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Introduction
One of the key responses to combating AMR is
preserving the current and future use of existing and
new antimicrobials through the promotion of more
prudent use by healthcare professionals - the concept
of “stewardship”. At the heart of stewardship, essence
of which is to ensure that the right person gets the right
dose, at the right time for the right duration to ensure
the right outcome and reducing harm, is the challenge
of how across the globe, healthcare systems and
professionals and patients/ the public are supported
in achieving a change in behaviour and practice. The
human capital, leadership, multi-professional expertise,
“tools”, systems and measurement capability required
to do this are at the core of the learning required to
effect change. The knowledge and skills required to
bring this ambition to fruition in the health care setting
is at the heart of this proposal to develop an e-Book on
Antimicrobial Stewardship (e-BAS) which is aimed at:
•

A global audience working in a diverse range
of geographical, clinical and resource settings and
healthcare systems.

•

Health care professionals [or teams] or policy makers
interested in learning about bringing the principles of
stewardship to the bed side.

•

Those who wish to learn how basic principles/
theory can be applied to clinical practice, illustrated
by examples of good practice and articulated
through case studies, stories, videos, presentations,
practical narratives and self -assessment exercises.

e-BAS does not aim to provide a comprehensive
traditional textbook of stewardship nor a comprehensive
state of the art review of the literature supporting
stewardship. The chapters will be written in such a style
that the core issue [e.g. structures for stewardship]
and population [e.g. stewardship in the long term care
facilities] is identified, the principles/interventions are
defined briefly [supported by core references] followed
by illustrative examples and key learning points.
Participants will, where possible, have an opportunity for
self-assessment, and direction towards other relevant
learning resources.
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Background

Why an eBook?

The Massive Open Online Course on Antimicrobial
Stewardship, developed in partnership between the
British Society for Antimicrobial Chemotherapy (BSAC)
and University of Dundee, has seen over 25,000
participants join the course since its launch in October
2015, and it is anticipated this number will increase to
30,000 when the MOOC-AS opens for its fourth and final
scheduled run on 1 September 2016.

“Technology is the campfire around which we tell our
stories” – Laurie Anderson, American musician and artist

This innovative course is available open access across
the globe and has not only raised awareness and

Learning in healthcare is often about learning from
stories and experiences that include successes and
failures. Printed books provide a beautiful, calming
world of reading, however technology brings to learning
excitement, engagement, helps us look into the future,
and enables us to be brave enough to try to shape it
differently. E-books and technology driven learning
have the potential to give power and privacy to a huge
and diverse audience, as demonstrated by the success
of the Massive Open Online Course on Antimicrobial
Stewardship that engaged over 30,000 learners globally.

provided education on antimicrobial resistance and
antimicrobial stewardship, but has also demonstrated
a global appetite for engaging, open access, online
education that serves the needs of local communities.
The MOOC-AS is however a high intensity activity as it
requires live and active facilitation by an international
faculty, an arrangement that would be difficult to
sustain long-term both in terms of time and financial
resource. BSAC is now seeking to maintain and extend
the benefits of the MOOC-AS through the development
of an interactive eBook on Antimicrobial Stewardship
(e-BAS). This again would be free at the point of access
and would be available on a range of technology
platforms to broaden access.

An e-book can be as simple as an electronic version
of a printed book available to read on any device.
However our aspirations for e-BAS far exceed this – we
want to produce a fully interactive learning experience
that provides learning in multi-media or linear formats,
dependent on the learners needs at any particular time.
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e-BAS – PROVIDING
E-LEARNING FOR THE GLOBAL
HEALTHCARE INDUSTRY
E-Learning offers a beneficial way for healthcare
professionals to stay abreast of the latest developments
in diagnoses and treatments. E-Learning is a valuable
option when it comes to continued education for
healthcare and related professionals. There are many
benefits of eLearning in the Healthcare industry;
these include:
•

E-Learning can happen anywhere

•

It may be more effective than traditional methods
of learning

•

It is less expensive that traditional training methods

•

It provides a renewable resource

•

It can be conducive to different type of learners

Education relevant to all healthcare communities,
regardless of geographical location or health economy,
remains a key component of the BSAC’s strategic aims.
e-BAS will be a free at the point of access e-Book
and will provide a comprehensive single gateway
resource for the delivery of education and courses
to all. It will further the World Health Organisations
recommendations to provide courses that support
education in real world practice. The book can be
followed systematically or used as a reference guide
as required – providing a learning tool and reusable
resource.

Whilst there are many e-Books available there are very
few that concentrate on antimicrobial stewardship, and
none that offer the depth of instruction proposed by the
development of e-BAS, Two of the nearest examples
would be:
The Prescribing Handbook 1 & 2, Kurt Wilson,
Manchester University
NHS Education for Scotland (NES) and the Scottish
Antimicrobial Prescribing Group (SAPG) workbook for
nurses and midwives in IBook format available from
ITunes. The workbook is also available in pdf format.
Research into the benefits of e-Books to learning have
been explored in a recent paper “From books to eBooks
– A New Chapter for Learning” Carroll et al. This paper
examines the added value that mobile technologies
afford to learning and relate the positive findings of a
study looking at the views of students of architecture
towards i-Book learning.
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ABOUT e-BAS
e-BAS will aim to provide an educational resource that
is suited to modern learning practice. It will provide
a blended mixture of contemporary, state of the
art information and experience in an engaging and
interactive multi-media format. It will help the busy
modern practitioner or those involved in healthcare
to learn the core issues in relation to developing,
implementing and measuring stewardship programmes.
e-BAS will not be available in a printed form and would
be distinct by the significant use of multi-media formats
that would be embedded within the book.
Whilst the focus of e-BAS may be on hospital practice
the book will consider core issues in relation to
stewardship in the community and special communities
such as long term care facilities, critical care and the
resource limited setting.
It will be developed through a multi-stakeholder
collaborative incremental approach that will meet the
following principles:
•

Free at the point of access

•

A blended approach to learning, including 		
signposting to supplementary bespoke community
specific resources

•

Provision of core and advance competency learning

•

Clinical care and quality focused

•

Implementation, measurement and feedback focused

•

Fit for diverse learning needs of the differing global
teams of healthcare professionals and differing
global healthcare systems, including primary, 		
secondary and community care.

•

Evaluation of value and impact

•

Accessible via a range of devices (tablet, android,
i-tunes, etc) so suitable for all markets and also
available in interactive PDF format

Learners will benefit from accessing learning in a range
of multi-media formats within e-BAS including plain
text, videos, images, GIFs, animations. Information will
be layered, allowing learners to follow either a linear
narrative or use navigation to explore particular topics in
depth in whatever order they desire. e-BAS will provide
a compelling and more flexible learning experience
than with a standard textbook, will be portable and we
are exploring options for optimising e-BAS as an online
searchable resource in addition to a learning tool.
Each chapter of the book will be no longer than 6 pages,
will have multi-media format as described above and will
cover/include:
Core learning outcomes have been developed and after
completion of e-BAS learners will:
•

Understand the definition of stewardship and its
goals primarily in the context of the hospital setting
but with introductory principles relevant to primary/
community care and long term care facilities

•

Understand the structures, organisations, evidence
based processes [“the tool kit”] and implementation
methods for undertaking stewardship in a range of
diverse geographical and resource settings

•

Understand the value of measurement, metrics
and feedback in evaluating and engaging with the
stewardship process.

•

Understand how the laboratory, diagnostics and
biomarkers may support the stewardship process.

•

Understand the principles of improvement science
and behaviour change in the context of effective
implementation of antimicrobial stewardship in the
hospital, primary care and longer term care settings.

•

Learn the types and effectiveness of a range of
educational interventions to support stewardship

•

Be able to introduce practical real-world examples
to illustrate areas of good practice and enable the
learners to analyse why they were successful.
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DEVELOPMENTAL MODEL
would be through:

Lead national academic
institutions

Lead / host organisation

•

British Society for Antimicrobial Chemotherapy
responsible for:

Content generation and identifying members of
faculty to author, peer review and update content.

•

Promotion and assistance in securing uptake of
e-BAS as a preferred training course for antimicrobial
stewardship.

•

Promotion of e-BAS via reviews in learned
publications, journals and membership 		
communications.

Development, funding and delivery of the e-BAS

•

Commissioning and licensing of the technical
infrastructure and capacity for hosting the e-BAS

•

Establishment of an international faculty to advise
on development and review content. Outline content
at appendix 1.

•

Commissioning, development, quality assurance,
peer review and scheduling review and update
of content.

•

Managing promotion of resource and monitoring
metrics for access by learners.

•

Identifying and implementing modes and methods
of course evaluation, accreditation and certification.

•

Funding development and offering course open
access to all.

International federal and
learned organisations
•

Dissemination of e-BAS within national localities

•

Promotion and assistance in securing uptake of
e-BAS as a preferred training course for
antimicrobial stewardship.
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CONCLUDING COMMENTS
There is clearly a continuing and urgent need for education
and learning about antimicrobial stewardship that is fit for
purpose for a range of health care professionals working in
different geographies and with varying levels of resource.
This paper identifies a timely opportunity for developing
a learning resource that will provide a more innovative
learning vehicle that has the capability to meets the needs
of a diverse range of learning methods/styles and that is
more sustainable and cost-effective.
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APPENDICIES
APPENDIX 1

OUTLINE CONTENT AND CHAPTER EXAMPLE
1

Introduction to AMR, antimicrobial prescribing and stewardship: Principles
Chapter 1

		

Overview of AMR: what is it, broad epidemiology, and clinical, economic, microbiological burden.
Range of interventions to combat AMR; early introduction to the principle of antimicrobial stewardship

Chapter 2

Antimicrobial use and misuse across the range of healthcare communities

Chapter 3

Drivers for antimicrobial misuse

Chapter 4

What is antimicrobial stewardship?

		

Key principles of prudent antimicrobial prescribing (including PK/PD considerations + What are the

		

goals of stewardship?

Chapter 5
		
2

Key steps in developing an antimicrobial stewardship programme (include key barriers and solutions
and articulate value-business case etc

Developing, implementing and measuring stewardship programmes: Principles and practice
Chapter 6

Assessing need & motivation; includes current/baseline capacity and capability and setting.

Chapter 7

Leadership, organisational, financial and human capital commitment, and accountability

Chapter 8

The role of laboratory and diagnostic bio-markers in stewardship

Chapter 9

Expertise, Structures and Organisation: traditional, alternative and innovative models for stewardship;

		

models of enhanced / broad clinical engagement

Chapter 10 a] Core evidence based stewardship interventions
		

b] additional stewardship interventions

		

c] Identifying effective interventions in your setting

		

d] communicating stewardship to clinicians- eg start smart and then focus approach + others etc

Chapter 11
		

Defining priorities including concept of low hanging fruit and how to measure progress and success
– driver diagram, action plans etc

Chapter 12 Identifying, collecting [e.g. PPS] and reporting/ communication/ feedback [data visualization] of key
		

quantitative and qualitative measures/metrics for improvement and accountability

Chapter 13 Implementing stewardship and behaviour change
Chapter 14 Educational competencies for prudent prescribing and solutions for training in stewardship
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Stewardship in practice
Chapter 15 Stewardship in the developed countries –

		

Examples of successful [hospital and/or community based examples]:					

		

Europe

		

North America

		

Australasia

		

Middle East

Chapter 16 Stewardship in the resource limited settings - examples of global success stories				
		

Africa

		

Asia

		

South America

Chapter 17 Stewardship in long term care facilities
Chapter 18 Stewardship in the intensive care unit

to be identified

Chapter 19 Stewardship in the haematology / oncology setting
Chapter 20 Surgical prophylaxis
Chapter 21 Antifungal stewardship
Chapter 22 Stewardship in paediatrics
Chapter 23 Stewardship and OPAT
Chapter 24 Clinical decision support and stewardship
Chapter 25 The role of the nurse and pharmacist in stewardship
Chapter 26 Stewardship and public engagement
Chapter 27 Stewardship, politicians and the media
Chapter 28 2 key highlight messages from each of the chapters + additional resources
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CONTENT EXAMPLE
Chapter 1: Antimicrobial Stewardship in the context of AMR
COMPONENT

DELIVERED

RESOURCES

Introduction to course

Filmed presentation

Podcast | Slide set

Glossary

Narrative

Setting the scene Part 1

Filmed scenario

Film

Setting the scene Part 2

Filmed scenario

Film

Basic classification of micro-organisms,
describing resistance, add basic
mechanisms

Animation video + voice over

Animation

The Global Burden of Resistance / How
we reached current resistance

Extracted from WHO and AMR Review
reports, graphical illustrations

Infographics
http://amr-review.org/Publications
http://amr-review.org/infographics
http://cddep.org/publications/state_worlds_
antibiotics_2015#sthash.K1hskzbq.dpbs

The relationship between antibiotic
prescribing and resistance

Presentation based on systematic
reviews & state of the world of
antibiotics report in 2015

http://www.ncbi.nlm.nih.gov/
pubmed/24405683 https://cddep.org/sites/
default/files/swa_2015_final.pdf

What can be done?

Interactive infographic based on
findings of final report of the AMR
Review

http://amr-review.org/
http://amr-review.org/Publications
http://amr-review.org/infographics

The Global Outlook

