutations was not significantly different
to the 14 subjects who did not develop
resistance mutations.

Clinical outcome (follow-up mean 6 months; measured with: Virologic success; Better indicated by lower values)

1 randomised serious® no serious no serious serious® none 51 53 70.5% for DAART versus 54.7% for SAT @®00 CRITICAL
trials inconsistency indirectness (p=0.02) LOW

Clinical outcome (follow-up mean 6 months; measured with: Mean reduction in HIV-1 RNA level; Better indicated by lower values)

1 randomised serious® no serious no serious serious® none 51 53 -1.16 for DAART versus -0.29 for SAT @©®00 CRITICAL
trials inconsistency indirectness (p=0.03) LOW

Clinical outcome (follow-up mean 6 months; measured with: CD4 lymphocyte count (cells/uL))

1* randomised serious® no serious no serious serious® none 51 53 +58.8 for DAART and +24 for SAT ®®00 CRITICAL
trials inconsistency indirectness (p=0.002) LOW

! Brust 2011

2 Unknown / unclear risk of selection, attrition, performance and detection bias

®Low n (=77)

* Maru 2007

® High risk of attrition bias, unknown /unclear risk of selection, performance and detection bias
® Low n (=141) only 51 of those randomised to intervention completed the follow-up

" RNA level reduction > (or =) 1.0 log (10) or an HIV-1 RNA level <400 copies/ml at 6 months

GRADE profile 7: Inhaled antibiotics versus inhaled saline for respiratory infection in mechanically ventilated patients
Author(s): Palmer (2008); Palmer (2014)

Date: 2014-08-21

Question: Inhaled antibiotics vs placebo (inhaled saline) for respiratory infection in mechanically ventilated patients

Settings: Hospital (ICU)

Quality assessment No of patients Effect
Quality Importance
. Placebo .
No of ; Risk of n . . Other Inhaled n Relative
) Design . Inconsistency Indirectness Imprecision - . R (inhaled Absolute
studies bias considerations antibiotics saline) (95% ClI)

Emergence of resistance (follow-up mean 14 days; assessed with: Number of individuals with resistant organisms at follow-up)
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2 randomised no serious no serious no serious serious® none 2/43 14/42 RR 0.16 280 fewer per 1000 (from  @®®®0O CRITICAL
trials risk of bias inconsistency indirectness (4.7%) (33.3%) (0.04t0 0.6)° 133 fewer to 320 fewer) MODERATE
0% -
Clinical outcome (follow-up mean 14 days; assessed with: Mortality)
2! randomised no serious no serious no serious serious® none 10/43 6/42 RR 1.65 93 more per 1000 (from [ClSTe) CRITICAL
trials risk of bias inconsistency indirectness (23.3%) (14.3%) (0.64 to 51 fewer to 466 more) MODERATE
0% 4.26)° -
Clinical outcome (follow-up mean 14 days; measured with: WBC at end of therapy (X10/mm?®)); Better indicated by lower values)
2! randomised no serious no serious no serious serious® none 43 42 - MD 0.88 lower (1.73 to DDDO CRITICAL
trials risk of bias inconsistency indirectness 0.04 lower)® MODERATE
2! randomised no serious no serious no serious serious® none 43 42 MD -2.84 lower (-7.81 [SlSTe) CRITICAL
trials risk of bias inconsistency indirectness lower to 2.12 higher with MODERATE
RE model)®
Clinical outcome (follow-up mean 14 days; assessed with: Tracheostomy)
1* randomised no serious no serious no serious serious® none 9/19 13/24 RR 0.87 70 fewer per 1000 (from  @®®0 CRITICAL
trials risk of bias inconsistency indirectness (47.4%) (54.2%) (0.48 to 282 fewer to 320 more) MODERATE
0% 1.59) -
Clinical outcome (follow-up mean 14 days; assessed with: Additional systemic antibiotics for new or persistent infection)
1* randomised no serious no serious no serious serious® none 8/19 17/24 RR 0.59 290 fewer per 1000 (from  @®®0 CRITICAL
trials risk of bias inconsistency indirectness (42.1%) (70.8%) (0.33to 475 fewer to 50 more) MODERATE
0% 1.07) -
Clinical outcome (follow-up mean 14 days; measured with: Clinical pulmonary infection score (CPIS); Better indicated by lower values)
1 randomised no serious no serious no serious serious® none 24 18 MD 3.3 lower (4.89 to 1.71 lower) @®®0 CRITICAL
trials risk of bias inconsistency indirectness MODERATE
Clinical outcome (follow-up mean 14 days; measured with: Sputum volume per 4 hour; Better indicated by lower values)
1 randomised no serious no serious no serious serious® none 24 18 MD 5.20 lower (7.25 to 3.15 lower) BP0 CRITICAL
trials risk of bias inconsistency indirectness MODERATE
Clinical outcome (follow-up mean 14 days; measured with: Percentage of patients with organisms eradicated)
1 randomised no serious no serious no serious serious® none 24 18 AA group 96% @DD0 CRITICAL
trials risk of bias inconsistency indirectness Placebo group 9% MODERATE

! Palmer 2008, Palmer 2014
% Low overall n (=85)

%12 for pooled analysis = 0%
* Palmer 2008

® Low n (=43)

® Low n (=42)

GRADE profile 8: Short-course versus longer course antibiotics for ventilator associated respiratory infections

Author(s): Capellier (2005); Chastre (2003)

Date: 2014-08-20

Question: Short-course treatment vs longer-course treatment for ventilator associated respiratory infection?
Settings: Intensive care unit

Quality assessment No of patients Effect Quality  Importance
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No of ) Risk of ) . . Other Short-course ~ -0N9er-
. Design " Inconsistency Indirectness Imprecision ) . course
studies bias considerations treatment
treatment
Emergence of resistance (follow-up 28 - 90 days; assessed with: Number of individuals with resistant recurrent/ resistant VAP)
2! randomised serious? no serious no serious no serious none 42/313 33/204
trials inconsistency indirectness imprecision (13.4%) (16.2%)
0%
Clinical outcome (follow-up 21 - 90 days; assessed with: Cure at 21 days)
13 randomised serious® no serious no serious serious® none 99/116 92/109
trials inconsistency indirectness (85.3%) (84.4%)
0%
Clinical outcome (follow-up 21 - 90 days; assessed with: Mortality at 21 days)
13 randomised serious® no serious no serious serious® none 10/116 9/109
trials inconsistency indirectness (8.6%) (8.3%)
0%
Clinical outcome (follow-up 28 - 60 days; assessed with: All-cause mortality at 28 days)
1° randomised no serious no serious no serious serious’ none 37/197 35/204
trials risk of bias inconsistency indirectness (18.8%) (17.2%)
0%
Clinical outcome (follow-up 28 - 60 days; assessed with: Mortality at 60 days)
1° randomised no serious no serious no serious serious’ none 50/197 57/204
trials risk of bias inconsistency indirectness (25.4%) (27.9%)
0%
Clinical outcome (follow-up 21 - 90 days; assessed with: Mortality at 90 days)
1° randomised serious®  no serious no serious serious® none 20/116 19/109
trials inconsistency indirectness (17.2%) (17.4%)
0%
Clinical outcome (follow-up 21 - 90 days; assessed with: Septic shock)
13 randomised serious® no serious no serious serious® none 9/116 10/109
trials inconsistency indirectness (7.8%) (9.2%)
0%
Clinical outcome (follow-up 21 - 90 days; assessed with: Relapse)
1* randomised serious®  no serious no serious serious® none 6/116 2/109
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Relative
(95% CI)

RR 1.08
(0.49 to
2.37)

RR 1.01
(0.91 to
1.13)

RR 1.04
(0.44 to
2.47)

RR 1.09
(0.72 to
1.66)

RR 0.91
(0.66 to
1.21)

RR 0.99
(0.56 to
1.75)

RR 0.85

Absolute

3 fewer per 1000

(from 55 fewer to 74 MODERATE

more)

8 more per 1000
(from 76 fewer to
110 more)

3 more per 1000
(from 46 fewer to
121 more)

15 more per 1000

(from 48 fewer to MODERATE

113 more)

25 fewer per 1000

(from 95 fewer to 59 MODERATE

more)

2 fewer per 1000
(from 77 fewer to
131 more)

14 fewer per 1000

(0.36 to 2.0) (from 59 fewer to 92

RR 2.82
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33 more per 1000
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trials inconsistency indirectness (5.2%) (1.8%) (0.58to  (from 8 fewer to 232 LOW
13.67) more)
0% -
Clinical outcome (follow-up 28 - 60 days; assessed with: Recurrence)
1° randomised no serious no serious no serious serious’ none 57/197 53/204 RR 1.11 29 more per 1000 SIISTe) CRITICAL
trials risk of bias inconsistency indirectness (28.9%) (26%) (0.81to (from 49 fewer to MODERATE
1.53) 138 more)
0% -
Clinical outcome (follow-up 28 - 60 days; measured with: Antibiotic free days; Better indicated by higher values)
1° randomised no serious no serious no serious serious’ none 57 53 - MD 4.4 higher (3.14 @®®®0 CRITICAL
trials risk of bias inconsistency indirectness to 5.66 higher) MODERATE
Clinical outcome (follow-up 28 - 60 days; measured with: Mechanical ventilation free days; Better indicated by higher values)
1° randomised no serious no serious no serious serious’ none 57 53 - MD 0.40 lower (2.21 @®®®0 CRITICAL
trials risk of bias inconsistency indirectness lower to 1.41 MODERATE
higher)
Clinical outcome (follow-up 28 - 60 days; measured with: Organ failure free days; Better indicated by higher values)
1° randomised no serious no serious no serious serious’ none 57 53 - MD 0.50 lower (2.22 @@®®0 CRITICAL
trials risk of bias inconsistency indirectness lower to 1.22 MODERATE
higher)
Unintended consequence (follow-up 21 - 90 days; assessed with: Adverse events)
1° randomised serious® no serious no serious serious® none 9/116 4/109 RR 0.75 9 fewer per 1000 ®P00 CRITICAL
trials inconsistency indirectness (7.8%) (3.7%) (0.21to (from 29 fewer to 63 LOW
2.73) more)
0% -
Hospitalisation and healthcare use (follow-up 28 - 60 days; measured with: Length of ICU stay (days); Better indicated by lower values)
1° randomised no serious no serious no serious serious’ none 57 53 - MD 2.5 higher (1.18 @®®®0 IMPORTANT
trials risk of bias inconsistency indirectness lower to 6.18 MODERATE
higher)

! Capellier 2012; Chastre 2003

% Capellier study unknown/unclear risk of selection, performance and detection bias. The Chastre study had an unknown/unclear risk of detection bias
3 Capellier 2012

*# Unknown/unclear risk of selection, performance and detection bias

° Low n (=225)

® Chastre (2003)

" Low n (=401)

GRADE profile 9: Short-course versus longer course treatment of UTI
Author(s): Copenhagen study group (1991); Stahl (1984)

Date: 2014-08-21

Question: Short-course treatment vs longer-course treatment for urinary tract infection

Settings: Community

Quality assessment No of patients Effect Quality Importance
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No of . Risk of . . .
. Design . Inconsistency Indirectness Imprecision
studies bias
Emergence of resistance (follow-up 1 - 30 days"; assessed with: In vitro sensitivity of isolates )
12 randomised serious® no serious no serious serious” none
trials inconsistency indirectness

considerations

treatment

8/18
(44.4%)

Short-course Longer-course
treatment

14/18
(77.8%)

0%

Relative

(95% CI) Absolute

RR 0.57 334 fewer per 1000
(0.32t0 1.01) (from 529 fewer to 8
more)

Emergence of resistance (follow-up mean 3 months; assessed with: Number of individuals in whom resistance to treatment was induced)

1° randomised very no serious no serious serious’ none
trials serious® inconsistency indirectness

Clinical outcome (follow-up 1 - 30 days®; assessed with: No growth at 1 - 10 days after treatment )

12 randomised serious® no serious no serious serious* none
trials inconsistency indirectness

Clinical outcome (follow-up mean 3 months; assessed with: Cure rate)

1° randomised very no serious no serious serious’ none
trials serious® inconsistency indirectness

Clinical outcome (follow-up mean 3 months; assessed with: Relapse rate)

1° randomised very no serious no serious serious’ none
trials serious® inconsistency indirectness

Clinical outcome (follow-up mean 3 months; assessed with: Reinfection rate)

1° randomised very no serious no serious serious’ none
trials serious® inconsistency indirectness

! first follow-up at 1-10 days, final follow-up at 30 days

% Copenhagen study group (1991)

% Unknown/unclear risk of performance, attrition and detection bias
4 Low n (=359)

° Stahl 1984

® High risk of performance and attrition bias, unknown /unclear risk of selection and detection bias

" Low n (=36) with only 26 completing the study
8 Also 3 day pivemecillinam 67/90 (74%)

3/3
(100%)

78/96
(81.3%)

7110
(70%)

3/10
(30%)

0/10
(0%)

4/4
(100%)
0%
60/78
(76.9%)°
0%

12/16
(75%)

0%

4/16
(25%)

0%

2/16
(12.5%)

0%

RR 1.0 (0.62 0 fewer per 1000 (from
to 1.6) 380 fewer to 600 more)

RR 1.06 46 more per 1000 (from
(0.90 to 1.23) 77 fewer to 177 more)

RR 0.93 52 fewer per 1000
(0.57 to 1.53) (from 322 fewer to 397
more)

RR 0.40 150 fewer per 1000
(0.15to0 1.07) (from 213 fewer to 18
more)

RR 0.31 86 fewer per 1000
(0.02 to 5.85) (from 123 fewer to 606
more)

GRADE profile 10: High doses of quinolones versus lower doses of quinolones (systematic review)

Author(s): Falagas (2007)
Date: 2014-08-21

Question: High doses of quinolones vs lower doses of quinolones for reducing the emergence of resistance

Settings:

National Institute for Health and Care Excellence 2015
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Quality assessment No of patients Effect
Quality Importance
e .Of Design Ris_k o Inconsistency Indirectness Imprecision cher_ High doses of Lowgr Lok rlEiE Absolute
studies bias considerations guinolones guinolones (95% ClI)
Emergence of resistance (measured with: Proportion of patients with emergence of resistance; Better indicated by lower values)
1* randomised serious® no serious no serious no serious reporting bias®  Five of the included 12 studies had data on the emergence of resistance the ®®00 CRITICAL
trials inconsistency  indirectness  imprecision results were, however not significant. LOW
Clinical outcome (measured with: Bacterial eradication (where reported separately); Better indicated by lower values)
1* randomised serious® no serious no serious no serious reporting bias®  Eight of the included 12 studies had data on bacterial eradication between the ®@®00 CRITICAL
trials inconsistency  indirectness  imprecision two interventions the results were conflicting with only five studies having LOW

higher eradication in the high dose arm (no significance test performed).
Clinical outcome (measured with: Clinical failure (where reported separately); Better indicated by lower values)

1* randomised serious® no serious no serious no serious reporting bias®  Nine of the included 12 studies had data on clinical failure between the two ®@00 CRITICAL
trials inconsistency  indirectness  imprecision interventions, four studies favoured the higher dose and five were equivocal LOW
(no significance test performed)

Clinical outcome (measured with: Bacteriologic failure (where reported separately); Better indicated by lower values)

1* randomised serious® no serious no serious no serious reporting bias®  Four of the included 12 studies had data on bacteriologic failure; two studies @®®00 CRITICAL
trials inconsistency  indirectness  imprecision favoured each intervention (low vs. high dose). LOW
Unintended consequences (measured with: Adverse events; Better indicated by lower values)
1t randomised serious® no serious no serious no serious reporting bias®  Five of the included 12 studies had data on adverse events between the two ~ ®®00 IMPORTANT
trials inconsistency  indirectness  imprecision interventions, two studies favoured the higher dose group, two favoured the LOW
lower dose group and one study was equivocal (no significance test
performed).

! Falagas 2007
% This systematic review did not have a sufficient search methodology; also study quality was not examined.
® Please see note above

GRADE profile 11: Procalcitonin levels versus usual care for commencing and stopping antimicrobial treatment
Author(s): Bouadma (2010)

Date: 2014-08-21

Question: Procalcitonin serum levels vs usual care for commencement and stopping of antibiotic therapy in ICU

Settings: Hospital (ICU)

Quality assessment No of patients Effect
Quality  Importance
si\luodioefs Design Rlbsilgsof Inconsistency Indirectness  Imprecision cons%gfartions Zgﬁﬂﬁgg;g L(J:saurgl (R;%I;:'é?) Absolute
Emergence of resistance (follow-up 28 - 60 days; assessed with: Number of individuals with multi-drug resistant bacteria at follow-up)
1t randomised serious® no serious no serious no serious none 55/307 52/314 RR 1.08 13 more per 1000 APDO CRITICAL
trials inconsistency indirectness imprecision (17.9%) (16.6%)  (0.77 to (from 38 fewer to 88 MODERATE
1.53) more)
0% -
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Clinical outcome (follow-up 28 - 60 days; assessed with: Mortality at 28 days)

1* randomised serious® no serious no serious no serious none 65/307 64/314 RR 1.04 8 more per 1000 DDDO CRITICAL
trials inconsistency indirectness imprecision (21.2%) (20.4%) (0.76 to (from 49 fewer to 84 MODERATE
1.41) more)
0% -
Clinical outcome (follow-up 28 - 60 days; assessed with: Mortality at 60 days)
1" randomised serious® no serious no serious no serious none 92/307 82/314 RR1.15 39 more per 1000 SIISTe) CRITICAL
trials inconsistency indirectness imprecision (30%) (26.1%) (0.89to (from 29 fewer to 219 MODERATE
1.84) more)
0% -
Clinical outcome (follow-up 28 - 60 days; measured with: Days without antibiotics; Better indicated by higher values)
1t randomised serious® no serious no serious no serious none 307 314 - MD 2.7 higher (1.34 Cele) CRITICAL
trials inconsistency indirectness imprecision to 4.06 higher) MODERATE
Clinical outcome (follow-up 28 - 60 days; assessed with: Relapse (1 - 28 days))
1* randomised serious® no serious no serious no serious none 20/307 16/314 RR 1.28 14 more per 1000 DDDO CRITICAL
trials inconsistency indirectness imprecision (6.5%) (5.1%) (0.68 to (from 16 fewer to 72 MODERATE
2.42) more)
0% -
Clinical outcome (follow-up 28 - 60 days; assessed with: Superinfection (1 - 28 days))
1* randomised serious® no serious no serious no serious none 106/307 97/314 RR 1.12 37 more per 1000 Cele) CRITICAL
trials inconsistency indirectness imprecision (34.5%) (30.9%) (0.89to 1.4) (from 34 fewer to 124 MODERATE
more)
0% -
Clinical outcome (follow-up 28 - 60 days; measured with: Days without mechanical ventilation; Better indicated by lower values)
1" randomised serious® no serious no serious no serious none 307 314 - MD 0.7 lower (2.43 BDDO CRITICAL
trials inconsistency indirectness imprecision lower to 1.03 higher) MODERATE
Hospital and healthcare usage (follow-up 28 - 60 days; measured with: Length of ICU stay (days); Better indicated by lower values)
1" randomised serious® no serious no serious no serious none 307 314 - MD 1.5 higher (0.88 ®®®0 IMPORTANT
trials inconsistency indirectness imprecision lower to 3.88 higher) MODERATE
Hospital and healthcare usage (follow-up 28 - 60 days; measured with: Length of hospital stay (days); Better indicated by lower values)
1t randomised serious® no serious no serious no serious none 307 314 - MD 0.3 lower (3.26 ®®®0 IMPORTANT
trials inconsistency indirectness imprecision lower to 2.66 higher) MODERATE

! Bouadma (2010)
% Unclear risk of performance bias

GRADE profile 12:  Single versus combination antibiotics for ventilator associated pneumonia

Author(s): Heyland

Date: 2014-08-21

Question: Single antibiotic vs combination antibiotics for ventilator associated pneumonia
Settings: Hospital (ICU)

Quality assessment No of patients Effect Quality Importance
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No of Risk of Other Single Combination Relative

studies DES T bias EoissiEngy | (eliEsmess | 17 srsEson considerations antibiotic antibiotics (95% ClI) Az
Emergence of resistance (follow-up mean 28 days; measured with: Percentage of those with acquired resistance to a single antibiotic class; Better indicated by lower values)
1" randomised very no serious no serious no serious none 369 370 Monotherapy 9.3% @®®00 CRITICAL
trials serious® inconsistency indirectness imprecision Combination therapy 9.1% (p=0.99) LOW
Clinical outcome (follow-up mean 28 days; measured with: Adequate initial therapy; Better indicated by higher values)
1* randomised very no serious no serious no serious none 369 370 Monotherapy 85.1% ®®00 CRITICAL
trials serious® inconsistency indirectness imprecision Combination therapy 93.1% (p=0.01) LOW
Clinical outcome (follow-up mean 28 days; measured with: Mortality; Better indicated by lower values)
1t randomised very no serious no serious no serious none 369 370 The authors report no significant ®@00 CRITICAL
trials serious® inconsistency indirectness imprecision difference in mortality at 14 days (no  LOW
data).
Clinical outcome (follow-up mean 28 days; measured with: Time to end of mechanical ventilation (days, IQR); Better indicated by lower values)
1t randomised very no serious no serious no serious none 369 370 Monotherapy 8.7 (3.8 — 24.8) ®@00 CRITICAL
trials serious® inconsistency indirectness imprecision Combination therapy 9.3 (3.8 —21.6) LOW
(p=0.79)
Hospital and healthcare usage (follow-up mean 28 days; measured with: Discharge from ICU (median days, IQR); Better indicated by lower values)
1t randomised very no serious no serious no serious none 369 370 Monotherapy 12.1 (6.4 — 35.2) ®®00 IMPORTANT
trials serious® inconsistency indirectness imprecision Combination therapy 12.8 (6.1 —27) LOW
(p=0.84)
Hospital and healthcare usage (follow-up mean 28 days; measured with: Discharge from hospital (median days, IQR); Better indicated by lower values)
1t randomised very no serious no serious no serious none 369 370 Monotherapy 45.8 (24.0 — 316.8) ®®00 IMPORTANT
trials serious® inconsistency indirectness imprecision Combination therapy 39.1 (19.7 — LOW

undefined) (p=0.49)

" Heyland (2008)
% High risk of performance bias and unknown / unclear risk of detection bias

GRADE profile 13: Watchful waiting versus immediate antibiotic therapy for non-severe acute otitis media in children
Author(s): McCormick (2005)

Date: 2014-08-21

Question: Watchful waiting vs immediate antibiotic treatment for non-severe acute otitis media in children

Settings: Community

Quality assessment No of patients Effect
- Quality Importance
. Immediate .
si\luodioefs Design Rlbsilgsof Inconsistency Indirectness Imprecision cons%gfartions V\\I/fgﬁm;l antibiotic g%l&t'éﬁ Absolute
treatment
Emergence of resistance (follow-up mean 12 days; assessed with: Penicillin (intermediate resistance and resistant) resistance of S. Pneumoniae)
1t randomised serious® no serious no serious serious® none 67/100 89/100 RR 0.75 (0.65 222 fewer per 1000 @&@®00 CRITICAL
trials inconsistency indirectness (67%) (89%) to 0.88) (from 107 fewer to 312 LOW
fewer)
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0%
Clinical outcome (follow-up mean 12 days; assessed with: Resolution of AOM (ETG-5 score) at day 12 (less than 2 years old))
1t randomised serious® no serious no serious serious® none 57/64 40/54
trials inconsistency indirectness (89.1%) (74.1%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: Resolution of AOM (ETG-5 score) at day 12 (2 years or older))
1t randomised serious® no serious no serious serious® none 41/43 47/53
trials inconsistency indirectness (95.3%) (88.7%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: AOM Failure (at days 1 - 12) less than 2 years old)
1t randomised serious® no serious no serious serious® none 12/50 4/65
trials inconsistency indirectness (24%) (6.2%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: AOM Recurrence (at days 13 - 33) less than 2 years old)
1t randomised serious® no serious no serious serious® none 10/50 11/65
trials inconsistency indirectness (20%) (16.9%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: AOM Failure (at days 1 - 12) 2 years or older)
1t randomised serious® no serious no serious serious® none 9/50 1/44
trials inconsistency indirectness (18%) (2.3%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: AOM Recurrence (at days 13 - 33) 2 years or older)
1t randomised serious® no serious no serious serious® none 3/50 9/44
trials inconsistency indirectness (6%) (20.5%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: AOM Cure less than 2 years old)
1t randomised serious® no serious no serious serious® none 28/50 50/65
trials inconsistency indirectness (56%) (76.9%)
0%
Clinical outcome (follow-up mean 12 days; assessed with: AOM Cure 2 years or older)
1t randomised serious® no serious no serious serious® none 38/50 34/44
trials inconsistency indirectness (76%) (77.3%)
0%
Clinical outcome (follow-up mean 12 days; measured with: Pain medication; Better indicated by lower values)
1t randomised serious® no serious no serious serious® none 102 105
trials inconsistency indirectness
Unintended consequence (follow-up mean 12 days; assessed with: Adverse event)
1t randomised serious® no serious no serious serious® none 5/108 13/111
trials inconsistency indirectness (4.6%) (11.7%)
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RR 1.2 (1.00
to 1.44)

148 more per 1000
(from O more to 326
more)

@800
LOW

RR 1.08 (0.96 71 more per 1000 (from @®®00

to 1.21) 35 fewer to 186 more) LOW
RR 3.90 (1.34 178 more per 1000 @®®00
to 11.37) (from 21 more to 638  LOW

more)

RR 1.18 (0.55 30 more per 1000 (from @®00

to 2.56) 76 fewer to 264 more) LOW

RR 7.92 (1.04 157 more per 1000 @®®00

to 60.06) (from 1 more to 1000 LOW
more)

RR 0.29 (0.08 145 fewer per 1000  @®®00

to 1.02) (from 188 fewerto 4  LOW
more)

RR 0.73 (0.55 208 fewer per 1000 @®®00

to 0.96) (from 31 fewer to 346  LOW

fewer)

RR 0.88 (0.72 93 fewer per 1000 (from ©®00
to 1.07) 216 fewer to 54 more) LOW

- MD 4.3 higher (2.66 to  @®00
5.94 higher) LOW

RR 0.40 (0.15 70 fewer per 1000 (from ®&®00
to 1.07) 100 fewer to 8 more)
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0% - LOW
Hospital or healthcare usage (follow-up mean 12 days; assessed with: Extra office visit)
1" randomised serious® no serious no serious serious® none 22/108 14/111 RR 1.62 (0.87 78 more per 1000 (from @@®00 IMPORTANT
trials inconsistency indirectness (20.4%) (12.6%) to 2.99) 16 fewer to 251 more) LOW
0% -
Hospital or healthcare usage (follow-up mean 12 days; assessed with: Emergency department visit)
1* randomised serious® no serious no serious serious® none 4/108 1/111 RR 4.11 (0.47 28 more per 1000 (from @®00 IMPORTANT
trials inconsistency indirectness (3.7%) (0.9%) to 36.2) 5 fewer to 317 more) LOW
0% -
Hospital or healthcare usage (follow-up mean 12 days; assessed with: Extra phone calls)
1t randomised serious® no serious no serious serious® none 26/108 26/111 RR 1.03 (0.64 7 more per 1000 (from @®®00 IMPORTANT
trials inconsistency indirectness (24.1%) (23.4%) to 1.65) 84 fewer to 152 more) LOW
0% -

! McCormick (2005)
% High risk of performance bias, unknown /unclear risk of selection, attrition and detection bias
% Low n (=95)

GRADE profile 14: Statistical process charts and structured diagnostic tools versus usual care for ward acquired S. Aureus

Author(s): Curran (2008)

Date: 2014-08-21

Question: Statistical process charts and structured diagnostic tools vs usual care for ward acquired S. Aureus
Settings: Hospital

Quality assessment No of patients

Statistical process
charts and structured
diagnostic tools

No of Risk of

. Other
studies DS bias

considerations

Usual Relative

Inconsistency Indirectness Imprecision . (95% Cl)

Effect
Quality Importance

Absolute

Emergence of resistance (follow-up mean 24 months'; measured with: Reduction in incidence of ward-acquired MRSA pre-post intervention in each arm; Better indicated by lower

values)

12 randomised serious® no serious no serious serious” none 0° - SPC arm pre to post intervention mean @®®00 CRITICAL
trials inconsistency indirectness reduction of 32.3% (95% CI: 19.3 — 45.3) LOW
new MRSA cases (p<0.001).
SPC + Tools arm pre to post intervention
mean reduction of 19.6% (95% ClI: 4.1 —
35.1) new MRSA cases (p=0.015).
Control arm pre to post intervention mean
reduction of 23.1% (95% ClI: 11.8 — 34.4)
new MRSA cases (p<0.001).

! Also a 25 month observation period prior to intervention

2 Curran (2008)

® Unknown/ unclear risk of selection, performance and detection bias
* The total n of included patients is unclear from the study

® Not stated
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GRADE profile 15: Post-prescription review vs usual care for infections

Author(s): Lesprit 2013

Date: 2014-10-03

Question: Post-prescription review vs usual care for infections
Settings: Secondary care (Hospital)

Quality assessment No of patients Effect
No of Design Risk of  Inconsistency Indirectness Imprecision Other Post- Usual Relative Absolute
studies bias considerations prescription care (95% ClI)

review

Hospital mortality (60 days) (follow-up 0 -60 days)

1 randomise  seriou  no serious no serious no serious none 37/376 38/37 RR0.98 2 fewer per 1000
d trials sl inconsistency indirectness imprecision (9.8%) 7 (0.64 to (from 36 fewer to
(10.1 1.50) 50 more)
%)
0% -
New course of antibiotic therapy
1 randomise  seriou  no serious no serious no serious none 17/376 25/37 RR 0.68 21 fewer per 1000
d trials sl inconsistency indirectness imprecision (4.5%) 7 (0.37 to (from 42 fewer to
(6.6% 1.24) 16 more)
)
0% -
Antibiotic for relapsing infection
1 randomise  seriou  no serious no serious no serious none 13/376 30/37 RR0.43 45 fewer per 1000
d trials sl inconsistency indirectness imprecision (3.5%) 7 (0.23 to (from 14 fewer to
(8%) 0.82) 61 fewer)
0% -
Total antibiotic course length (measured with: Median days (IQR); Better indicated by lower values)
1 randomise  seriou  no serious no serious no serious none 6(4-9) 7((B- p<0.0001
d trials sl inconsistency indirectness imprecision 9)

Broad spectrum antibiotic course length (measured with: Median days (IQR); Better indicated by lower values)

1 randomise  seriou  no serious no serious no serious none 2(0-5) 4(0- p=0.0003
d trials sl inconsistency indirectness imprecision 7)

Narrow to intermediate spectrum antibiotic course length (Copy) (measured with: Median days (IQR); Better indicated by lower values)
1 randomise  seriou  no serious no serious no serious none 50-7) 40- p=0.13

d trials sl inconsistency indirectness imprecision 8)

ICU admission (follow-up 0 -60 days; assessed with: Within 7 days of randomisation)

National Institute for Health and Care Excellence 2015
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Author(s): Lesprit 2013
Date: 2014-10-03

Question: Post-prescription review vs usual care for infections

Settings: Secondary care (Hospital)

1 randomise  seriou no serious
d trials sl inconsistency

no serious
indirectness

no serious none 71376
imprecision (1.9%)

Length of stay (overall) (measured with: Median days (IQR); Better indicated by lower values)

1 randomise  seriou no serious
d trials sl inconsistency

no serious
indirectness

no serious none 15 (9 -25)

imprecision

6/377
(1.6%
)

0%

15 (9
-27)

Length of stay (community acquired infection) (measured with: Median days (IQR); Better indicated by lower values)

1 randomise  seriou  no serious no serious no serious none 5(3-10) 6 (3-
d trials sl inconsistency indirectness imprecision 14)
Emergence of resistance (assessed with: Resistant organisms at follow-up)
1 randomise  seriou  no serious no serious no serious none 23/376 27137
d trials sl inconsistency indirectness imprecision (6.1%) 7
(7.2%
)
0%
! There was an unclear risk of performance and detection bias
Pooled (meta) analyses
Goldman (2005) and Revankar (2008) for emergence of resistance
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Galdman 2005 a0 110 79 M8 936% 1.25 [0.96, 1.64]
Fevankar 15998 2 16 ] 28 BA4A% 0.70[0.15, 3.20] —
Total (95% CI) 126 246 100.0%  1.22[0.93, 1.59] *»
Total events 52 84
Heterogeneity: Chi®= 055, df=1 (P =046} F= 0% T o 1 100

Testfor overall effect Z=145(FP=015)

Favours experimental

Favours control
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RR 1.17
(0.40 to
3.45)

p=0.95

p=0.06

RR 0.85
(0.50 to
1.46)
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Goldman (2005) and Revankar (1998) for number of candida infections

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Goldman 2005 11 110 16 218 51.2% 1.36 [0.65, 2.83] —i—
Revankar 1994 4 16 23 28 48.8% 0.30[013,0.72 —i—
Total (95% CI) 126 246 100.0% 0.66 [0.15, 2.85] ——oniii-—
Total events 14 34
Heterogeneity; Tau®= 0.96; Chif= 5.71, df=1 (P = 0.010); F= 85% IIZI o 051 1=IZI 1IZIIZI=
Testfor overall efiect 2= 10.96 (P = 0.57) Favours experimental Favours cantrol

Palmer (2008) and Palmer (2014) for emergence of resistance

Test for overall effect: £=2.71 (P = 0.007)

Fawours experimental

Favaurs contral

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Palmer 2008 il 19 a 24 524% 0.07 [0.00,1.20] 4 L
Palmer 2014 2 24 i 18 47 6% 0.261[0.06,1.10] —&—
Total (95% CI) 43 42 10000%  0.16 [0.04, 0.60] -
Total events 2 14
Heterogeneity: Chi*= 066, df=1(P=042) F=0% N o T o0

Palmer (2008) and Palmer (2014) for mortality

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Palmer 2008 4 149 4 24 BDT% 1.26 [0.36, 4.40] ——
Palmer 2014 f 24 2 18 39.3% 2.28[0.51,9.87) —T
Total (95% CI) 43 42 100.0% 1.65 [0.64, 4.26] L
Tatal events 10 4}
Heterogeneity: Chi®= 0.34, df=1 (P = 0.56); F= 0% ID 0 051 1ID 1DDI
Testior overall effect: 2=1.04 (P = 0.30) Favours experimental Favours control
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Palmer (2008) and Palmer (2014) for white cells at follow-up

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Palmer 2008 92 33 19 149 81 24 440% -5 T70[-9.26 -2.14] L
Palmer 2014 133 1.3 24139 15 18 &56.0%  -0.60[1.47, 0.27]
Total (95% CI) 43 42 100.0% -2.84[-7.81,2.12]
Heterogeneity Tau®=11.25; Chi*= 7.43, df=1 (P = 0.006); F= 87% 5_1 0 -EEEI 5 5=EI 1EIEI=
Testfor overall effect 2=1.12 (F = 0.26) Favours experimental  Favours control

Capellier (2012) and Chastre (2003) for emergence of resistance

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  EBwents Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Capellier 2012 18 116 10 109 442% 1.69[0.82, 3.50]
Chastre 2003 24 187 33 204 A58% 0FA 046, 1.23]
Total (95% CI) 313 313 100.0% 1.08 [0.49, 2.37]
Total events 42 43
Heterogeneity; Tau®= 0.23; Chi*= 3.28, df=1 (P = 0.07); F= 70% =IZI o 011 1 1=IZI 1IZIIZI=
Testfor overall efiect: 2= 018 (F = 0.85) Fawours experimental  Fawours control

Heterogeneity

The term is used in meta-analyses (pooled analyses) and systematic reviews to describe when the results of a test or treatment (or estimates of
its effect) differ significantly in different studies. Such differences may occur as a result of differences in: the populations studied, the outcome
measures used or because of different definitions of the variables involved. It is the opposite of homogeneity.

Heterogeneity can be measured using the I statistic, a guide to its approximate interpretation is provided by the Cochrane Handbook.
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0% to 40%: might not be important;

30% to 60%: may represent moderate heterogeneity*;
50% to 90%: may represent substantial heterogeneity*;
75% to 100%: considerable heterogeneity*.

*The importance of the observed value of 12 depends on (i) magnitude and direction of effects and (ii) strength of evidence for heterogeneity
(e.g. P value from the chi-squared test, or a confidence interval for ).

In this analyses we have not included more than two data sets in any meta-analysis in most cases the sources of heterogeneity, where
significant heterogeneity exists, is clear (small study effects etc.). Random effects models have been used to incorporate the heterogeneity into
the modelling where appropriate. In only one case (Palmer (2008) and Palmer (2014) for white cells) did the use of random effects modelling
change the direction of the pooled outcome. This is detailed in the evidence statements.

Decision making

Within the GRADE profiles below the individual studies in the Cochrane reviews that included systematic reviews and meta-analysis have been
assessed separately. For the Cochrane review based on individual patient data meta-analysis this has been assessed overall (Schuetz, 2013)

GRADE profile 16: Antimicrobial use

Reference Design Risk of bias Inconsistency Indirectness Imprecision ~ Outcomes Other Quality

Arroll (2002) RCT Very serious’  N/A Serious® Serious * Antibiotic use, delayed antibiotics N=32/67 (47.8%), ®000
immediate antibiotics N=55/67 (82.1%), OR 0.20 (95%Cl, VERY LOW
0.09 to 0.44)

Butler (2012) RCT Very serious’ N/A Serious® No serious %reduction intervention relative to control (difference in @00
means, 95%ClI) 4.2 (0.6 to 7.7), p=0.02 LOW

Dowell (2001) RCT Very serious ° N/A No serious Serious ® Antibiotic use, delayed antibiotics N=43/95 (45.3%), @000
immediate antibiotics N=92/93 (98.9%), OR 0.00 (95%(ClI, VERY LOW
0.02 to 0.08)

Gerber (2013)  Cluster RCT  Very serious * N/A Serious ’ No serious Antibiotic prescribing decrease; intervention 26.8% to @000
14.3%, control 28.4% to 22.6%, difference of differences VERY LOW
6.7% (p=0.01)

Gjelstad Cluster RCT  Very serious ®  N/A Serious *° No serious Change in prescribing rates, mean (95%Cl); intervention - ®000

(2013) 1.29 (-2.43 to -0.16), control 1.49 (0.58 to 2.40) VERY LOW
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Reference

Linder (2009)

Little (1997)

Little (2001)

Little (2005)

Seager (2006)

Shojania
(1998)

Spiro (2006)

Welschen
(2004)

Design

Cluster RCT

RCT

RCT

RCT

Cluster RCT

RCT

RCT

RCT

Risk of bias

Very serious ®

Very serious”
Very serious ®
Very serious®
11

Very serious *

Very serious ®

Very serious *

Very serious ®

Inconsistency

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

! single-blind/no blinding, unclear how data collected/measured
% small number of GPs selected from a groups already using delayed prescribing
% did not achieve aimed for sample size

“ allocation concealment unclear, no blinding
® previous year’s antibiotic dispensing rate from the randomised practices was 15%lower than the Welsh average
® no details on recruitment
” small number of primary care practices, or unclear how selected
8 lack of randomisation details or inadequate randomisation, no blinding
? intervention linked to US longitudinal record system
% unclear prescriber recruitment or self-selected prescriber participation (such as members of peer review groups/continuing education groups/research network members)
! differences in patient recruitment between prescribers

2 high drop-out rate following randomisation, per protocol analysis
'3 single hospital site

* no sample size consideration

GRADE profile 17:

Reference
Camins (2009)

Design
RCT

Risk of bias
Very serious

Inconsistency
N/A

Indirectness

Serious °

Serious *°

Serious *°

Serious *°

No serious

Serious *®

Serious™

Serious *°

Indirectness
Serious ?

National Institute for Health and Care Excellence 2015

Imprecision

No serious
No serious

No serious

No serious

2

Serious **

Serious **

No serious

Serious **

Appropriate prescription/selection of antimicrobial

Imprecision
Serious ®

Outcomes

After intervention OR for prescribing an antibiotic 0.72
(95%Cl, 0.61 to 0.84)

Antibiotic prescribing; intervention N=4601 (39%) of visits,
control N=4316 (43%), OR 0.8 (95%Cl, 0.6 to 1.4), p=0.30

Antibiotic use, delayed antibiotics N=55/176 (31.3%),
immediate antibiotics N=210/211 (99.5%), OR 0.00
(95%Cl, 0.00 to 0.02)

Antibiotic use, delayed antibiotics N=36/150 (42%),
immediate antibiotics N=132/151 (87.4%), OR 0.05
(95%Cl, 0.02 to 0.08)

Antibiotic use, delayed antibiotics N=55/176 (31.3%),
immediate antibiotics N=210/211 (99.5%), OR 0.00
(95%Cl, 0.00 to 0.02)

Antibiotic prescribing; control group 32% (ref, OR 1),
guideline group 29%, OR 0.83 (95%(Cl, 0.55 to 1.21),
intervention group 23%, OR 0.63 (95%Cl, 0.41 to 0.95)

Patients per physician prescribed vancomycin, mean (SD);
intervention 7.4+11.4, control 10.3+15.1, p=0.02

Antibiotic use, delayed antibiotics N=50/132 (37.9%),
immediate antibiotics N=116/133 (87.2%), OR 0.09
(95%Cl, 0.05 to 0.17)

Change in prescription rates, %change (SD); intervention -
4 (15.6), control 8 (19.2), mean difference (95%Cl) -12 (-
18.9 t0 -4.0)

Outcomes
Appropriate initial antimicrobial use; RR (95%Cl) 1.35
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Other

Quality

@000
VERY LOW

@000
VERY LOW

@000
VERY LOW

@000
VERY LOW

@000
VERY LOW

@000
VERY LOW

@000
VERY LOW

@000
VERY LOW

Quality
@000
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Reference Design Risk of bias
Draitsaris RCT Serious *
(2001)

Seager (2006) Cluster RCT  Very serious °

Solomon RCT Serious *
(2001)

! no details on randomisation

2 single hospital site

% did not achieve aimed for sample size

“no allocation concealment, insufficient blinding
® two hospital sites

® lack of randomisation details, no blinding

Inconsistency

N/A

N/A

N/A

" high drop-out rate following randomisation, per protocol analysis

® ho sample seize consideration

GRADE profile 18: Duration of therapy

Reference Design Risk of bias
Christakis RCT Very serious *
(2001)

Fine (2003) Cluster RCT  Very serious *
Lesprit (2012)  RCT Very serious ®
Shojania RCT Very serious ®
(1998)

! allocation concealment unclear, no blinding, authors noted the potential for differences between the groups, baseline data collected in summer, intervention in autumn/winter

% single outpatient clinic

Inconsistency
N/A

N/A

N/A

N/A

Indirectness

Serious ®

No serious

Serious ?

Indirectness
Serious ?

Serious *
Serious °

Serious °

® lack of randomisation details, allocation concealment unclear, no blinding

* patient s with pneumonia

® lack of randomisation details, no allocation concealment, no blinding

® single hospital site
” no sample size consideration

®ho blinding, unclear how data collected/measured

National Institute for Health and Care Excellence 2015

Imprecision

Serious *

Serious *’

Serious ®

Imprecision
No serious
No serious
No serious

Serious ’

Outcomes
(1.22 to 1.49), p<0.001

Appropriate and antimicrobial use; RR (95%Cl) 1.34

(1.25 to 1.43), p<0.001

Prescriptions meeting guidelines; intervention (122/162,
75%), control (102/147, 69%), p=0.24

Inappropriate antibiotic prescribing; control group 18%
(ref, OR 1), guideline group 15%, OR 0.82 (95%(ClI, 0.53
to 1.29), intervention group 7%, OR 0.33 (95%Cl, 0.21 to

0.54)

Number of days of unnecessary target antibiotic use per
2week interval, mean (SD); intervention 8.5+7.8, control

7.6+4.7, p=0.80

Outcomes

<10days of therapy, change from baseline; intervention
(44.43%, SE 4.24%), control (10.48%, 5.25%), for the

difference p=0.000

Duration of therapy in days; HR 1.23 (1.00 to 1.52),

p=0.069

Duration of therapy; intervention, median (IQR) 6 (4 to 9),

control 7 (5 to 9), p<0.0001

Duration of therapy, mean (SD); intervention 2.0£1.1,

control 1.8+1.1, p=0.05
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GRADE profile 19: Mortality

Reference Design Risk of bias
Camins (2009) RCT Very serious *
Lesprit (2012)  RCT Very serious °
McGregor RCT Very serious !
(2006)

Solomon RCT Serious °
(2001)

Inconsistency
N/A

N/A
N/A

N/A

Indirectness
Serious ?

Serious ?
4

Serious

Serious 2

! no details on randomisation, allocation concealment unclear, no blinding

%single hospital site
®did not achieve aimed for sample size

“ intervention linked to US electronic system, single hospital site

® interim analysis, no sample size consideration
® no allocation concealment, insufficient blinding
" no sample seize consideration

GRADE profile 20: Length of hospitalisation

Reference Design Risk of bias
Camins (2009) RCT Very serious *
Lesprit (2012)  RCT Very serious °
McGregor RCT Very serious *
(2006)

Fine (2003) Cluster RCT  Very serious *
Solomon RCT Serious ’
(2001)

Inconsistency
N/A

N/A

N/A

N/A

N/A

*due to study design begins the GRADE assessment at low
! no details on randomisation, allocation concealment unclear, no blinding

% single hospital site
% did not achieve aimed for sample size

“ intervention linked to US electronic system, single hospital site

® interim analysis, no sample size consideration
® patients with pneumonia
" no allocation concealment, insufficient blinding

8 differences between pre and post-intervention groups

Indirectness
Serious 2

Serious 2
Serious *
Serious °

Serious ?

National Institute for Health and Care Excellence 2015

Imprecision
Serious *

No serious
Serious ®

Serious ’

Imprecision
Serious ®

No serious
Serious °
No serious

Serious ®

Outcomes

In-hospital mortality; intervention N=11/390 (3%), control
N=18/194 (5%), p=0.18

60day in-hospital mortality; intervention, N (%) 37 (9.8%),
control 38 (10.1%), p=0.91

In-hospital mortality; intervention N=73 (3.26%), control
N=67 (2.95%), p=0.55

Death during admission, %; intervention 2.3%, control
2.2%, p=0.90

Outcomes

Length of stay; intervention, median (range), 7days (1 to
50), control 8days (2 to 86), p=0.03

Length of stay; intervention, median (IQR) 15days (9 to
25), control 15 (9 to 27), p=0.01

Length of stay; intervention, median (IQR) 3.84days (2.12
to 7.57), control 3.99days (2.19 to 7.57), p=0.38

Length of stay in days; HR 1.16 (0.97 to 1.38), p=0.11

Length of admission, days, mean (SD); intervention
4.8+6.0, control 4.84+5.5, p=0.94
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GRADE profile 21:

Reference
Vomiting
Little (1997)

Spiro (2006)

Diarrhoea
Arroll (2002)

Little (1997)

Little (2001)

Spiro (2006)

Rash
Little (1997)

Little (2001)

Stomach ache
Little (1997)

Design

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

adverse events

Risk of bias
Very serious®

Very serious *

Very serious®

Very serious®

Very serious *

Very serious *

Very serious®

Very serious *

Very serious®

! allocation concealment unclear, no blinding
2 unclear prescriber recruitment or self-selected prescriber participation (such as members of peer review groups/continuing education groups/research network members)
3 . . .

single hospital site

“lack of randomisation details or inadequate randomisation, no blinding

GRADE profile 22:

Reference
Andreeva

Design

Cluster RCT

Risk of bias
Very serious®

Inconsistency

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

point-of-care; antibiotic use

Inconsistency
N/A

Indirectness Imprecision
Serious ? No serious
Serious® No serious
Serious® Serious *
Serious 2 No serious
Serious 2 No serious
Serious® No serious
Serious 2 No serious
Serious ? No serious
Serious 2 No serious

Indirectness Imprecision

Serious? Serious®

National Institute for Health and Care Excellence 2015

Outcomes Other

Antibiotic use, delayed antibiotics N=45/179 (8.4%),
immediate antibiotics N=18/215 (8.4%), OR 1.00 (95%Cl,
0.49 to 2.05)

Antibiotic use, delayed antibiotics N=15/132 (11.4%),
immediate antibiotics N=15/133 (11.3%), OR 1.01 (95%Cl,
0.47 to 2.16)

Antibiotic use, delayed antibiotics N=11/67 (16.4%),
immediate antibiotics N=12/62 (19.4%), OR 0.82 (95%Cl,
0.33 t0 2.02)

Antibiotic use, delayed antibiotics N=23/179 (12.9%),
immediate antibiotics N=23/215 (10.7%), OR 1.23 (95%Cl,
0.67 to 2.28)

Antibiotic use, delayed antibiotics N=14/150 (9.3%),
immediate antibiotics N=25/135 (18.5%), OR 0.45 (95%ClI,
0.22 t0 0.91)

Antibiotic use, delayed antibiotics N=10/132 (7.6%),
immediate antibiotics N=31/133 (23.3%), OR 0.27 (95%ClI,
0.13 to 0.58)

Antibiotic use, delayed antibiotics N=11/180 (6.1%),
immediate antibiotics N=14/215 (99.5%), OR 0.93 (95%ClI,
0.41 to 2.11)

Antibiotic use, delayed antibiotics N=8/150 (5.3%),
immediate antibiotics N=6/135 (4.4%), OR1.21 (95%Cl,
0.41 to 3.58)

Antibiotic use, delayed antibiotics N=48/180 (26.7%),
immediate antibiotics N=66/215 (99.5%), OR 0.82 (95%Cl,
0.53t0 1.27)

Outcomes Other

Antibiotic prescribing, CRP N=18/49, standard care
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Reference Design Risk of bias Inconsistency  Indirectness Imprecision
(2013)
Baer (2013) RCT Serious” N/A Serious® Serious®
Cals (2009) Cluster RCT  Very serious®  N/A Serious? Serious
Cals (2010) RCT Very serious” N/A Serious? No serious
Diederichsen ~ RCT Very serious’  NJ/A No serious Serious’
(2000)
Esposito RCT Very serious®  N/A Serious® Serious®
(2011)
Gonzales RCT Very serious’®  N/A Serious™ Serious®
(2011)
Manzour RCT Very serious™  N/A Serious™® No serious
(2010)
Schuetz Individual No serious Serious™ No serious Serious™
(2013) patient

meta-

analysis

! randomisation unclear, allocation concealment unclear, no blinding, physician recruitment to trial
2 unclear how selected GPs selected
®following adjustment in Cochrane analysis does not meet aimed for sample size
“ no blinding, physician recruitment to trial
® adult values used for children or unclear if children’s values used
® did not achieve aimed for sample size
” no sample size consideration
& incomplete outcome reporting
? allocation concealment unclear, no blinding
single hospital site
randomisation unclear, allocation concealment unclear, no blinding, physician recruitment to trial
'2 variation in the risk of bias consideration in the included studies, no blinding
3variation in adherence to procalcitonin algorithm
! factorial design trial, testing for significance not done for antibiotic prescribing

GRADE profile 23:  point-of-care; mortality

Reference Design Risk of bias Inconsistency  Indirectness Imprecision
Schuetz Individual No serious Serious® No serious Serious®
(2013) patient

meta-

analysis

! variation in the risk of bias consideration in the included studies, no blinding

National Institute for Health and Care Excellence 2015

Outcomes
N=22/38, RR (95%Cl) 0.63 (0.40 to 1.00)
Antibiotic prescribing (community-acquired pneumonia),

PCT N=77/108, control N=83/105, OR (95%Cl) 0.66 (0.35
to 1.23)

Antibiotic prescribing, CRP , N=39/110 (43%), usual care
N=67/120 (80%)

Antibiotic prescribing, CRP N=56/129, standard care
N=73/129, RR(95%CI) 0.77 (0.60 to 0.98)

Antibiotic prescribing, CRP N=179/414, standard care
N=184/398, RR (95%CIl) 0.94 (0.80 to 1.09)

Never given antibiotics, PCT N=24/155, between group
difference for rate and duration of antibiotics, p<0.05

Antibiotic prescribing, CRP 37% (95%Cl) 26 to 48%,
control 31% (95%Cl) 19 to 43%, p=0.46

Antibiotic prescribing, PCT N=48/192, control N=54/192),
% difference (95%Cl) -3 (-12 to 6)

Initiation of antibiotic prescribing, PCT N=1341/2085,
control N=1778/2126, adjusted OR (95%(Cl), 0.24 (0.20 to
0.29), p<0.001

Outcomes

Mortality, PCT N=118/2085, control N=134/2126, adjusted
OR (95%Cl), 0.29 (0.71 to 1.23), p=0.754
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Reference Design Risk of bias Inconsistency  Indirectness Imprecision ~ Outcomes Other Quality
2variation in adherence to procalcitonin algorithm

GRADE profile 24: point-of-care; length of stay

Reference Design Risk of bias Inconsistency  Indirectness Imprecision  Outcomes Other Quality
Gonzales RCT Very serious® N/A Serious? Serious® Length of stay, median minutes (IQR), CRP 283 (95%ClI) @000
(2011) 200 to 362, control 285 (95%CI) 208 to 369, p=0.73 VERY LOW

! allocation concealment unclear, no blinding
%single hospital site
®did not achieve aimed for sample size

Forest plot 1:

Figure 1: CRP, antibiotic prescribing (Aabenhus, 2014)

CRP Standard care Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Andreeva (2013) 18 49 22 | 181% 0.63[0.40,1.00] ]

Cals {(2009) 0 648 k)| a9 16.0% 0.59[0.38, 0.91] —

Cals (2010) A 1249 73 128 296% 0.77 [0.60, 0.98) +H
Diederichsen (2000) 179 414 184 398 39.4% 0.84 [0.80,1.09) ]

Total (95% CIj 657 624 100.0% 0.77 [0.62, 0.95] 4

Total events 273 3o

Heteropeneity: Tau= 0.02; Chi*= 6.48, df= 3 (F =004 F=54% I

001 0 10 100
Test for overall effect 7= 2.39(F = 0.02) Favaurs CRP Favours standard ca

D.2.3 Barriers to decision making

Quality assessment checklist used as outlined in Appendix H.

National Institute for Health and Care Excellence 2015
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Timely adoption and diffusion of a new antimicrobial

GRADE profile 25: reported susceptibility vs usual reporting

Author(s): McNulty (2011)
Date: 2014-10-07

Question: Amendment of reported susceptibility vs usual reporting be used for adoption and diffusion of new antibiotics?

Settings: Primary care

Quality assessment No of

Noof  Design Risk of Inconsistency  Indirectness  Imprecision Other patients

studies bias consideration

S

Cefalexin prescribing rate (follow-up up to 14 months; measured with: Survey results)

1 observation seriousl, no serious seriousl no serious none N/A
al studies 2 inconsistency imprecision

Co-amoxiclav prescribing rate (follow-up up to 14 months; measured with: Survey results)

1 observation seriousl, no serious seriousl no serious none N/A
al studies 2 inconsistency imprecision

Cefalexin prescribing rate (follow-up up to 14 months; measured with: MIQUEST query)

1 observation seriousl, no serious seriousl no serious none N/A
al studies 2 inconsistency imprecision

Co-amoxiclav prescribing rate (follow-up up to 14 months; measured with: MIQUEST query)

1 observation seriousl, no serious seriousl no serious none N/A

al studies 2 inconsistency imprecision

Cefalexin (second antibiotic) prescribing rate (follow-up up to 14 months; measured with: MIQUEST query)

no serious none N/A
imprecision

no serious seriousl

inconsistency

1 observation seriousl,
al studies 2

Effect

Absolute
(95% ClI)

OR 9.88 higher
(3.0 to 32.51)

OR 0.30 lower
(0.16 to 0.57)

OR 1.5 higher
(1.18 to 1.95)

OR 0.75 lower
(0.58 to 0.97)

OR 2.18 higher
(1.44 to 3.30)

Co-amoxiclav (second antibiotic) prescribing rate (follow-up up to 14 months; measured with: MIQUEST query)

no serious none N/A
imprecision

no serious seriousl

inconsistency

1 observation seriousl,
al studies 2

Ciprofloxacin prescribing rate (follow-up up to 14 months; measured with: MIQUEST query)

no serious seriousl no serious none N/A
inconsistency imprecision

1 observation seriousl,
al studies 2

National Institute for Health and Care Excellence 2015
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OR 2.44 higher
(2.01t0 2.97)

OR 0.66 lower
(0.485 to 0.897)
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Author(s): McNulty (2011)

Date: 2014-10-07

Question: Amendment of reported susceptibility vs usual reporting be used for adoption and diffusion of new antibiotics?
Settings: Primary care

Cefradine prescribing rate (follow-up up to 14 months; measured with: MIQUEST query; After, but not during, the intervention period)

1 observation seriousl, no serious seriousl no serious none N/A OR 0.73 lower LOW
al studies 2 inconsistency imprecision (0.60 to 0.89)

Nitrofurantoin prescribing rate (follow-up up to 14 months; measured with: MIQUEST query)

1 observation seriousl, no serious seriousl no serious none N/A OR 1.20 higher LOW
al studies 2 inconsistency imprecision (1.02 to 1.41)

Cefalexin prescribing rate (follow-up up to 14 months; measured with: PACT data)

1 observation seriousl, no serious seriousl no serious none N/A OR 1.20 higher  LOW
al studies 2 inconsistency imprecision (1.12 to 1.30)

Co-amoxiclav prescribing rate (follow-up up to 14 months; measured with: PACT data)

1 observation seriousl, no serious seriousl no serious none N/A OR 0.92 lower LOW
al studies 2 inconsistency imprecision (0.89 to 0.96)

All oral Cephalosporins prescribing rate (follow-up up to 14 months; measured with: PACT data)

1 observation seriousl, no serious seriousl no serious none N/A OR 1.04 higher LOW
al studies 2 inconsistency imprecision (1.00 to 1.09)

Nitrofurantoin prescribing rate (follow-up up to 14 months; measured with: PACT data)

1 observation seriousl, no serious seriousl no serious none N/A OR 1.12 higher  LOW
al studies 2 inconsistency imprecision (1.06 to 1.19)

National Institute for Health and Care Excellence 2015
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Appendix E: Economic evidence tables

Reducing antimicrobial resistance.

No economic evidence was identified

Decision making

Evidence Table 70: Jensen KM. Cost effectiveness of abbreviating the duration of intravenous antibacterial therapy with oral
fluoroquinolones

Jensen KM; Paladino, JA. Cost effectiveness of abbreviating the duration of intravenous antibacterial therapy with oral fluoroquinolones. PharmacoEconomics

11(1):64-74. 1997.
Study details

Economic analysis:

Cost effectiveness analysis
(CEA)

Study design:

Randomised controlled trial data
from two trials informed a
decision tree model.

Approach to analysis:
Perspective: Integrated Health
Network perspective (IHN) i.e. a
wider scope of both inpatient and
outpatient care costs.

Time horizon: Not stated

Discounting: No discounting was
applied, since benefits occurred
at the same time as costs.

Population and
interventions

Population

Hospitalised adult patients (=18
years of age) with serious
bacterial infections, caused by
organisms that were susceptible
to the parenteral antibacterials
and the oral fluoroquinolones
used were enrolled if therapy
was anticipated to last a
minimum of 7 to 8 days.

Intervention

Parenteral antibacterials for only
2 to 4 days, followed by either
oral ciprofloxacin (750mg every
12 hours) or oral enoxacin
(400mg every 12 hours), for a
total therapy duration of at least
7 to 8 days

Comparator

Standard duration therapy with
parenteral antibacterials, usually

National Institute for Health and Care Excellence 2015

Costs

Total cost

At level 4 the mean cost + SEM
was:

Intervention:$4818 + $269
Control: $5028 + $294
(p=0.14%

Currency & cost year:
US Dollars ($), 1995

Cost components
incorporated:

Level 1: drug acquisition cost
only

Level 2: level 1 plus costs of
laboratory drug monitoring,
treatment of adverse events,
secondary antibacterials and
preparation and administration
Level 3: level 2 plus costs of
physician care. diagnostic and
therapeutic procedures and

Health outcomes

The probability of clinical
success was 0.76 for the switch
therapy group and 0.72 for the
standard IV therapy group, a
non-significant difference

(p=0.7).

The probability of treatment
failure was 0.19 for the switch
therapy group and 0.21 for the
standard IV therapy group,
respectively (p=0.7).

The probability of failure due to
lack of efficacy was 0.08 in the
switch therapy group and 0.20 in
the standard IV therapy group
(p=0.03), and due to adverse
drug reaction 0.11 and 0.01,
respectively (p=0.02).

Adverse events which were
probably related to a study drug

213

Cost effectiveness

ICER: No incremental analysis
was performed. The cost-
effectiveness ratios were
$6339 for each successful
outcome in the switch therapy
group versus $6983 in the
standard group.

Analysis of uncertainty:
One way sensitivity analysis
was conducted on the
probability of treatment
success, the cost per day of
hospitalisation and drug cost
were varied.

At level 4 substantial drug
acquisition cost changes were
required before standard IV
therapy became more cost
effective. The model was not
sensitive to hospitalisation
costs.
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Jensen KM; Paladino, JA. Cost effectiveness of abbreviating the duration of intravenous antibacterial therapy with oral fluoroquinolones. PharmacoEconomics

11(1):64-74. 1997.

1 Wilcoxon Rank Sum Test
SEM=Standard Error of the Mean

7 to 8 days, with subsequent
change to oral antibacterials
allowed.

outpatient visits

Level 4: level 3 plus the base
cost per hospital day ($US270)

occurred in 50% of switch
therapy patients and in 33% of
standard IV therapy patients
(p=0.02). Additionally 3 patients
died but this did not alter the
results of modelling, and are not
further discussed.

The model was sensitive to
changes in the probability of
treatment success (if standard
IV therapy was effectiveness
was increased by 8% to 80%
and switch therapy was
decreased by 6% to 70%).

Evidence Table 71: McGregor, JC. et al. (2006) Impact of a computerized clinical decision support system on reducing inappropriate
antimicrobial use: arandomized controlled trial

McGregor JC, Weekes E, Forrest GN, Standiford HC, Perencevich EN, Furuno JP et al. Impact of a computerized clinical decision support system on reducing
inappropriate antimicrobial use: a randomized controlled trial. 3 Am Med Inform Assoc 2006; 13(4):378-384.

Study details

Economic analysis:

Authors state that this is a cost
effectiveness analysis (CEA). No
summary measure of health
benefit was included by the
authors (costs and benefits were
not combined). Therefore, the
study was effectively a cost-
consequences analysis.

Study design:

Data from a US randomized
controlled trial in adult inpatients

Approach to analysis:

Perspective: Appears to adopt a
payer perspective only

Time horizon:
Not stated

Population and
interventions

Population

Adult inpatients admitted to
wards managed by the
antimicrobial management team
(all wards except shock trauma,
cancer, and pediatric wards)
between May 10 and August 3,
2004 were randomized to one
arm of the trial.

Intervention

Standard care provided by an
antimicrobial management team
but supplemented with the web-
based clinical decision support
system designed to assist in the
management of antimicrobial
utilization.

Comparator

National Institute for Health and Care Excellence 2015

Costs

Total cost

During the 3-month study period,
the University of Maryland
Medical Center spent $285,812
on antimicrobials in the
intervention arm and $370,006 in
the control arm.

Currency & cost year:

US Dollars ($), [cost year not
stated]

Cost components
incorporated:
Hospital antimicrobial
expenditure only.

Health outcomes

Patient mortality:

No significant difference in the
in-hospital mortality between
patients assigned to the
intervention and the control arms
(p=0.55)

Length of hospitalization:

No significant difference was
observed in the length of
hospitalization between the two
study arms (p=0.38).

Frequency of testing for
Clostridium difficile:

Fewer patients in the
intervention than the control arm
experienced diarrhoea as a side
effect of antimicrobial use as
indicated by testing for C.

214

Cost effectiveness

ICER: No incremental analysis
was performed. The
intervention arm was
associated with savings of
$84,194 (22.8%) ($37.64 per
patient in the intervention arm).

Analysis of uncertainty: No
sensitivity analysis was
performed.
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McGregor JC, Weekes E, Forrest GN, Standiford HC, Perencevich EN, Furuno JP et al. Impact of a computerized clinical decision support system on reducing
inappropriate antimicrobial use: a randomized controlled trial. J Am Med Inform Assoc 2006; 13(4):378-384.

Discounting:
Not stated

Standard care provided by the
team.

difficile, though the difference
was not statistically significant
(5.7% vs. 6.6%) patients,
respectively; p=0.21.

There were also no significant
differences in the number of

positive C. difficile tests (p=0.49)

between the intervention and
control groups.

Evidence Table 72: Scheetz, MH et al., (2009) Cost-effectiveness analysis of an antimicrobial stewardship team on bloodstream
infections: a probabilistic analysis

Scheetz, MH; Bolon, MK; Postelnick, M et al (2009) Cost-effectiveness analysis of an antimicrobial stewardship team on bloodstream infections: a probabilistic
analysis. Journal of Antimicrobial Chemotherapy (2009) 63, 816—825

Study details

Economic analysis:
Cost utility analysis

Study design:

Decision analytic model with
data identified by a systematic
review of the literature
(experimental and observational
studies and one clinical guideline
report)

Approach to analysis:
Perspective: Institutional
perspective

Time horizon: Not reported

Discounting: No discounting
applied

Population and
interventions

Population:

Patients with bloodstream
infections that were either Gram-
negative or Staphylococcus
aureus during their hospital
admission were included in the
model. The analysis covered the
duration of hospital stay.

Intervention:

The presence of an Antimicrobial
Stewardship Team (AST) who
switch patients from receiving no
treatment for significant Blood
Stream Infections (BSIs) into the
category of active treatment for
their infection. The use of
decision support was included in
the model.

Comparator:

National Institute for Health and Care Excellence 2015

Costs

Total cost (Base case):
Intervention: $40144
Standard treatment: $39776

Currency & cost year:

US Dollars ($), no cost year
given (or any inflationary factors
to costs).

Cost components
incorporated:

Hospital costs (including
intensive care costs),
superinfection, AST cost, cost of
a computerised clinical decision
support tool (including support
and maintenance). Cost of BSI
based upon the incidence of BSI
at a large academic medical
centre.

Health outcomes

Total QALYs (Base case):
Intervention: 8.01 QALYs
Comparator: 7.92 QALYs

Please note that the utility
weights associated with having
bloodstream infections were

based on authors’ assumptions.

215

Cost effectiveness

ICER:

The base case ICER for AST
compared with standard care
was $4089 per QALY gained.

Probability cost-effective:
Results from the probabilistic
sensitivity analysis
demonstrated there was more
than 90% likelihood that an
AST would be cost-effective at
a level of $10000 per QALY.

Analysis of uncertainty:
One-way sensitivity analysis of
probability of receiving an
active antibiotic on general
floors resulted in ICERSs that
ranged from $2014 to $22696
per QALY. For ICU patients the
ICER ranged from $3358 to
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Scheetz, MH; Bolon, MK; Postelnick, M et al (2009) Cost-effectiveness analysis of an antimicrobial stewardship team on bloodstream infections: a probabilistic
analysis. Journal of Antimicrobial Chemotherapy (2009) 63, 816—825

Standard care (no AST).

1 The model was stratified according to the likelihood of being on a general ward (floor) or an intensive care unit (ICU)

$3683 per QALY.

In a probabilistic sensitivity
analyses, the 95% confidence
interval for the incremental
cost-effectiveness ratio ranged
from dominant (cheaper and
more effective) to $24,379 per
QALY.

Evidence Table 73: Hunter, R (2015) Cost-Effectiveness of Point-of-Care C-Reactive Protein Tests for Respiratory Tract Infection in

Primary Care in England

Hunter, R (2015) Cost-Effectiveness of Point-of-Care C-Reactive Protein Tests for Respiratory Tract Infection in Primary Care in England. Advances in

Therapy (2015) 32:69-85
Study details

Economic analysis:
Cost utility analysis

Study design:

Decision analytic model with
data identified from previous
studies used for the model
probabilities

Approach to analysis:

Perspective: NHS (payer)
perspective

Time horizon: 3 year time
horizon for the Markov model

Population and
interventions

Population:

A hypothetical cohort of 100
patients with assumed
characteristics of adult patients
that attend primary care with
respiratory tract infection (RTI)
symptoms [50 years old, 62%
female] based on data from the
Cals JW et al (2013) study.

Intervention:

The model compares three

strategies of point-of-care C-

reactive protein (POC CRP)

testing for patients presenting

with RTI. These were:

e GP plus POC CRP test with
antimicrobials prescribed

National Institute for Health and Care Excellence 2015

Costs

Total cost (discounted) over 3
years per 100 patients:
Current practice: £18,081

GP plus POC CRP: £18,039
PN plus POC CRP: £17,401

GP plus POC CRP and
communication: £18,431

Currency & cost year:

UK pounds (£) the cost year(s)
are given as 2012/2013 prices.

Cost components
incorporated:

Cost per POC CRP test only*
(test material — reagent,
depreciation of machine, cost of

Health outcomes

QALYs (discounted) over 3
years per 100 patients:
Current practice: 255.630
GP plus POC CRP: 255.764
PN plus POC CRP: 255.761

GP plus POC CRP and
communication: 255.588

Antibiotics prescribed
(courses) over 3 years per 100
patients:

Current practice: 184
GP plus POC CRP: 136
PN plus POC CRP: 167

GP plus POC CRP and
communication: 137
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Cost effectiveness

ICER:
No ICER was presented for
these analyses

Probability cost-effective:

In a probabilistic sensitivity
analysis, at a willingness to
pay (WTP) of £20,000 per
QALY, GP plus CRP has a
higher NMB than current
practice for 77% of iterations
and practice nurse plus CRP
has a higher NMB than current
practice for 82% of iterations.

Analysis of uncertainty:
In probabilistic sensitivity
analysis (3 year time horizon,



Appendices
Economic evidence tables

Hunter, R (2015) Cost-Effectiveness of Point-of-Care C-Reactive Protein Tests for Respiratory Tract Infection in Primary Care in England. Advances in

Therapy (2015) 32:69-85

Discounting: 3.5% discount rate
applied for both future costs and
benefits

accordingly

e Practice nurse (PN) plus
POC CRP test with the
nurse undertaking the POC
CRP test and then passing
the results to the GP to
prescribe accordingly

e GP plus POC CRP test and
communication training (as
for first bullet except that the
GP has received training on
communication with patients
regarding RTI and
antimicrobials.

Comparator:

GP care based upon the GPs
views and patient expectation.

GP training, GP cost for duration
of test, PN cost for duration of
test, cost per antibiotic
prescription, cost of
communication training; Unit
costs for GP consultation, GP
out-of-hours, hospital
outpatients, hospital admission,
chest x-ray, blood and other
(sputum, spirometry).

Infections over 3 years per 100 100 patients and 1000

patients:

Current practice: 217.89
GP plus POC CRP: 202.97
PN plus POC CRP: 202.97

GP plus POC CRP and
communication: 199.98

iterations) the GP plus CRP
test strategy is dominant (costs
less and results in more
QALYSs) compared to current
practice in 50% of simulations;
in 65% of simulations the
practice nurse plus CRP test
strategy is dominant and in
19% the GP plus CRP and
communication training
strategy is dominant.

! The costs in the model do not appear to include the purchase or maintenance of the Afinion™ Analyzer, it is stated that only the incremental costs of the CRP test
and treatment of RTI are included (i.e. it is assumed that the analyzer is already in place in the practice and being used for estimation of POC HbAlc, for example)

Barriers to decision making

No economic evidence was identified.

Timely adoption and diffusion of a new antimicrobial

No economic evidence was identified.
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Appendix F: Linking evidence to
recommendations

This appendix shows identify the evidence that has been used to devise the guideline
recommendations. Supporting evidence is either from the evidence statements and/or
guideline development group (GDG) discussions. All GDG discussions are captured in the
evidence to recommendations section of the full guideline (sections 5.5, 6.5, 7.5 and 8.5)

The guideline includes 4 evidence reviews written in corresponding sections of the full
guideline:

e Section 5: Reducing antimicrobial resistance

e Section 6: Decision-making

e Section 7: Barriers to decision-making

e Section 8: Timely adoption and diffusion of a ‘new’ antimicrobial

Each recommendation has a short code indicating where the evidence has come from. The
number(s) in the code refer to the section of the full guideline where the statement is from.
For example Recommendation 21 has the code 5.4.1 which refers to the evidence

statement(s) in section 5.4.1 in the guideline. Each recommendation may have more than 1
code.

Where a recommendation is not directly taken from the evidence statements, but is inferred
from the evidence during GDG discussions, this is indicated by IDE (inference derived from
the evidence).

Recommendation 1: 7.6 (IDE)
Recommendation 2: 7.6 (IDE)

Recommendation 23: 7.6 (IDE)
Recommendation 34: 7.6 (IDE)
Recommendation 45: 6.5 (IDE); 8.5 (IDE)
Recommendation 56: 5.5 (IDE)
Recommendation 7: 7.6 (IDE)

Recommendation 8: 6.5 (IDE): 7.6 (IDE): 8.5 (IDE)

Recommendation 69: 6.5 (IDE); 7.6 (IDE)
Recommendation #10: 5.5 (IDE); 6.5 (IDE); 7.6 (IDE)
Recommendation 811: 7.6 (IDE)

Recommendation 912: 7.6 (IDE); 8.5 (IDE)
Recommendation 4613: 5.5 (IDE)
Recommendation 4114: 5.5 (IDE); 8.5 (IDE)
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Recommendation 15:
Recommendation 16:
Recommendation 17:
Recommendation 18:
Recommendation 19:
Recommendation 20:
Recommendation 21:
Recommendation 22:
Recommendation 23:
Recommendation 24:
Recommendation 25:
Recommendation 26:
Recommendation 27:

Recommendation 28:

7.6 (IDE)

7.6 (IDE)

7.6 (IDE)

5.5 (IDE); 7.6 (IDE); 8.5 (IDE)
7.6 (IDE)

5.5 (IDE)

8.5 (IDE)

8.4.1

7.6 (IDE)

7.6 (IDE)

5.4.1; 5.5 (IDE)

5.5 (IDE); 6.5 (IDE); 7.6 (IDE)
5.5 (IDE); 8.5 (IDE)

5.5 (IDE); 8.5 (IDE)

Recommendation 29:

5.5 (IDE); 8.5 (IDE)

Recommendation 2830: 6.4.1

Recommendation 2931: 5.5 (IDE)

Recommendation 362
Recommendation 313
Recommendation 324
Recommendation 353
Recommendation 364
Recommendation 375
Recommendation 386

Recommendation 397

: 5.5 (IDE)

: 5.5 (IDE); 6.4.1; 6.5 (IDE)

1 5.4.1; 5.5 (IDE); 6.4.1; 6.5 (IDE)
: 5.5 (IDE)

: 7.6 (IDE)

: 5.5 (IDE)

1 5.4.1; 5.5 (IDE)

:5.4.1

Recommendation 4038: 8.5 (IDE)

Recommendation 4139: 8.4.2

Recommendation 426
Recommendation 431
Recommendation 442
Recommendation 453
Recommendation 464

Recommendation 475

:8.4.2

:8.4.2

: 8.5 (IDE)

: 8.5 (IDE)

: 8.3.2 (Table 18); 8.5 (IDE)
:8.4.2
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Recommendation 486: 8.5 (IDE)
Recommendation 49%: 8.4.2
Recommendation 5048: 8.4.2
Recommendation 5149: 8.5 (IDE)
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Appendix G: Organisations providing
written or oral evidence

Organisations providing written evidence submissions
Organisation:
Abertawe Bro Morgannwg University Health Board
Airedale NHS Foundation Trust
Alder Hey Children's NHS Foundation Trust
Alere Ltd
Aneurin Bevan University Health Board
Barnet & Chase Farm (Royal free Trust)
Barts Health NHS trust- Whipps Cross Hospital
British Thoracic Society
British Thoracic Society
Calderdale and Huddersfield NHS Trust
City Hospitals Sunderland NHSFT
Colchester Hospitals NHS Foundation Trust
Croydon Health Services NHS Trust
Derbyshire Community Health Services NHS Trust
Ealing Hospital, London North West Healthcare NHS Trust
East and North Herts NHS Trust
Epsom and St. Heliers University Hospitals NHS Trust
Frimley Health- Wexham Park
Golden Jubilee National Hospital
Great Ormond Street
Health and Social Care Board NI
Hinchingbrooke NHS Trust
Homerton University Hospital
Hull and East Yorkshire Hospitals
Ipswich Hospital NHS Trust
Kettering General Hospital
North East London Commissioning support unit - Anglia
NHS Borders
NHS Greater Glasgow and Clyde
NHS Highland
NHS Orkney
NHS Shetland
NHS South East Staffordshire & Seisdon Peninsula CCG
NHS Stafford & Surrounds CCG
NHS Tayside
NHS West Kent CCG
North Bristol NHS Trust
North of England Commissioning Support Unit
Northampton General Hospital
Nottingham University Hospitals
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Organisation:

Oxford University Hospitals NHS Trust
Peterborough and Stamford Hospitals NHS Foundation Trust
Public Health England

Princess Alexandra NHS Hospital Trust

Royal Bolton Hospital

Royal Bournemouth Hospital

Royal Cornwall Hospitals NHS Trust

Royal Derby Hospital

Royal Devon and Exeter NHS Foundation Trust
Royal Devon and Exeter NHS Foundation Trust
Royal Free London NHS Foundation Trust

Royal Free London NHS Foundation Trust

Royal National Orthopaedic Hospital

Salford Royal NHS Foundation Trust

Scottish Antimicrobial Prescribing Group

Sheffield CCG

South Tees Hospitals NHS Foundation Trust
Southport and Ormskirk NHS Trust

Stockport NHSFT

Sussex Community NHS Trust

Taunton and Somerset NHS Foundation Trust
The Royal Bournemouth Hospital

University Hospital of South Manchester
University College London Hospitals NHS Foundation Trust
University Hospital Southampton

University Hospitals Bristol NHS Foundation Trust
University Hospitals of Leicester NHS Trust
Walsall Healthcare Trust

West Hertfordshire Hospitals NHS Trust

Whittington Health Integrated Care Organisation (including Whittington Hospital, Islington and
Haringey Community Services)

Western Health and Social Care Trust
Wye Valley NHS Trust

York Teaching Hospitals

Yorkshire and Humber CSU
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Appendix H: Quality assessment checklist

Originally published in the British Journal of Medicine see:
http://www.bmj.com/content/suppl/2004/05/27/328.7451.1312.DC1#e

Critical appraisal checklist for a questionnaire study

Research question and study design

Was a questionnaire the most appropriate method?

Validity and reliability

Have claims for validity been made, and are they justified?

(Is there evidence that the instrument measures what it sets out
to measure?)

Have claims for reliability been made, and are they justified?

(Is there evidence that the questionnaire provides stable
responses over time and between researchers?)

Format

Are example questions provided?

Did the questions make sense, and could the participants in the
sample understand them? Were any questions ambiguous or
overly complicated?

Piloting

Are details given about the piloting undertaken

Was the questionnaire adequately piloted in terms of the
method and means of administration, on people who were
representative of the study population?

Sampling

Was the sampling frame for the definitive study sufficiently large
and representative?

Distribution, administration and response

Was the method of distribution and administration reported

Were the response rates reported, including details of
participants who were unsuitable for the research or refused to
take part?

Have any potential response biases been discussed?
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