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This guidance document on prudent use of antibiotics and other antimicrobial drugs has been produced
for NHSScotland by the Scottish Medicines Consortium (SMC). It fulfils one of the requirements set out
in the Antimicrobial Resistance Strategy and Scottish Action Plan (Scottish Executive Health Department
2002) and formspart of theHealthcareAssociated Infection (HAI)ActionPlanworkprogrammeoverseenby
the Ministerial HAI Task Force. The objective was the development of a set of Good Practice Recommen-
dations for Antimicrobial Prescribing in Hospitals to be implemented at the national or local level. The
publication of the recommendations of this document in the Journal of Antimicrobial Chemotherapy (JAC)
aims tohighlight the valueof suchanational framework to abroader national and international community,
particularly aimed at those decision-makers involved in antimicrobial stewardship. While some of its
contentmayonlybeapplicable toadevolvedScottishHealthCaresystemwefeel thatmanyof theprinciples
andgood practice points are of generic concern andwould be of relevance and value to all acute hospitals.
On behalf of the all the authors involved in producing this document it is our hope that this article will
stimulate debate and action within our acute hospitals.
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Introduction to antimicrobial stewardship

A number of guidelines and national policy documents related to
antimicrobial stewardship have been produced in North America1

and by the European Antibiotic Resistance Prevention and Control
Project (ARPAC).2 The recent Cochrane systematic review of
antimicrobial control interventions to improve antibiotic prescrib-
ing in hospitals provides an excellent evidence base for the most
effective interventions related to improving prescribing in
hospitals.3 Our recommendations (http://www.Scotland.gov.uk/
Publications/2005/09/02132609/26114; last accessed 31 March
2006) build on this work as well as supporting work currently
being undertaken by the Specialist Advisory Committee on
Antimicrobial Resistance (SACAR).

Introduction to recommendations

Prudent antimicrobial prescribing is at the core of the Scottish
Action Plan on Antimicrobial Resistance,4 alongside surveillance
of resistance and control of healthcare associated infection (HAI).

Prudent antimicrobial prescribing requires multidisciplinary
collaboration with a rigorous approach to combining the best
available research evidence with detailed knowledge of local
clinical needs and antimicrobial resistance.4–9

Membership of the Scottish Medicines Consortium (SMC)
has been derived from NHS Boards in Scotland and includes
physicians, pharmacists, a nurse, health economists, finance
directors, Board Chief Executives, representatives of remote
Boards, Association of British Pharmaceutical Industry, and
patient and voluntary group representatives. SMC’s potential role
in promoting prudent antimicrobial prescribing was explicitly
recognized in the Scottish Action Plan in 2002.

The establishment of a new body, the SMC, brings together
Area Drugs and Therapeutics Committees (ADTCs) and the
pharmaceutical industry. This new body will co-ordinate across
Scotland work done to evaluate (in terms of clinical and cost
effectiveness) new medicines, new formulations and new indica-
tions for existing medicines, including antimicrobial agents. The
possibility of it being used to provide a forum in which antimi-
crobial prescribing policies across Scotland can be co-ordinated
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will be explored. Drug and Therapeutics Committees are key
in the development, implementation and review of formularies
and policies on the management and appropriate use of anti-
microbials. These formularies and policies will be informed by
national initiatives including SIGN guidelines, the work of the
Health Technology Board and the SMC.

In Scotland there are a number of challenges related to antimi-
crobial prescribing facing hospitals. These have been recognized
by the Scottish Executive Health Department and SMC and relate
to the following:

� Evidence of wide variation in antimicrobial prescribing policy
and practice

� Concern about insufficient regular liaison between micro-
biologists, clinicians and pharmacists

� Concern about inadequate supervision of prescribing and
inappropriate choice, duration and records of administration
by junior doctors

� Need for work particularly on standardization of approaches to
acute hospital prescribing of antimicrobials

� Evidence of suboptimal linkage between prescribing and infec-
tion expertise

� Need for hospital-wide multidisciplinary approaches to antimi-
crobial prescribing including role and limitations of medicines;
knowledge of local susceptibility patterns; use of intravenous
(iv) and oral routes; duration of treatment and prophylaxis; moni-
toring of levels; and routine collection of data in relation to
outcomes, streamlining/rationalization and use of laboratory
results

A short life project group (Antibiotic Prescribing Policies and
Practice; APP&P) was set up to address the issue of antimicrobial
prescribing policy and practice in Scottish acute hospitals and to
advise the SMC on future strategy in this area.

Objective

The objective of this group was development of a set of
Good Practice Recommendations for Antimicrobial Prescribing
in Hospitals to be implemented at the national or local level.

Methodology, remit and implementation

It was agreed to adopt a consensus based approach using existing
international,5,7,8 national4,6,9–15 and local evidence with expert
opinion16,17 represented within the multidisciplinary group. The
important work of the Scottish Infection Standards and Strategy
(SISS) Group on Antimicrobial Prescribing in Hospital,17 other pub-
lished literature related to investigating antimicrobial usage through
selected indicators18 and suggestions related to improving under-
graduate education19 were used as a valuable starting point for
the APP&P group’s deliberations. This group aims to further develop
this work and produce a useful national and local framework for
good antimicrobial prescribing in hospitals. It was not within the
groups remit to (1) consider community antimicrobial prescribing or
(2) provide a national template for hospital antimicrobial policies.
However, as many of the principles defined in this document are
generic and applicable to other healthcare settings, it would be
reasonable to commend the development of such a framework for
primary care. Furthermore, the development of guidance for pre-
paration and revision of hospital and community antimicrobial
policies is clearly desirable,4,6,7,14 and the APP&P group support

the development and Scottish adoption, after due consideration of
the work currently being undertaken nationally by the SACAR
(http://www.advisorybodies.doh.gov.uk/sacar/contact.htm).

The recommendations given in this article should provide clear
points of action for implementation by bodies or persons identified
in this document. Some of these recommendations require national
co-ordination and implementation while others lie at the NHS Board
or local level. It is envisaged that the ongoing responsibility for
monitoring the impact and effect of the processes identified, and
future responsibilities, will be placed with an appropriate national
body as part of the HAI Task Force strategy.

Six key areas of practice were identified (Table 1). Subgroups
developed and categorized good practice recommendations for these
areas. The Working Group regards all recommendations as essential
unless otherwise indicated.

Key area 1: establish standard structures and lines
of responsibility and accountability in NHS
Boards across Scotland

Introduction

There are local structures and policies to facilitate clinical
and cost-effective antimicrobial use within many hospitals in
Scotland. However, the widespread use of antimicrobials across
all clinical specialties means that often the infrastructure lacks
leadership and co-ordination across the hospital to support the
ongoing monitoring and development of Antimicrobial Pre-
scribing Policy and Practice. Clear lines of communication and
accountability between key professionals and with the organ-
ization’s clinical governance framework may be absent. Existing
structures should therefore be reviewed to ensure that the infras-
tructure is in place for effective local and national leadership,
accountability and co-ordination of APP&P.

Table 1. Summary of key areas

Key area

1 Establish standard structures and lines of responsibility and

accountability in NHS Boards across Scotland

2 Define structures and responsibility for multidisciplinary and

generic undergraduate and postgraduate training related to

antimicrobial prescribing

3 Define the minimum dataset requirements and standard

procedures for collecting information related to antimicrobial

resistance patterns

4 Define the minimum dataset requirements and standard

procedures for collecting information related to antimicrobial

consumption and quality of prescribing

at an organizational level and/or ward-specific level

5 Define the key areas for acute hospital policy and

recommendations for audit

6 Develop and define performance indicators that could be used to

assess or gauge performance related to antimicrobial

prescribing in hospitals
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Recommendation 1: national structure

A national organization should develop the national infrastructure
to support implementation of APP&P. A national clinical
forum should be established to facilitate networking across
NHSScotland in APP&P.

Recommendation 2: NHS Board responsibility

2.1 Chief Executives of NHS Boards, who are responsible for
clinical governance, should also have an overall responsibility
for APP&P in acute hospitals within their NHS Boards. They
should ensure that a local framework is in place for the imple-
mentation of the APP&P. Management processes relating
to APP&P form part of the responsibilities of the Infection
Control Manager [Health Department Letter HDL(2005)8].

2.2 The Board is responsible for establishing systems, including
information technology (IT), for implementing key areas 2–6.

Recommendation 3: hospital structures

3.1 A lead acute hospital Doctor and Pharmacist for Antimicro-
bial Prescribing Policy and Practice in hospitals should be
identified within each NHS Board.

3.2 A multidisciplinary antimicrobial management team (AMT)
for antimicrobial prescribing should be formed. This
should include the above Lead Doctor and Pharmacist,

a microbiologist and/or infectious diseases physician, and a
senior management representative (normally the Infection
Control Manager). This team should be responsible for imple-
menting the Antimicrobial Prescribing Policy and Practice.
A model structure is described in Figure 1

3.3 All acute hospitals should have an antimicrobial policy
and formulary (see Appendix 1). A recent template for
hospital antimicrobial prescribing policies from SACAR
may be helpful.20

Recommendation 4: hospital responsibility and

accountability

4.1 Clear lines of accountability should be defined between the
Chief Executive, the Lead Clinician/Pharmacist, the Drugs and
Therapeutics Committee (DTC) and AMT.

4.2 The local AMT should maintain responsibility for anti-
microbial policy and formulary management, in response to
national guidance and local susceptibility data (see key areas 4
and 5).

4.3 The AMT should have clear responsibilities and ways of
working with the DTCs and Infection Control Committee
(Appendix 2).

4.4 All clinical practitioners have a responsibility to follow good
Antimicrobial Prescribing Policy and Practice in keeping with
Clinical Governance.

Infection Control Manager

Antimicrobial Management
Team (AMT)

Specialty-based Pharmacy leads for
APP&P with responsibility for
antimicrobial prescribing

Ward-based clinical
pharmacists

PRESCRIBER

Chief Executive

Clinical
Governance
Committee

Risk
Management
Committee

Infection
Control
Committee

Drugs and
Therapeutics
Committees

Dissemination and feed back

Microbiologist/Infectious
Diseases Physician

Medical Director

Prescribing support/feedback

Figure 1. Model antimicrobial prescribing practice pathway in acute hospitals. Note: The above figure outlines a proposed pathway to monitor and influence

antimicrobial prescribingwithinahospital or healthcareorganization’s clinical governancestructure. Inparticular, themultidisciplinaryAMTshouldbea subgroupof

and report to theDTC.There should alsobea clear pathof communicationwith the InfectionControlCommitteewhere theremaybeoverlapping interests or expertise.

AnAntimicrobial Pharmacist28 should take the lead in coordinating the implementation and audit of antimicrobial practice, and as such the use of existing pharmacy

structures is essential to support this activity; the antimicrobial pharmacist should also report to the Chief Pharmacist. Local investment is likely to be required to

support the establishment of lead antimicrobial pharmacists. In some hospitals there may be specialty-based lead pharmacists who could link with ward-based

pharmacists.
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Key area 2: define structures and responsibility
for multidisciplinary and generic undergraduate
and postgraduate training related to antimicrobial
prescribing

Introduction

Appropriate and prudent prescribing of antimicrobial agents
requires a firm educational grounding for undergraduates con-
solidated with further training throughout the postgraduate years.
The ongoing application of the principles of antimicrobial pre-
scribing is essential. The following section provides guidance and
recommendations for a postgraduate framework of antimicrobial
education for all persons with prescribing responsibilities.

Recommendation 5

The AMT should take ownership for defining competencies and
skills required for prudent antimicrobial prescribing, based where
appropriate on national models.

Recommendation 6

There should be a structured multidisciplinary postgraduate
teaching programme for any professional involved in anti-
microbial prescribing or administration, designed to improve
competence at all levels; regular repetition is required, where
appropriate, due to the frequency of job changes with this
group of prescribers. The Royal Colleges of Physicians, of
Surgeons and of Nursing and the Scottish Branch of the Royal
Pharmaceutical Society together with NES could play an impor-
tant role in developing these programmes.

Recommendation 7

Teaching can be in any format but participation should be
documented in a continuing professional development (CPD)
portfolio. The NHSScotland Code of Practice for the Local
Management of Hygiene and Healthcare Associated Infection21

stipulates that healthcare workers must have specific HAI-related
CPD objectives—this would include antimicrobial prescribing.
There should be an assessment of competency for prescribing
related to antimicrobials. Regular updates should also be built
into a rolling educational programme for all staff.

Recommendation 8

Scottish Deans Curriculum Group should be asked to consider
outcomes of undergraduate medical education on prudent anti-
microbial prescribing.

Key area 3: define the minimum dataset
requirements and standard procedures for
collecting information related to antimicrobial
resistance patterns

Introduction

Clinicians should make appropriate use of the local laboratory
to guide antimicrobial therapy. Laboratories should perform
susceptibility tests using appropriately rigorous methodology to
provide clinically useful information for the clinician and epi-
demiological data to inform antimicrobial and infection control
policies.

Recommendation 9

For the purpose of both appropriate patient management and
antimicrobial resistance surveillance, blood cultures should be
submitted before antimicrobial administration in all patients
with possible bacteraemia, so long as clinical care is not com-
promised by significant delays in starting treatment. These data
can be correlated with antimicrobial consumption at a ward or
unit level to enable better benchmarking of prescribing.22

Recommendation 10

MICs or zone sizes must be measured for all clinically relevant
bacterial isolates.23

Recommendation 11

Susceptibility to non-formulary or restricted agents should not be
routinely reported.24

Recommendation 12

Standard systems should be in place for bringing antimicrobial
resistance alerts to the notice of infection control team to enable
rapid instigation of appropriate infection control precautions.5

Recommendation 13

The institution’s laboratory susceptibility data should be published
annually and used to inform prescribers, policies and formularies
in different areas of the hospital. Duplicate isolates should be
removed from the analysis.25,26

Key area 4: define the minimum dataset
requirements and standard procedures for
collecting information related to antimicrobial
consumption and quality of prescribing at an
organizational level and/or ward-specific level

Introduction

Monitoring of hospital consumption was one of the key recom-
mendations of the 1998 House of Lords report on antimicrobial
resistance. Six years later the UK still has no routine data about
antimicrobial use in hospitals. In contrast, 23 of the 31 other
countries in Europe were able to contribute hospital data to the
2003 ESAC (European Surveillance of Antimicrobial Consump-
tion). A key finding of ESAC was significant variation in the
interpretation of units of measurement of use (Defined Daily
Doses, DDD) and clinical activity (bed days), which must be
carefully standardized in order to compare use between hospitals.

Recommendation 14

A national agency should collate and report antimicrobial
utilization trends across Scotland.

Recommendation 15

All acute hospitals should analyse and report antimicrobial use
using the WHO DDDs (see http://www.escmid.org/sites/index_f.
aspx?par=2.5; last accessed 31 March 2006) as the numerator and
total occupied bed days as the denominator.
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Recommendation 16

Responsibility for setting standards and reporting hospital anti-
microbial use should be clearly identified and implemented
within all acute hospitals.

Recommendation 17

In order to facilitate audits of antimicrobial prescribing there
should be national co-ordination of minimum datasets for clinical
records to support prescribing for common infections.

Key area 5: define the key areas for acute hospital
policy and recommendations for audit

Introduction

Audit is a useful tool employed in strategies to promote and
maintain the safe and cost-effective use of antimicrobials.
Quantifying the volume or consumption of antimicrobials is use-
ful but does not indicate the quality of antimicrobial use. The
healthcare provider should develop and maintain the infrastruc-
ture to promote best antimicrobial practice.27 Figure 1 outlines
key components of this infrastructure and how they may interact
with appropriate feedback mechanisms. Best practice should be
introduced or maintained by individual prescribers. Evaluation of
this should be the work of the AMT28,29 and assessed through
surveys of individual practice (e.g. point-prevalence surveys of
antimicrobial use such as the one undertaken by the STRAMA
group in Sweden30). A local example of such a tool is available as
Appendix 3 [Supplementary data; available at JAC online (http://
jac.oxfordjournals.org/)]. Such surveys can inform more detailed
audits in key areas where potential anomalies in prescribing may
be identified. On a day-to-day basis, ward-based clinical phar-
macists, supported by the AMT, should be empowered to provide
feedback concurrently to the prescribers (see Figure 1).

Recommendation 18

Hospital Prescribing Policy/Guidelines should be developed and
implemented (Appendix 1.1).

Recommendation 19

Policies and guidelines should be reviewed annually (as a
minimum) by the AMT.

(i) Adherence to guidelines should be monitored (Appendix 1.2).
(ii) A process for feedback of information to prescribers and to

the AMT should be in place (Appendix 1.3).

Key area 6: develop and define performance
indicators that could be used to assess or gauge
performance related to antimicrobial prescribing
in acute hospitals

Introduction

During our initial discussions about the remit of this group, there
was unanimous support for developing a performance indicator
to be considered by SEHD for inclusion in the Performance
Assessment Framework and Health Action Plan for each NHS

Board. It was felt that this would provide the incentive for
ensuring a core marker of compliance with the APP&P
recommendations. The aim was to develop an indicator to
reflect an important, measurable, valid, reliable and evidence-
based measure of antimicrobial prescribing in acute hospitals.
Such an indicator presently exists for Primary Care, and while
systems in hospitals may not exist presently to measure this
readily, the group felt very strongly that these must be put
into place in the near future (See key area 5). The other two
recommendations15,31 are based on existing national recommen-
dations and reflect common and important indications for
antimicrobial prescription.

Recommendation 20

Systems should be in place to measure the following:

(i) antimicrobial consumption by DDD/1000 bed days for key
antimicrobials. Once such systems are developed and their
interpretation refined they should be considered for assess-
ment as an additional Board Performance Indicator.

(ii) the number of courses of antimicrobial therapy exceeding
24 hours, expressed as a percentage of the total number of
courses in patients having clean surgery.

(iii) the number of antibiotic courses prescribed in line with
hospital policy for community acquired pneumonia (CAP),
expressed as a percentage of all antibiotic courses prescribed
for CAP.

Acknowledgements

We would like to thank Dr Sue Payne (Public Health Medicine,
Edinburgh) for her early involvement in the group andMsMichelle
Richmond of NHS QIS for her administrative support. No financial
support was available for this work.

Membership of the working group: Professor D. N. (Chairman),
Infectious Diseases & General (Internal) Medicine, Ninewells
Hospital and Medical School; Mr Scott Bryson, Pharmaceutical
Adviser, Greater Glasgow NHS Board; Ms Rosemary Charlwood,
Antimicrobial Pharmacist, NHS Ayrshire and Arran; Dr Stephanie
Dancer, Consultant Microbiologist, Health Protection Scotland;
Professor Peter Davey, Clinical Pharmacology, Health Informatics
Centre, University of Dundee Medical School, Dundee; Dr Ian
Gould, Microbiology, NHS Grampian, Aberdeen; Mr Robert
Gray, Infection Control Nurse Specialist Adviser, NHS Ayrshire
and Arran; Dr John Haughney, General Practice, NHS Lanarkshire;
MsLauraMcIver, ScottishExecutiveHealthDepartment;DrSimon
Maxwell, Clinical Pharmacology Unit, Western General Hospital,
Edinburgh; Dr Andrew Power, Medicines Management Team,
Primary Care Division, Glasgow; Dr Andrew Seaton, Infectious
Diseases, North Glasgow Acute Hospitals Division.

Transparency declarations

None of the authors have declared any conflicts of interest relevant
to this work.

Comment on editorial process

These recommendations were developed as described in the Intro-
duction and were therefore not subject to the Journal’s usual peer

Antimicrobial prescribing policy for hospitals

1193

http://


reviewprocess. The articlewas revised by the author at the Journal’s
request in order that it complywith usual article style and explain the
relevant background to readers.

Supplementary data

Appendix 3 is available as Supplementary data at JAC Online
(http://jac.oxfordjournals.org/).

References

1. Shlaes DM, Gerding DN, John JF Jr et al. Society for Healthcare

Epidemiology of America and Infectious Diseases Society of America

Joint Committee on the Prevention of Antimicrobial Resistance: guide-

lines for the prevention of antimicrobial resistance in hospitals. Clin Infect

Dis 1997; 25: 584–99.

2. Control of Antibiotic Resistance in European Hospitals - informing

future evidence-based practice. Amsterdam, 22–24 November 2004.

http://www.abdn.ac.uk/arpac (3 February 2006, date last accessed).

3. Davey P, Brown E, Fenelon L et al. Interventions to improve

antibiotic prescribing practices for hospital inpatients.CochraneDatabase

of Systematic Reviews 2005: doi:10.1002/14651858.CD003543.pub2/.

4. Scottish Executive Health Department. Antimicrobial Resistance

Strategy and Scottish Action Plan. SEHD, Edinburgh, UK, 2002. http://

www.scotland.gov.uk/library5/health/arsap-00.asp (14 March 2006, date

last accessed).

5. Goldmann RA, Weinstein RA, Wenzel RP et al. Strategies to

prevent and control the emergence and spread of antimicrobial-resistant

microorganisms in hospitals. JAMA 1996; 275: 234–40.

6. House of Lords Select Committee on Science and Technology.

Session 1997–1998, 7th Report, 1–108. Resistance to Antibiotics

and Other Antimicrobial Agents. Chairman Lord Soulsby. The Stationery

Office, London, UK. http://www.publications.parliament.uk/pa/ld199798/

ldselect/ldsctech/081vii/st0701.htm (14March 2006, date last accessed).

7. Conclusions of the European Union Conference on ‘The microbial

threat’, 9–10 September 1998. The Copenhagen Recommendation.

Ministry of Health Ministry of Food, Agriculture and Fisheries. Vet Res

1999; 30: 119–22.

8. World Health AssemblyResolution.Emerging andOther Commun-

icable Diseases: Antimicrobial Resistance. WHA 51.16, 16 May 1998.

http://www.wpro.who.int/NR/rdonlyres/B6D9B04A-B31B-4F0B-B518-

C485DBCBCDAA/0/rc4919.pdf (15 March 2006, date last accessed).

9. Department of Health. UK Antimicrobial Resistance Strategy

and Action Plan. June 2000. http://www.publications.doh.gov.uk/pdfs/

arbstrat.pdf (14 March 2006, date last accessed).

10. BrownEM.Guidelines for antibiotic usage in hospitals. J Antimicrob

Chemother 2002; 49: 587–92.

11. Gould IM. A review of the role of antibiotic policies in the control of

antibiotic resistance. J Antimicrob Chemother 1999; 43: 459–65.

12. Davey P, Nathwani D, Rubenstein E. Antibiotic policies. In: Finch

RG, Greenwood D, Norrby SR et al., eds. Antibiotics and Chemotherapy.

London and Edinburgh, UK: Churchill Livingstone, 2003.

13. MacGowan JE Jr. Year 2000 bugs: the end of the antibiotic era.

Proc R Coll Physicians Edinb 2001; 31: 17–27.

14. Wiffen PJ, Mayon White RT. Encouraging good antimicrobial

prescribing practice: a review of antibiotic prescribing policies used

in the South East Region of England. BMC Public Health 2001; 1: 4.

15. Scottish Intercollegiate guidelines Network (SIGN) 2000. SIGN 45:

Antibiotic Prophylaxis in Surgery. Edinburgh. www.sign.ac.uk/guidelines/

fulltext/45/index.html (1 March 2006, date last accessed).

16. Nathwani D. From evidence-based guideline methodology to

quality of care standards. J Antimicrob Chemother 2003; 51: 1103–7.

17. Good Practice Guidance for Antibiotic Prescribing in Hospital.

J R Coll Physicians Edinb 2003; 33: 281–4.

18. Rational Pharmaceutical Management Plus Program. How to

Investigate Antimicrobial Drug Use in Hospitals: Selected Indicators.

Working Draft, Center for Pharmaceutical Management, Arlington, VA,

USA. May 2001. http://www.inrud.org/documents/How_to_Investigate_

Antimicrobial_Drug_Use_in_Hospitals.pdf (14 March 2006, date last

accessed).

19. Working Group on Undergraduate Medical Education of the

British Society for Antimicrobial Chemotherapy. Prudent Antimicrobial

Prescribing:aKeyLearningObjective forTomorrow’sDoctors.Discussion

Paper http://www.bsac.org.uk/ (1 March 2006, date last accessed).

20. Specialist Advisory Committee on Antimicrobial Resistance

(SACAR) 2005. UK Template for Hospital Antimicrobial Guidelines.

http://www.bsac.org.uk/latest_news.cfm?cit_id=413&FAArea1=custom

Widgets.content_view_1&usecache=false (25 February 2006, date last

accessed).

21. Healthcare Associated Infection Task Force. The NHSScotland

Code of Practice for the Local Management of Hygiene and Healthcare

Associated Infection. SEHD, Edinburgh, UK, 2004. http://www.scotland.

gov.uk/library5/health/lmhhai-00.asp (31 March 2006, date last

accessed).

22. Lamoth F, Francioli P, Zanetti G. Blood cultures as a surrogate

marker of case-mix for adjustment of hospital antibiotic consumption.

Clin Microbiol Infect 2004; 10 Suppl 3: 1–86.

23. Cornaglia G, Hryniewicz W, Jarlier V et al. European recommen-

dations for antimicrobial resistance surveillance. ESCMID Study Group

Report. Clin Microbiol Infect 2004; 10: 349–83.

24. Hospital antibiotic control measures in the UK: Working Party

of the British Society for Antimicrobial Chemotherapy. J Antimicrob

Chemother 1994; 34: 21–42.

25. Shannon KP, French GL. Antibiotic resistance: effect of different

criteria for classifying isolates as duplicates on apparent resistance

frequencies. J Antimicrob Chemother 2002; 49: 201–4.

26. Shannon KP, French GL. Validation of the NCCLS proposal to

use results only from the first isolate of a species per patient in the

calculation of susceptibility frequencies. J Antimicrob Chemother 2002;

50: 965–9.

27. Harmony project Hospital Antibiotic Policy Assessment Tool. http://

www.harmony-microbe.net/antibiotic_prescribing_tool.pdf (17 January

2006, date last accessed).

28. Department of Health.WinningWays:WorkingTogether to Reduce

Healthcare Associated Infection in England. Department of Health,

London, UK, 2003. http://www.dh.gov.uk/PublicationsAndStatistics/

Publications/PublicationsPolicyAndGuidance/PublicationsPolicyAnd

GuidanceArticle/fs/en?CONTENT_ID=4064682& chk=Vqjhyn (14 March

2006, date last accessed).

29. Department of Health. Medicines management in NHS Trusts:

hospital medicines management framework. Department of Health,

London, UK, 2003. http://www.dh.gov.uk/PublicationsAndStatistics/

Publications/PublicationsPolicyAndGuidance/PublicationsPolicyAnd

GuidanceArticle/fs/en?CONTENT_ID=4072184&chk=RuVaBK (14

March 2006, date last accessed).

30. Skoog G, Cars O, Skarlund K et al. Large-scale nationwide

point prevalence study of indications for antibiotic use in 54 Swedish

hospitals in 2003. Clin Microbiol Infect 2004; 10 Suppl 3: P1186.

31. British Thoracic Society Standards of Care Committee. BTS

guidelines for the management of community acquired pneumonia in

adults. Thorax 2001; 56 Suppl 4: 1–64.

Nathwani

1194

http://jac.oxfordjournals.org/
http://www.abdn.ac.uk/arpac
http://
http://www.publications.parliament.uk/pa/ld199798/
http://www.wpro.who.int/NR/rdonlyres/B6D9B04A-B31B-4F0B-B518-
http://www.publications.doh.gov.uk/pdfs/
http://www.inrud.org/documents/How_to_Investigate_
http://www.bsac.org.uk/
http://www.bsac.org.uk/latest_news.cfm?cit_id=413&FAArea1=custom
http://www.scotland
http://
http://www.dh.gov.uk/PublicationsAndStatistics/
http://www.dh.gov.uk/PublicationsAndStatistics/


Appendix 1

Antimicrobial prescribing policies and formularies

1.1 Acute hospital prescribing policy/guidelines. The following
are the standards proposed to be met by hospitals and could
form the basis for national audit.

(i) An antimicrobial formulary should be in place. A recent
template for hospital antimicrobial prescribing policies
from SACAR may be helpful.20

(ii) Guidelines should be in place for antimicrobial prescribing
for common clinical scenarios (e.g. community acquired
pneumonia (CAP), urinary tract infections (UTI), skin and
soft tissue infections, intra-abdominal infections, central
nervous system infections and sepsis of unknown source).

(iii) Guidelines should include the following:
(a) Choice of an initial agent
(b) Choice of the route of administration
(c) Guidelines for intravenous to oral antimicrobial switch.

(iv) Guidelines should be in place for surgical prophylaxis
(v) There should be an ‘alert’ or restricted antimicrobial policy

which should incorporate the following:
(a) A list of restricted antimicrobials
(b) Protocols for use
(c) Monitoring of restricted antimicrobials

(vi) A means to quantify the usage and costs of selected anti-
microbial agents should be in place (Defined daily dose)

1.2 Prescribers adherence to guidelines. The following are a list
of auditable standards which should be met by prescribers:

(i) Information regarding infection should be recorded in
medical case notes for patients receiving intravenous or
‘alert’ antimicrobials. This should include the following
basic detail:
(a) Diagnosis (site or nature of infection)
(b) Evidence of an assessment of severity (may include

temperature, heart rate, respiratory rate, blood pressure,
white cell count, CRP)

(c) Evidence of blood cultures being performed in patients
with sepsis

(d) Name of the antimicrobial prescribed.
(ii) Appropriate use of antimicrobials for selected common

infections (e.g. respiratory tract infections, UTI, wound
infection):
(a) Appropriate agent(s) chosen
(b) Appropriate route of administration (iv versus oral

dependent on patient factors)
(c) Appropriate timing of iv to oral switch
(d) Appropriate choice of empiric oral switch agent (in

absence of positive microbiology, e.g. in CAP)
(e) Appropriate choice of streamlined (iv or oral) agent

(in the presence of positive microbiology, e.g. E. coli
or S. aureus bacteraemia)

(iii) Appropriate use (<24 h) of antimicrobials in surgical
prophylaxis

1.3 Feedback of information to the AMT and to prescribers

(vii) Use of restricted agents:
(a) Monitoring of clinical areas where restricted agents are

used

(b) Record of indications for use
(c) Record of breaches of protocols

—feedback to antimicrobial group quarterly (at each meeting)

(viii) Audit of antimicrobial use; a point-prevalence survey should
be performed at least annually (preferably twice yearly) to
monitor trends in prescribing. Such surveys should inform
more detailed studies of prescribing practice in specific
areas. Results of audits should be provided to prescribers
through the specialties.

(ix) Ward-based pharmacists should provide concurrent patient-
specific feedback to prescribers.

(x) Feedback to individual unit specialties of information related
to antibiotic consumption should also be promoted.

Appendix 2

Guidelines implementation checklist

Arangeof responsibilitieshasbeen identified for the implementation
of APP&P recommendations. These can be summarized as follows:

2.1 An appropriate national organization

(i) Develop the infrastructure to support the implementation of
APP&P

(ii) Establish a national Clinical Forum to facilitate networking
across Scotland in APP&P

(iii) Facilitate audits of antimicrobial prescribing via national co-
ordination of minimum clinical datasets to support prescribing
for common infections

(iv) CollateandreportantimicrobialutilizationtrendsacrossScotland

2.2 Chief Executive, Infection Control Manager and Clinical
Governance Committee

(i) Ensure local framework is inplace for implementationofAPP&P
(ii) Establish systems for implementing APP&P recom-

mendations, supported by appropriate information technology
(iii) Facilitate the appointment of a Lead Pharmacist and Lead

Doctor for APP&P
(iv) Report antimicrobial performance indicators

2.3 Lead Doctor and Lead Pharmacist

(i) Establish an Antimicrobial Management Team (AMT) for
APP&P.

(ii) Ensure that the membership of the Team includes a micro-
biologist and/or infectious diseases physician, the Infection
Control Manager [HDL(2005)8], senior medical staff repres-
entation from the specialities of medicine and surgery and any
other relevant stakeholders, depending on local circum-
stances. The Infection Control Manager has direct links
with the Chief Executive and the Clinical Governance,
Risk Management and Infection Control Committees.

(iii) Integrate the functions of the AMT with local Drugs and
Therapeutics Committees.

(iv) Co-ordinate hospital analysis and report antimicrobial use
using the ratio of WHO DDDs/occupied bed days.

(v) Identifying responsibility for setting APP&P standards,
reporting hospital antimicrobial use and resourcing of this
activity within all acute hospitals.
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(vi) Ensure the availability of a process for feedback of information
on antimicrobial prescribing to the AMT and to prescribers.

(vii) Report to the Chief Executive.

2.4 Drugs and Therapeutics Committees

(i) Establish a Formulary of approved antimicrobial therapy.
(ii) Co-ordinate a Register of Protocols/Policies to promote good

prescribing practice for a range of prophylactic and therapeu-
tic indications.

(iii) Support the activities of the AMT.
(iv) Receive results of antimicrobial audits, monitor adherence to

guidelines, endorse relevant reports for the Clinical Govern-
ance Committee and disseminate recommendations to hospi-
tal personnel.

(v) Establish clear ways of working with the Infection Control
Committee.

2.5 Antimicrobial Management Team (AMT)

(i) Ensure that all hospitals have an Antimicrobial Policy and
that all relevant policies/guidelines are reviewed annually.

(ii) Maintain responsibility for antimicrobial formulary manage-
ment and prescribing policy, in response to national guidance
and local susceptibility data.

(iii) Take ownership for defining skills and competencies for
prudent antimicrobial prescribing, in line with national
frameworks where appropriate.

(iv) Ensure participation in a structured postgraduate CPD
programme for all professionals involved in antimicrobial
prescribing or administration.

(v) Ensure that guidelines are in place for prescribing of antimi-
crobials for surgical prophylaxis and for the treatment of
common clinical infections.

(vi) Co-ordinate hospital systems to avoid routine reporting of
susceptibility to non-formulary or restricted antimicrobial
agents.

(vii) Promote the implementation of an ‘alert’ or restricted
antimicrobial policy.

(viii) Co-ordinate the analysis and reporting of antimicrobial use
in hospitals, in accordance with nationally agreed standards.

(ix) Define clear lines of accountability between the Chief
Executive, the Lead Clinician/Pharmacist, Infection Control
Manager, DTC and AMT.

(x) Clarify ways of working with the DTC and Infection Control
Committees.

(xi) Feed back information to the DTC and individual medical/
surgical specialties.

(xii) Establish systems to audit antimicrobial practice.

2.6 Lead Clinician

(i) Develop professional networking between the AMT, the
Medical Director, Specialists in Medicine and Surgery, and
all medical prescribers.

2.7 Lead Antibiotic Pharmacist

(i) Lead co-ordination of the implementation and audit of good
antimicrobial practice.

(ii) Develop professional networking between AMT and
specialty-based lead pharmacists/ward pharmacists.

(iii) Report to the Divisional Chief Pharmacist.

2.8 Microbiology

(i) Provide clinically useful information for the clinician and
epidemiological data to inform antimicrobial and infection
control policies.

(ii) Perform susceptibility tests using appropriately rigorous
methodology.

(iii) Avoid routine reporting of susceptibility to non-formulary or
restricted antimicrobial agents.

(iv) Measure MICs or zone sizes for all clinically relevant
bacterial isolates.

(v) Support arrangements for submission of blood cultures
before antimicrobial administration in all patients with
possible bacteraemia.

(vi) Establish standard systems for flagging antibiotic resistant
alerts to the infection control team.

(vii) Publish annual laboratory susceptibility data to inform
prescribers, policies and formularies.

2.9 Clinical Teams

(i) Maintain responsibility for the overall management of sepsis
and the infection control consequences of antimicrobial
prescribing in specialist areas.

(ii) Make appropriate use of the laboratory to guide antimicrobial
therapy.

(iii) Promote good practice in APP&P.

2.10 Clinical Practitioners

(i) Maintain responsibility for good antimicrobial prescribing
policy and practice.

(ii) Understand the aims of the antimicrobial policy and
monitoring framework.

(iii) Document participation in APP&P education/training in a
CPD portfolio.

(iv) Record information regarding infection in medical case
notes for patients receiving intravenous or ‘alert’
antimicrobials.

2.11 Ward-based pharmacists

(i) Provide immediate patient-specific feedback to prescribers.

2.12 Deans of the University Schools of Medicine

(i) Scottish Deans Curriculum Group should consider the
influence of undergraduate medical education on prudent
antimicrobial prescribing.

2.13 Postgraduate Education Providers

(i) Acute NHS hospitals in Scotland should demonstrate a struc-
tured series of educational opportunities on antimicrobial
prescribing for junior prescribers. The various Royal Colleges
with NES could have a key role in the development of such
educational programmes.

(ii) Provide regular updates on antimicrobial prescribing as
part of a rolling programme of CPD for all NHS hospital
personnel involved in the prescribing and administration of
antimicrobials.
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