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Medicines Optimisation
Guideline Development Group Declarations of Interest

Appendix A: Guideline Development

Al

Group Declarations of Interest

GDG members

Weeliat Chong (Chair)

GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG
meeting (25
November 2014)

Stephen Dean
GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG

meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Action taken
None

None

None

None

None

None

None

None

Action taken
None

None

None

None

None

None
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Guideline Development Group Declarations of Interest

GDG meeting
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG

meeting (25
November 2014)

David Erskine
GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG
meeting (25
November 2014)

Declaration of interest

No changes to record

No changes to record

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Action taken

None

None

Action taken

None

None

None

None

None

None

None

None

Leslie Galloway (member until end May 2014)

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Second GDG
meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

Fourth GDG

Declaration of interest

Presents to members of EMIG
and will be asked about
medicines optimisation.

No changes to record

No changes to record

No changes to record

Action taken

Advice given regarding
speaking about

medicines optimisation.

He stated he will not
answer questions
directly relating to
medicines optimisation
while on the GDG

None

None

None

NICE guideline 5 — Medicines optimisation appendices (March 2015)

Type

Specific personal non-
financial



Medicines Optimisation

Guideline Development Group Declarations of Interest

GDG
meeting
meeting (2
April 2014)

Fifth GDG
meeting (29
April 2014)

Withdrew from GDG

Declaration of interest

No changes to record

Brian Hawkins

GDG

meeting Declaration of interest

Recruitment/  Presentation at training event for

First GDG MSD staff - May 2011

meeting (27

November Presentation at training event for

2013) Lilly staff — June 2011
Employer, Cwm Taf LHB, has
received funding for project from
TEVA UK Itd and GSK.

Second GDG No changes to record

meeting (14

January

2014)

Third GDG No changes to record

meeting (4

March 2014)

Fourth GDG  No changes to record

meeting (2

April 2014)

Fifth GDG No changes to record

meeting (29

April 2014)

Sixth GDG No changes to record

meeting (2

July 2014)

Seventh Asked to be a speaker at the

GDG hospital pharmacy Europe

meeting (5 conference in Birmingham on 9

August 2014) September 2014 on the subject of
“Optimising medicines
management”.

Eigth GDG No changes to record

meeting (25

November

2014)

John Holden

GDG meeting Declaration of interest

Recruitment/ First None
GDG meeting (27

November 2013)

Second GDG
meeting (14

No changes to record
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Type
Action taken

None

Type
Action taken

None Non-specific personal
non-financial
Non-specific personal
non-financial
Non-specific non-
personal financial

None

None

None

None

None

Advised he needs to be Specific personal non-
very careful of the financial

content of the

presentation and not

discuss the guideline.

None

Action taken
None

None
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GDG meeting Declaration of interest
January 2014)

Third GDG No changes to record
meeting (4 March
2014)

Fourth GDG No changes to record
meeting (2 April

2014)

Fifth GDG No changes to record

meeting (29 April
2014)

Sixth GDG No changes to record
meeting (2 July
2014)

Seventh GDG No changes to record
meeting (5 August
2014)

Eigth GDG No changes to record
meeting (25
November 2014)

Tessa Lewis

GDG
meeting Declaration of interest

Recruitment/ None
First GDG

meeting (27
November

2013)

Second GDG No changes to record
meeting (14

January

2014)

Third GDG Worote an article on medication
meeting (4 review.

March 2014)

Fourth GDG  No changes to record
meeting (2
April 2014)

Fifth GDG No changes to record
meeting (29
April 2014)

Sixth GDG No changes to record
meeting (2
July 2014)

Seventh No changes to record
GDG

meeting (5

August 2014)

Eigth GDG No changes to record
meeting (25

November

2014)
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None

None at present.

None

None
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None

None

Action taken

None

None

None

None

None

None

Specific personal non-
financial



Medicines Optimisation
Guideline Development Group Declarations of Interest

Harriet Lewis

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Second GDG
meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

Fourth GDG
meeting (2
April 2014)

Fifth GDG
meeting (29
April 2014)

Sixth GDG
meeting (2
July 2014)

Seventh
GDG
meeting (5
August 2014)

Eigth GDG
meeting (25
November
2014)

Declaration of interest

Employee of Association of
British Pharmaceutical Industry

(ABPI)

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Margaret Ogden

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Second GDG
meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

Fourth GDG
meeting (2
April 2014)

Fifth GDG
meeting (29
April 2014)

Sixth GDG

Declaration of interest
Sits on a voluntary patient

advisory group with a

pharmaceutical company

Attended a one-to-one meeting
with a small pharmaceutical

company.
No changes to record

No changes to record

Working with Alzheimer’s Society
on patient reported outcomes

No changes to record

Attending a medication safety

Action taken
None

None

None

None

None

None

None

None

Action taken

Advised not to discuss
the guideline.

None

None

None at present

None

None at present
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GDG
meeting

meeting (2
July 2014)

Seventh
GDG
meeting (5
August 2014)

Eigth GDG
meeting (25
November
2014)

Declaration of interest

focus group on 11 July for NIHR
Greater Manchester Primary
Care Patient Safety Translational

Research Centre
No changes to record

No changes to record

Bunis Packham

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Second GDG
meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

Fourth GDG
meeting (2
April 2014)

Fifth GDG
meeting (29
April 2014)

Sixth GDG
meeting (2
July 2014)

Seventh
GDG
meeting (5
August 2014)

Eigth GDG
meeting (25
November
2014)

Richard Seal

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Declaration of interest

Previously work involved
medicines adherence

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Declaration of interest

Wife is a practice support
pharmacist employed by Arden
Commissioning Support Unit and
also employed as a practice
pharmacist by a GP practice.

Action taken

None

None

Action taken
None

None

None

None

None

None

None

None

Action taken

Advised to be careful
when discussing
medicines optimisation
and to not discuss the
guideline.
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GDG

meeting Declaration of interest
Provides advisory support for
pharmaceutical journal for which
he receives no recompense.
Spoken on medicine optimisation
at the Pharmacy Management
National Seminar.

Second GDG No changes to record

meeting (14

January

2014)

Third GDG Notified the GDG that he is no

meeting (4 longer a member of Pharmacy

March 2014) Management

Fourth GDG  No changes to record

meeting (2

April 2014)

Fifth GDG No changes to record

meeting (29

April 2014)

Sixth GDG No changes to record

meeting (2

July 2014)

Seventh No changes to record

GDG

meeting (5

August 2014)

Eigth GDG No changes to record

meeting (25

November

2014)

David Terry

GDG

meeting Declaration of interest

Recruitment/  Presenting at a conference in

First GDG March 2014.

meeting (27

November

2013)

Second GDG No changes to record

meeting (14

January

2014)

Third GDG Co-ownership of NuCo R&D Ltd.

meeting (4 NuCo was incorporated as a

March 2014) company on 26th February 2014.
It is a research company but may
in the future also distribute and or
sell medicines. At present does
not believe there is anything on
NuCo’s agenda / portfolio that

causes concern with this

Action taken

None

None

None

None

None

None

None

Action taken

Advised not to discuss
the guideline and be
careful of presentation
content.

None

None at present but
may review at future
meetings.
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GDG Type
meeting Declaration of interest Action taken
guideline. NuCo is not currently
trading.
Fourth GDG  No changes to record None
meeting (2
April 2014)
Fifth GDG Accepted an invitation to take None Non-specific personal
meeting (29  part in The Clinical Pharmacy non-financial

April 2014) Congress 2014, 25 — 26 April
2014. He joined a panel,
sponsored by Sanofi-Aventis to
discuss the subject: The wider
role of pharmacists in delivering
outcomes in diabetes

Sixth GDG No changes to record None
meeting (2
July 2014)

Seventh No changes to record None
GDG

meeting (5

August 2014)

Eigth GDG No changes to record None
meeting (25

November

2014)

Katrina Vout
GDG meeting Declaration of interest Action taken

Recruitment/ First None None
GDG meeting (27
November 2013)

Second GDG No changes to record None
meeting (14
January 2014)

Third GDG No changes to record None
meeting (4 March
2014)

Fourth GDG No changes to record None
meeting (2 April
2014)

Fifth GDG No changes to record None
meeting (29 April
2014)

Sixth GDG No changes to record None
meeting (2 July
2014)

Seventh GDG No changes to record None
meeting (5 August
2014)

Eigth GDG No changes to record None
meeting (25
November 2014)
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Mary Weatherstone

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Second GDG
meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

Fourth GDG
meeting (2
April 2014)

Fifth GDG
meeting (29
April 2014)

Sixth GDG
meeting (2
July 2014)

Seventh
GDG
meeting (5
August 2014)

Eigth GDG
meeting (25
November
2014)

Declaration of interest

Member of an NHS England
clinical reference group on
Medicines Optimisation.

Is a NICE MPC Associate
No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Nigel Westwood

GDG
meeting

Recruitment/
First GDG
meeting (27
November
2013)

Second GDG
meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

Fourth GDG
meeting (2

Declaration of interest

Received travel expenses and
attendance fees from a number of
pharmaceutical companies when
attending meetings (Abbott,
Proctor and Gamble, Kinetic
Concepts Inc., UCB and Warner
Chillcott) as a speaker on patient
experience to pharmaceutical
staff, trainee medical
professionals and specialist
registrars.

No changes to record

No changes to record

No changes to record

Action taken

Advised not to discuss
the guideline at the
reference group.

None

None

None

None

None

None

None

Action taken

Advised not to discuss
the guideline.

None

None

None

NICE guideline 5 — Medicines optimisation appendices (March 2015)

Type

Specific personal non-

financial
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Non-specific personal

financial
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GDG
meeting
April 2014)
Fifth GDG
meeting (29
April 2014)

Sixth GDG
meeting (2
July 2014)

Seventh
GDG
meeting (5
August 2014)

Eigth GDG
meeting (25
November
2014)

Declaration of interest

No changes to record

No changes to record

No changes to record

No changes to record

Action taken

None

None

None

None

Type

NICE Medicines prescribing centre team and additional

GDG meeting attendees

Elizabeth Barret
GDG meeting

Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG
meeting (25
November 2014)

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Jasdeep Hayre

GDG

meeting Declaration of interest

Recruitment/
First GDG
meeting (27

Employed by the University of
Nottingham between 2009 and
2010 for modelling the cost-
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None

None

None

None

None

None

None

None

Action taken
Will leave the GDG

meeting during relevant

discussions at the

Specific personal non-
financial

11



Medicines Optimisation
Guideline Development Group Declarations of Interest

GDG

meeting Declaration of interest
November effectiveness of the PINCER trial.
2013) Not involved in the results of

clinical trial, or the Lancet paper.

He was involved in a more

complex substantive economic

model to assess the PINCER

intervention’s cost-effectiveness;
the paper is yet to be published,

but it will do so during the
guideline development.

Second GDG No changes to record

meeting (14
January
2014)

Third GDG
meeting (4
March 2014)

No changes to record

Fourth GDG  No changes to record

meeting (2
April 2014)
Fifth GDG
meeting (29
April 2014)

No changes to record

Action taken

Chair’s discretion.

None

None

None

None

Specific personal non-

financial

Did not attend any later GDG meetings and was no longer involved in the
guideline development.

Johanna Hulme
GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG

meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG

meeting (5 August

2014)

Eigth GDG
meeting (25
November 2014)

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Action taken
None

None

None

None

None

None

None

None
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Michelle Jenks
GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG
meeting (25
November 2014)

James Mahon
GDG meeting

Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG
meeting (25
November 2014)

Declaration of interest

None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Declaration of interest

None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Action taken
None

None

None

None

None

None

None

None

Action taken
None

None

None

None

None

None

None

None
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CliffordMiddleton
GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Did not attend any later GDG meetings and was no longer involved in the guideline development.

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Greg Moran (attended seventh GDG meeting)

GDG meeting

Seventh GDG
meeting (5 August
2014)

Shelly Patel
GDG meeting
Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)
Fourth GDG
meeting (2 April
2014)
Fifth GDG
meeting (29 April
2014)
Sixth GDG
meeting (2 July
2014)
Seventh GDG
meeting (5 August
2014)

Declaration of interest
None

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Action taken
None

None

None

None

None

None

None

Action taken
None

Action taken
None

None

None

None

None

None

None
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GDG meeting
Eigth GDG

meeting (25
November 2014)

Louise Picton
GDG meeting

Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August
2014)

Eigth GDG
meeting (25
November 2014)

lan Pye
GDG meeting

Recruitment/ First
GDG meeting (27
November 2013)
Second GDG
meeting (14
January 2014)
Third GDG
meeting (4 March
2014)

Fourth GDG
meeting (2 April
2014)

Fifth GDG
meeting (29 April
2014)

Sixth GDG
meeting (2 July
2014)

Seventh GDG
meeting (5 August

Declaration of interest
No changes to record

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Declaration of interest
None

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

No changes to record

Action taken
None

Action taken
None

None

None

None

None

None

None

None

Action taken
None

None

None

None

None

None

None
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GDG meeting Declaration of interest Action taken
2014)

Eigth GDG No changes to record None
meeting (25
November 2014)

Rebekah Robinson
GDG meeting Declaration of interest Action taken

Recruitment/ First None None
GDG meeting (27
November 2013)

Second GDG No changes to record None
meeting (14
January 2014)

Third GDG No changes to record None
meeting (4 March
2014)

Fourth GDG No changes to record None
meeting (2 April

2014)

Fifth GDG No changes to record None
meeting (29 April

2014)

Sixth GDG No changes to record None
meeting (2 July
2014)

Seventh GDG No changes to record None
meeting (5 August
2014)

Did not attend any later GDG meetings and was no longer involved in the guideline development.

Joline Wiseman (attended sixth GDG)

GDG meeting Declaration of interest Action taken
Sixth GDG None None
meeting (2 July

2014)

Appendix B: Scope

Guideline title

Medicines optimisation: the safe and effective use of medicines to enable the best possible
outcomes

Short title

Medicines optimisation.

The remit

The Department of Health has asked NICE to develop guidance on medicines optimisation.

Need for the guideline
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Medicines Optimisation
Scope

Medicines optimisation has not been formally defined in the published literature. For the
purpose of this guidance, medicines optimisation is defined as: ‘a person-centred approach
to safe and effective medicines use, enabling people to obtain the best possible outcomes
from their medicines’.

Medicines management considers the systems of processes and behaviours determining
how medicines are used by patients and the NHS. Medicines management has primarily
been led by pharmacy teams and is the term that has been used historically in the NHS for
managing people’s medicines.

Medicines management is an important enabler of medicines optimisation. However,
medicines optimisation focuses on actions taken by all health and social care practitioners
and requires greater patient engagement and professional collaboration across health and
social care settings.

Liberating the NHS white paper (2010) emphasised the need to improve the outcomes of
healthcare for all, to deliver care that is safer, more effective, and that provides a better
experience for patients. It established improvement in quality and healthcare outcomes as
the primary purpose of all NHS-funded care.

The Francis Report (2013) emphasised the need to put patients first at all times, and that
they must be protected from avoidable harm. The Berwick report (2013) recommends 4
guiding principles for improving patient safety, including:

e place the quality and safety of patient care above all other aims for the NHS

e engage, empower, and hear patients and carers throughout the entire system, and at
all times.

The NHS constitution for England (2013) gives people the right to be involved in discussions
and decisions about their health and care, and to be given information to enable them to do
this.

Medicines are the most common intervention in healthcare. Over 1 billion prescription items
were dispensed in the community in England in 2012, at a cost of £8.5 billion.

The cost of waste prescription medicines in primary and community care in England is
estimated to be £300 million a year, with up to half of that figure likely to be avoidable. An
estimated £90 million worth of unused prescription medicines are retained in people's homes
at any one time.

Patients and their carers often have inadequate information about their medicines. Up to half
of all patients may not be taking their medicines as recommended by the prescriber.

Adverse events of medicines represent a considerable burden on the NHS and have a
significant impact on patients. Approximately 5% to 8% of all hospital admissions are due to
preventable adverse events of medicines.

When patients transfer between different care providers, such as at the time of hospital
admission or discharge, there is a greater risk of poor communication and unintended
changes to medicines. 30% to 70% of patients have an error or unintentional change to their
medicines when they move from one care setting to another.

An analysis of the prevalence and causes of prescribing errors in general practice found that
1 in 20 prescription items contained either a prescribing or monitoring error, which affected 1
in 8 patients. In the National Diabetes Inpatient Audit (2012) of hospitals in England and
Wales, almost one in three patients with diabetes experienced at least 1 medication error in
the previous 7 days of their hospital stay.
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NICE develops national evidence-based guidance to improve health and social care. There
is variation in the uptake of NICE-approved medicines and implementation of NICE
guidance.

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.

This guideline aims to provide further clarity on medicines optimisation to ensure NHS
patients get the best possible outcomes from their medicines.

The guideline

The guideline development process is described in detail on the NICE website (see section
6, ‘Further information’).

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.

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

111 Groups that will be covered

All children, young people and adults using medicines.?

All children, young people and adults who are receiving sub-optimal benefit from medicines,
for example, not receiving a medicine when they should or could benefit from medicines.

All practitioners who prescribe, supply and/or administer medicines.
1.1.2 Groups that will not be covered

None.

Setting

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

This guidance will be relevant to health and social care practitioners, and organisations
commissioning or providing health and/or social care for children, young people and adults
that involves medicines use.

Key issues
1.1.3 Areas that will be covered
1. Reducing medicines-related patient safety incidents

This will cover the following interventions to reduce medicines-related patient safety
incidents, such as potentially avoidable medicines-related hospital admissions and
re-admissions, prescribing errors, dispensing errors, administration errors, monitoring errors
and near misses:

a) Systems for monitoring medicines-related patient safety incidents.

b) Medication reviews.

2 The term 'medicines' covers all healthcare treatments, such as oral medicines, topical medicines, inhaled
products, injections, wound care products, appliances and vaccines.
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C) Medicines reconciliation.
2. Evidence-informed decision making

This will cover the following interventions to support evidence-informed decision making,
including patient-centred care, patient choice, patient experience and patient and carer
engagement:

a) Decision support.
b) Shared-decision aids in consultations.
c) Self-management plans.

3. Professional collaboration

This will cover the following interventions to support collaboration and communication within
individual professional groups, across multidisciplinary teams, across different providers at
critical points in the care pathway (e.g. out of hours) and with the pharmaceutical industry:

a) Models of profession-led and multidisciplinary team-led collaborative working.

b) Models of cross-organisational collaborative working, such as between health
and social care, with the pharmaceutical and homecare industries.

C) Communication systems relating to medicines when patients move from one care
setting to another.

1.14 Areas that will not be covered
Specific named medicines.
Specific clinical conditions.

Patient consent (see CG138 — Patient experience in adult NHS services: improving the
experience of care for people using adult NHS services).

Patient and service user experience (see CG138 — Patient experience in adult NHS services
and CG136 — Service user experience in adult mental health).

Patient education.
Public information campaigns.

Medicines adherence (see CG76 — Medicines adherence: Involving patients in decisions
about prescribed medicines and supporting adherence).

Shared care arrangements for medicines used across primary and secondary care -
identified for good practice guidance development.

Repeat dispensing and repeat prescribing systems.

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.

Education and training of health and social care practitioners.
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Main outcomes

Mortality

Clinical outcomes.

Hospitalisation and health and social care utilisation.
Planned and unplanned contacts.

Medicines-related problems, such as prescribing errors, administration errors, dispensing
errors, monitoring errors, near misses and adverse effects.

Health and social care related quality of life.

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

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 can be found in ‘The guidelines manual (see ‘Further
information’).

Status

1.15 Scope

This is the final scope.

1.1.6 Timing

The development of the guideline recommendations will begin in November 2013.
Related NICE guidance

Published guidance

1.1.7 Other related NICE guidance

Medicines optimisation incorporates many other NICE guidance, particularly condition
specific guidelines. For this reason all related condition specific guidance is not included in
this section.

e Good practice guidance
o Patient Group Directions. NICE good practice guidance 2 (2013)
o Developing and updating local formularies. NICE good practice guidance 1 (2012)

e Clinical guidelines and quality standards
o Medicines adherence. NICE clinical guideline 76 (2009).
o Service user experience in adult mental health. NICE clinical guideline 136 and quality
standard 14 (2011)
o Patient experience in adult NHS services. NICE clinical guideline 138 and quality
standard 15 (2012).

o Patient safety guidance
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o Technical patient safety solutions for medicines reconciliation on admission of adults to
hospital. NICE patient safety guidance 1 (2007).

Guidance under development

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

e Managing medicines in care homes. NICE good practice guidance. Publication expected
March 2014.

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

e Safe use and management of controlled drugs. NICE good practice guidance. Publication
expected January 2015.

o Domiciliary care. NICE social care guidance. Publication expected July 2015.

¢ Older people with long-term conditions. Publication expected September 2015.

e Multi-morbidities: system integration to meet population nheeds. Publication expected
[TBC].

Further information

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

e ‘How NICE clinical guidelines are developed: an overview for stakeholders the public and
the NHS’

e ‘The quidelines manual’.

Information on the progress of the guideline will also be available from the NICE website.

Appendix C: How this guideline was
developed

Search strategies for the Medicines Optimisation guideline

Scoping searches

Scoping searches were undertaken on the following websites and databases (listed in
alphabetical order) in July 2013 to provide information for scope development and project
planning. Browsing or simple search strategies were employed.

Guidelines/websites Systematic reviews/economic evaluations
Canadian Medical Association Infobase Cochrane Database of Systematic Reviews
Clinical Knowledge Summaries DARE

COMET (Core Outcome Measures in DUETS (UK Database of Uncertainties about
Effectiveness Trials) the Effects of Treatment)

Department of Health HEED

General Pharmaceutical Council HTA Database

Guidelines International Network (GIN) National Institute for Health
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Guidelines/websites
Healthtalk Online

Map of Medicine

Ministry of Health NZ
National Health and Medical
Research Council (Australia)
NHS England

NICE

NICE Evidence

Patient UK

Royal Pharmaceutical Society
SIGN

TRIP

US National Guideline Clearing House

Systematic reviews/economic evaluations
Research (NIHR) Health Technology
Assessment Programme

NHS EED

The NIHR Health Services and Delivery
Research (HS&DR)

Prospero
TRIP
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Main searches

Sources searched for the guideline

o ASSIA (Proquest)

e CINAHL (HDAS)

e Cochrane Database of Systematic Reviews — CDSR (Wiley)
e Cochrane Central Register of Controlled Trials — CENTRAL (Wiley)
o Database of Abstracts of Reviews of Effects — DARE (Wiley)
e Health Technology Assessment Database — HTA (Wiley)

e EMBASE (Ovid)

e MEDLINE (Ovid)

e MEDLINE In-Process (Ovid)

e Social Care Online

e Social Policy and Practice (Ovid)

e Social Service Abstracts (Proquest)

e Sociological Abstracts (Proquest)

Identification of evidence for clinical questions

The searches were conducted between November 2013 and May 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.

Identifying, reporting and learning from medicines-related patient safety incidents

What systems for identifying, reporting and learning from medicines-related patient
safety incidents are effective and cost-effective in reducing medicines-related patient
safety incidents, compared to usual care?

Database: Ovid MEDLINE(R) <1946 to November Week 3 2013> Search Strategy:

1 ((report* or learn* or identif*) adj2 (system* or process* or procedure* or practice* or
method*)).tw. 107203

2 NRLS.tw. 54

3 "Root Cause Analysis"/ 79

4 (root cause adj4 analy*).tw. 456

5 Pharmacists/og or Pharmaceutical services/og 1926

6 exp Quality Improvement/ 4666

7 exp Quality Assurance, Health Care/ 257873

8 exp "Outcome and Process Assessment (Health Care)"/ 737693

9 ((serious* or significan*) adj2 (event* or incident*) adj2 (audit* or analy* or report*)).tw.

1687
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10 Safety Management/ 16686

11 (safe* adj4 manage*).tw. 5728

12 ((computer* or electronic) adj2 alert*).tw. 271
131or2or3ordor5o0r6or7or8or9orl0orllorl2 1089591

14 exp Adverse Drug Reaction Reporting Systems/ 5830

15 (avoid* or prevent* or uninten* or unexpected).tw. 1182647

16 14 and 15 875

17 (medication* adj4 thermomet*).tw.2

18 ((Stop* or start) adj4 (tool* or screen*) adj4 (medic* or vaccin* or pharmaceutical*)).tw. 5

19 ((PINCER adj4 (medic* or vaccin* or pharmaceutical*)) or "pharmacist - led information
technology for medication errors").tw. 2

20 (beer* criteria or beer* list).tw. 248

2116 o0r17or18or 19 or 20 1125

22 exp Patient Admission/ 18672

23 exp Patient Readmission/ 7975

24 22 or 23 26227

25 exp Pharmaceutical preparations/ 648195
26 24 and 25 384

27 ((admission* or readmission*) adj2 (medic* or vaccin* or pharmaceutical*)).tw. 2563
28 26 or 27 2927

29 28 and 15 369

30 exp Medication Errors/ 11216

31 ((prescri* or medic* or vaccin* or pharmaceutical* or dispens* or monitor*) adj4 (error* or
incident* or mistake* or harm*)).tw.11722

32 (adverse adj4 (effect* or event*) adj4 (medic* or vaccin* or pharmaceutical*)).tw.5374
33 32 and 15 1263

34 ((missed or forgot* or forget) adj4 (medic* or vaccin* or pharmaceutical*)).tw. 836

35 (near miss adj4 (medic* or vaccin* or pharmaceutical*)).tw. 20

36 29 or 30 or 31 or 33 or 34 or 35 21564

37 13 and 36 5719

38 37 or 21 6662

39 animals/ not humans/ 3974347

40 38 not 39 6643

41 limit 40 to (english language and yr="2000 -Current") 5532
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Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA and Embase

Medicines-related communication systems when patients move from one care setting
to another

What communication systems are effective and cost-effective in reducing sub-optimal use of
medicines and improving patient outcomes from medicines when patients move from one
care setting to another, compared to usual care, or other intervention?

Database: Ovid MEDLINE(R) <1946 to January Week 4 2014>

Search Strategy:

1 Patient Transfer/ 5610
2 exp "Continuity of Patient Care"/ 14254

3 ((transfer* or move* or moving or continuity or transition* or hando*) adj4 (hospital* or
"primary care" or "secondary care" or "tertiary care" or "respite care" or "social care" or ward*
or theatre* or theater* or hospice* or "care home" or home* or community)).tw. 10129

4 (patient* adj4 (transfer* or move* or moving or continuity or transition* or hando¥*)).tw.
24555 pat

5 ((interfacilit* or inter facilit*or intrafacilit* or intra facilit*or inter hospital* or interhospital* or
intrahospital* or intra hospital*) adj4 (transfer*or move* or moving)).tw. 1

61lor2or3or4or548562

7 Patient Discharge/ 18191

8 exp Medical Records/ 82840

9 Patient access to records/ 797

10 exp Telemedicine/ 14924

11 (discharge* adj4 (summar* or counsell* or letter* or plan*)).tw. 4440

12 (summar* adjl care adjl record*).tw. 24

13 ((core or standard*) adjl data).tw. 2924

14 (standard* adjl template*).tw. 246

15 ((patient*adj2 held adj2 record*) or (patient* adj2 passport*)).tw. 14

16 (telemedicine or telehealth or ehealth or (mobile adj1 health)).tw. 7233
17 (case* adj4 meeting*).tw. 705

18 ((communicat* or record* or document*) adj2 (system* or process* or method*)).tw. 32870
197o0r8or9or10orllorl2oril3orl4orl5orl6orl7orl18 149150
20 6 and 19 5014

21 limit 20 to (english language and yr="2000 -Current") 3181
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Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA Embase,
CINAHL, Social Care Online, Social Policy and Practice, ASSIA, Social Service Abstracts
and Sociological Abstracts.

Medication review and Medicines reconciliation
The search for the following review questions was combined:

What is the effectiveness and cost-effectiveness of medication reviews to reduce sub-optimal
use of medicines and medicines-related patient safety incidents, compared to usual care?

What is the effectiveness and cost-effectiveness of medicines reconciliation to reduce sub-
optimal use of medicines and medicines-related patient safety incidents, compared to usual
care?

Database: Ovid MEDLINE(R) <1946 to January Week 1 2014>

Search Strategy:-

1 exp "Drug Utilization Review"/ 2899

2 ("medication* review*" or "medicine* review*").tw. 752

3 "drug* utili?ation* review*".tw. 269

4 "drug* use review*".tw. 120

5 ("medication* regimen* review*" or "medicine* regimen* review*").tw. 13
6lor2or3or4or53810

7 exp Medication Reconciliation/ 251

8 ("medication reconcil*" or "medicine* reconcil*").tw. 384

97 or 8 503

10 6 or 9 4266

Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA and Embase

Self-management plans

What is the effectiveness and cost-effectiveness of using self-management plans to improve
patient outcomes from medicines, compared to usual care?

Database: Ovid MEDLINE(R) <1946 to March Week 4 2014>

Search Strategy:

1 *self care / 12073
2 ((action or individual or written or personal) adjl plan*).tw. 4656

3 ((self manage* or self care or self monitor*) adj1 (plan* or program* or solution* or
education or support or intervention*)).tw. 2513

4 (expert adj1 patient* adjl program*).tw. 43

NICE guideline 5 — Medicines optimisation appendices (March 2015) 26



C.1.25

Medicines Optimisation
How this guideline was developed

51or2or3or417302
Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA and Embase

Patient decision aids used in consultations about medicines

What is the effectiveness and cost-effectiveness of using patient decision aids in
consultations involving medicines use to improve patient outcomes, compared to usual care
or other intervention?

Database: Ovid MEDLINE(R) <1946 to March Week 3 2014> Search Strategy:

1 decision support techniques/ 11825

2 Decision Support Systems, Clinical/ 4675
3 Decision Trees/ 8662

4 Decision Making/ 66713

5 choice behavior/ 21027

6 ((decision* or decid*) adjl (support* or aid* or tool* or algorithm* or board* or guide* or
counsel*)).tw. 10551

7 Decision Making, Computer-Assisted/ 2379
8 (comput* adj2 decision making).tw. 168

9 ((tool* or method* or support* or aid* or tool* or algorithm* or interactiv* or evidence based)
adj3 (risk information* or risk communication* or risk presentation* or risk graphic*)).tw. 124

10 (share* adj1 decision*).tw. 2010

11 (inform* adj (choice* or decision* or decide* or consent* or behavio?r)).tw. 25750
12 adaptive conjoint analys?s.tw. 28

13 ((decision* or option*) adj1 grid*).tw. 12
14 patient medication knowledge/ 49

15 patient education as topic/ 69194

16 patient education handout/ 3930

17 informed consent/ 30932

18 patient-centered care/ 10330

19 health behavior/ 32666

20 or/1-19 265725

21 drug prescriptions/ 21755

22 prescription drugs/ 2746
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23 medication therapy management/ 640
24 self medication/ 3941

25 inappropriate prescribing/ 661

26 pharmaceutical preparations/ 41957
27 pharmacy/ 7819

28 pharmacists/ 10451

29 ((patient* or consumer* or key worker* or keyworker* or care giver* or caregiver* or
client*) adj4 (pharmacist* or pharmacy or pharmacies or drug* or medication* or medicine* or
vaccin* or pharmaceutical* or prescription* or prescribe or prescribing or
prescribed)).tw.99502

30 or/21-29 177020
31 20 and 30 8605

Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA Embase and
CINAHL.

Clinical decision support

What is the effectiveness and cost-effectiveness of using clinical decision support to reduce
sub-optimal use of medicines and improve patient outcomes from medicines, compared to
usual care or other intervention?

Database: Ovid MEDLINE(R) <1946 to April wk 5 2014>

Search Strategy:

1 Decision Support Systems, Clinical/ 4734

2 Decision Making, Computer-Assisted/ 2385

3 ((computer* or clinical*) adj2 decision* adj2 (support* or system*)).tw. 2606

4 (decision* adj2 support* adj2 system*).tw. 3010

5 (CDSS or CCDS).tw. 1106

61lor2or3or4or510027

Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA and Embase

Medicines-related models of organisational and cross-sector working

What models of organisational and cross-sector working are effective and cost-effective in
reducing sub-optimal use of medicines and improving patient outcomes from medicines,
compared to usual care, or other intervention?

Database: Ovid MEDLINE(R) <1946 to February Week 4 2014>

Search Strategy:

1 patient care team/ 51480
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2 professional role/ 8025

3 interprofessional relations/ 42833

4 professional patient relations/ 21163

5 interdisciplinary communication/ 10000
6 "Delivery of Health Care, Integrated"/ 8129
7 "Continuity of Patient Care"/ 14137

8 cooperative behavior/ 27980

9 models,organizational/ 14734

10 models, theoretical/ 102172

11 program, evaluation/ 44976

12 program, development/ 22130

13 models,educational/ 7530

14 organizational case studies/ 9729

15 case management/8192

16 (multidisciplinary or multi-disciplinary or mdt or multipartner* or multi-partner* or
multisector or multi-sector or multi-agency or multiagency or multiprofessional or multi-
professional or intraprofressional or intra-professional or interprofessional or inter-
professional or transdisciplinary or trans-disciplinary or interdisciplinary or inter-disciplinary or
intradisciplinary or intra-disciplinary).tw.65414

17 (multiple adj1 disciplin*).tw. 524

18 (crosssector or cross-sector or across sector or intersector or inter-sector or inter-
organi?ation* or cross organi?ation* or across organi?sation* or cross disciplin* or across
disciplin*).tw. 1688

19 (interagency or inter-agency).tw. 1526
20 ((sector* or organi?ation* or profession*) adj2 (boundar* or led)).tw. 1018
21 ((nurse* or pharmac* or "social care" or "key worker*") adj2 led).tw. 2288

22 ((integrat* or combined or collaborat*or continuity) adj2 (care* or team* or service* or
network* or system®*)).tw. 21028

23 (partnership adj2 (work* or training)).tw. 754
24 ("whole system* approach*" or "whole system* working").tw. 71

25 ("managed clinical network*" or "one-stop shop" or "chain of care" or "whole health
economy" or "case conferencing").tw. 334

26 ((organi?ation* or care or work*) adj2 model*).tw. 13380
27 or/1-26 414991
28 medication errors/ 10087

29 Inappropriate prescribing/ 649
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30 Medication Adherence/ 6771
31 medication therapy management/ 636

32 ((appropriate or optim* or inappropriat* or suboptim* or sub-optim* or unnecessary or
incorrect* or in-correct* or excessive or multiple or concurrent* or adher* or compli* or
dexter* or inadequate) adj2 (medicine* or medicat* or prescrip* or prescrib* or drug* or
vaccin®)).tw. 33239

33 (underdos* or under-dos* or underprescrib* or underprescrip* or (under adjl
prescript*)).tw. 1538

34 (overdos* or over-dos* or overprescrib* or overprescrip* or (over adjl prescript*)).tw.
14852

35 "medication appropriateness index".tw. 59

36 (quality adj2 (prescrib* or prescrip* or medicat*)).tw. 790
37 (improv* adj2 (prescrib* or prescrip* or pharmaco*)).tw. 3762
38 Prescription drugs/ 2725

39 Drug therapy/ 27732

40 Community pharmacy services/ 2704

41 Pharmacy service, hospital/ 9715

42 Pharmacies/ 3807

43 Pharmaceutical services/ 4153

44 Pharmaceutical care/ 4153

45 0r/28-44 112246

46 27 and 45 7840

Additionally searched in Medline-in- Process, CDSR, CENTRAL, DARE, HTA Embase,
CINAHL, Social Care Online, Social Policy and Practice, ASSIA, Social Service Abstracts
and Sociological Abstracts.

Study design filters

The MEDLINE systematic reviews and RCT search filters that were used for the review
questions above are presented below. They were translated for use in the MEDLINE In-
Process, Embase , CINAHL, ASSIA, Saocial Service Abstracts and Sociological Abstracts
databases.

Systematic reviews filter

1. Meta-Analysis.pt.

2. Meta-Analysis as Topic/

3. Review.pt.

4. exp Review Literature as Topic/

5. (metaanaly$ or metanaly$ or (meta adj3 analy$)).tw.
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6. (review$ or overview$).ti.

7. (systematic$ adj5 (review$ or overviews)).tw.

8. ((quantitative$ or qualitative$) adj5 (review$ or overviews)).tw.
9. ((studies or trial$) adj2 (review$ or overviews)).tw.

10. (integrat$ adj3 (research or review$ or literature)).tw.

11. (pool$ adj2 (analy$ or data)).tw.

12. (handsearch$ or (hand adj3 search$)).tw.

13. (manual$ adj3 search$).tw.

14. or/1-13

15. animals/ not humans/

16. 14 not 15

RCT 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$) adj3 (trial$ or stud$)).tw.
11. (random$ adj3 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
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Economic evaluations and quality of life data

Sources searched to identify economic evaluations

¢ NHS Economic Evaluation Database — NHS EED (Wiley)
e Health Economic Evaluations Database — HEED (Wiley)
e Embase (Ovid)

e MEDLINE (Ovid)

e MEDLINE In-Process (Ovid)

Health economics studies

Economic searches were undertaken for all review questions. Filters were applied to the
clinical search strategy. The searches were carried out within the same time period as the
clinical searches.

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/

. exp "Costs and Cost Analysis"/
. Economics, Dental/

. exp Economics, Hospital/

. exp Economics, Medical/

. Economics, Nursing/

. Economics, Pharmaceutical/

. Budgets/

© 00 N o g A w N P

. exp Models, Economic/

=
o

. Markov Chains/

=
=

. Monte Carlo Method/

=
N

. Decision Trees/

=
w

. econom$.tw.

=
IS

. cha.tw.

=
(62}

. cea.tw.

=
(o2}

. cua.tw.

=
\'

. markov$.tw.

=
(0]

. (monte adj carlo).tw.
19. (decision adj3 (tree$ or analys$)).tw.
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20. (cost or costs or costing$ or costly or costed).tw.

21. (price$ or pricing$).tw.

22. budget$.tw.

23. expenditure$.tw.

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

25. (pharmacoeconomic$ or (pharmaco adj economic$)).tw.

26. or/1-25

Quality of life filter
1. "Quality of Life"/

N

. quality of life.tw.
3. "Value of Life"/
4. Quality-Adjusted Life Years/

(€3]

. quality adjusted life.tw.

6. (qaly$ or qald$ or gale$ or gtime$).tw.
7. disability adjusted life.tw.

8. 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. (qol or hgl or hgol or hrgol).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.
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23. quality of wellbeing.tw.

24. quality of well-being.tw.

25. gwb.tw.

26. willingness to pay.tw.

27. standard gamble$.tw.

28. time trade off.tw.

29. time tradeoff.tw.

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

Review questions and review protocols

Identifying, reporting and learning from medicines-related patient safety

incidents

Review question a)

Objectives

Type of review
Language

Study design

Details

What systems for identifying, reporting and learning from medicines-related
patient safety incidents are effective and cost-effective in reducing
medicines-related patient safety incidents, compared to usual care?

To determine the effectiveness and cost-effectiveness of systems for
identifying, reporting and learning from medicines-related patient safety
incidents to reduce medicines-related patient safety incidents, compared to
usual care.

Medicines-related patient safety incidents are unintended or unexpected
incidents that were specifically related to medicines use, which could have,
or did, lead to patient harm. These include:

¢ potentially avoidable medicines-related hospital admissions and
re-admissions

e prescribing errors

e dispensing errors

administration errors

monitoring errors

potentially avoidable adverse events
missed doses of medicines

near misses (a prevented medicines-related patient safety incident which
could have led to patient harm)

Intervention

English only

e Systematic review of randomised controlled trials (RCTs)
e RCTs

¢ National guidance from the UK, Europe and other countries with similar
developed health systems, for example Australia, Canada and New
Zealand

If insufficient evidence is available progress to:
e Systematic reviews of non-randomised controlled trials
e Non-randomised controlled trials
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e Observational studies
Published papers only (full text)

Status If insufficient evidence is available progress to:
Conference abstracts
Population All children, young people and adults using medicines.

Systems for identifying, reporting and learning from medicines-related
patient safety incidents including, but not limited to:

Pharmacist-led information technology intervention (PINCER)
National Reporting and Learning System (NRLS)
¢ Significant event audits

Intervention e Medication safety thermometer
e Serious incident reporting
e Computerised alert systems
¢ Root cause analysis
e STOPP/START screening tool
e Beers criteria
Comparator Standard care, usual care or no intervention
Critical outcomes:
o Mortality

¢ Patient reported outcomes, such as medicines adherence, patient
experience and patient satisfaction
¢ Medicines-related problems, such as potentially avoidable hospital

admissions and re admissions, errors, potentially avoidable adverse
effects and medicines waste

Outcomes
Important outcomes:
¢ Clinical outcomes as reported in the study
e Health and social care utilisation
¢ Planned and unplanned contacts
¢ Health and social care related quality of life, for example long-term harm,
disability
Exclusion:
e Papers published before 2000
¢ Studies investigating the causes or prevalence of medicines-related
patient safety incidents
Other criteria for e Studies investigating patient safety incidents (including hospital
inclusion / exclusion admissions and re-admissions, errors and near misses) that are not
of studies directly related to medicines use, for example due to inadequate staffing
levels
o Studies investigating expected or predicted medicines-related patient
safety incidents
e Studies investigating adverse effects that are not potentially avoidable
Appraisal of evidence quality:
For guidelines, these will be assessed for quality using the AGREE Il
criteria.
For studies, NICE methodology checklists will be used to appraise the
quality of individual studies, where appropriate. All key outcomes from
Review strategies evidence will be presented in GRADE profiles, where possible.

Synthesis of data:

Data on all included studies will be extracted into evidence tables. Where
possible, data may be pooled to give an overall summary effect. Where data
cannot be pooled, narrative summaries of the data will be presented.

NICE guideline 5 — Medicines optimisation appendices (March 2015) 35



C22

Medicines Optimisation

How this guideline was developed

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

Identified papers
from scoping search
that addresses the
review question

National guidance
Polypharmacy and medicines optimisation: making it safe and sound

Observational studies

GMC. An in depth investigation into causes of prescribing errors by
foundation trainees in relation to their medical education — EQUIP study
(2009)

The King’s Fund. Polypharmacy and medicines optimisation: making it safe
and sound (2013)

Systematic reviews

Interventions to reduce medication errors in adult intensive care: a
systematic review (Provisional abstract) (2012)

Lainer M, Mann E, Sénnichsen A. Information technology interventions to
improve medication safety in primary care: a systematic review. Int J Qual
Health Care (2013) 25 (5): 590-598

Interventions to optimise prescribing for older people in care homes (2013)

RCTs

NHS EED. A pharmacist led information technology intervention for
medication errors (PINCER): a multicentre, cluster randomised, controlled
trial and cost effectiveness analysis (Structured abstract) (2012)

Observational studies

GMC. Investigating the prevalence and causes of prescribing errors in
general practice: The PRACtICe study. A report for the GMC (2012)
Cousins DH, Gerrett D, Warner B. A review of medication incidents reported
to the National Reporting and Learning System in England and Wales over
6 years (2005-2010). Br J Clin Pharmacol. 2012 Oct;74(4):597-604

A tiered approach is more cost-effective than traditional pharmacist-based
review for classifying computer-detected signals as adverse events. (2013)

Others

NHS EED. Modelling the expected net benefits of interventions to reduce
the burden of medication errors (Structured abstract) (2008)

Mitigation of medication mishaps via medication therapy management
(Provisional abstract) (2009)

On ward participation of a hospital pharmacist in a Dutch intensive care unit
reduces prescribing errors and related patient harm: an intervention study
(Provisional abstract) (2010)

Reported medication errors in the community residences for Individuals with
mental retardation: a quality review (1999)

Medicines-related communication systems when patients move from one care

setting to another

Review question i)

Objectives

Details

What communication systems are effective and cost-effective in reducing
sub-optimal use of medicines and improving patient outcomes from
medicines when patients move from one care setting to another, compared
to usual care, or other intervention?

To determine the effectiveness and cost-effectiveness of communication
systems in reducing sub-optimal use of medicines and improving patient
outcomes from medicines when patients move from one care setting to
another, compared to usual care, or other intervention.

Patient’'s moving from one care setting to another includes, but is not limited
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to:

e Transfer to or from hospital

e Transfer from one hospital ward to another, or to theatre
e Transfer to or from respite care

Communication systems relating to medicines may be electronic, written or
verbal and includes, but is not limited to:

Discharge summaries

Discharge counselling

Immediate discharge letters
Summary care records

e Standard templates/core datasets
¢ Patient handheld records

o Patient ‘passports’

e Telemedicine

e Case meetings

Sub-optimal use of medicines includes, but is not limited to:
¢ sub-optimal prescribing

e inappropriate prescribing

e poor prescribing

e over-prescribing

e under-prescribing

e unnecessary prescribing

¢ inadequate prescribing

¢ under-dosing

e over-dosing

¢ patient choice/intentional non-adherence

e inability of patient to use medicines as intended, for example due to
dexterity problems

Type of review Intervention

Language English only
e Systematic review of randomised controlled trials (RCTS)
e RCTs

¢ National guidance from the UK, Europe and other countries with similar
developed health systems, for example Australia, Canada and New

_ Zealand.
Study design

If insufficient evidence is available progress to:

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

e Observational studies

Status Published papers only (full text)

Population All children, young people and adults using medicines.
Intervention Communication systems

Comparator Standard care, usual care, no intervention or other intervention

Critical outcomes:

Mortality

Clinical outcomes as reported in the study

Health and social care utilisation

Patient reported outcomes, such as medicines adherence, concordance,

Outcomes
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Other criteria for
inclusion / exclusion
of studies

Review strategies

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

Identified papers
from scoping search
that addresses the
review guestion

compliance, patient experience and patient satisfaction

Important outcomes:

e Practitioner reported outcomes, such as reduced workload, professional
satisfaction

¢ Medicines-related problems, such as potentially avoidable hospital
admissions and re admissions, errors, potentially avoidable adverse
effects and medicines waste

¢ Health and social care related quality of life for example long-term harm,
disability

e Sub-optimal medicines use

Exclusion:

e Papers published before 2000

¢ Communication systems that are not medicines-related or reproducible.

Appraisal of evidence quality:

For guidelines, these will be assessed for quality using the AGREE |l

criteria.

For studies, NICE methodology checklists will be used to appraise the

quality of individual studies, where appropriate. All key outcomes from

evidence will be presented in GRADE profiles, where possible.

Synthesis of data:

Data on all included studies will be extracted into evidence tables. Where
possible, data may be pooled to give an overall summary effect. Where data
cannot be pooled, narrative summaries of the data will be presented.
National guidance

Royal Pharmaceutical Society(2013) Medicines Optimisation: Helping
patients to make the most of medicines

Royal Pharmaceutical Society (2012) Keeping patients safe when they
transfer between care providers — getting the medicines right. Good practice
guidance for health professionals.

Systematic review
Improving patient handovers from hospital to primary care (2012)

Economic evaluation

A cost effectiveness evaluation of hospital discharge counseling by
pharmacists (Provisional abstract) (2012)

Other

Enabling medication management through health information technology
(2011) Agency for Healthcare Research and Quality

Medicines reconciliation

Review question c)

Objectives

Details

What is the effectiveness and cost-effectiveness of medicines reconciliation
to reduce sub-optimal use of medicines and medicines-related patient safety
incidents, compared to usual care?

To determine the effectiveness and cost-effectiveness of medicines
reconciliation to reduce sub-optimal use of medicines and medicines-related
patient safety incidents, compared to usual care.

Medicines reconciliation is defined as: ‘the process of identifying the most
accurate list of a patient’s current medicines — including the name, dosage,
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Type of review
Language

Study design

Status

Population
Intervention
Comparator

Outcomes

frequency and route — and comparing them to the current list in use,
recognising any discrepancies, and documenting any changes, thus
resulting in a complete list of medications, accurately communicated’
(Institute for Healthcare Improvement).

Sub-optimal use of medicines includes, but is not limited to:
¢ sub-optimal prescribing

e inappropriate prescribing

e poor prescribing

e over-prescribing

e under-prescribing

e unnecessary prescribing

¢ inadequate prescribing

¢ under-dosing

e over-dosing

¢ patient choice/intentional non-adherence

e inability of patient to use medicines as intended, for example due to
dexterity problems

Medicines-related patient safety incidents are unintended or unexpected
incidents that were specifically related to medicines use, which could have,
or did, lead to patient harm. These include:

¢ potentially avoidable medicines-related hospital admissions and re
admissions

e prescribing errors

¢ dispensing errors

administration errors

monitoring errors

potentially avoidable adverse events
missed doses of medicines

near misses (a prevented medicines related patient safety incident which
could have led to patient harm)

Intervention
English only
e Systematic review of randomised controlled trials (RCTs)

e RCTs

o National guidance from the UK, Europe and other countries with similar developed
health systems, for example Australia, Canada and New Zealand

If insufficient evidence is available progress to:

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

e Observational studies

Published papers only (full text)

If insufficient evidence is available progress to:
Conference abstracts

All children, young people and adults using medicines
Medicines reconciliation, as defined above

No intervention

Critical outcomes:

o Mortality

e Medicines-related problems, such as potentially avoidable hospital admissions and
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Other criteria for
inclusion / exclusion
of studies

Review strategies

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

Identified papers
from scoping search
that addresses the
review guestion

re admissions, errors, potentially avoidable adverse effects and medicines waste

e Patient reported outcomes, such as medicines adherence, patient
experience and patient satisfaction

Important outcomes:

¢ Clinical outcomes as reported in the study

¢ Health and social care utilisation

¢ Planned and unplanned contacts

¢ Health and social care related quality of life

Exclusion:

e Papers published before 2000

¢ Studies investigating patient safety incidents (including hospital
admissions and re admissions, errors and near misses) that are not
related to medicines use, for example inadequate staffing levels

¢ Studies investigating specific named medicines

¢ Studies investigating shared care arrangements for medicines used
across primary and secondary care.

o Studies primarily investigating patient education in relation to medicines
reconciliation

o Studies primarily investigating education and training of health and social
care practitioners in relation to medicines reconciliation

Appraisal of evidence quality:

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

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

Synthesis of data:

Data on all included studies will be extracted into evidence tables.
Where possible, data may be pooled to give an overall summary effect.
Where data cannot be pooled, narrative summaries of the data will be
presented.

National guidance

Technical patient safety solutions for medicines reconciliation on admission
of adults to hospital. NICE patient safety guidance 1 (2007)

National Prescribing Centre. Medicines reconciliation: a guide to
implementation (2008)

The King’s Fund. Polypharmacy and medicines optimisation: making it safe
and sound

Systematic reviews

CRD. Pharmacy led medicine reconciliation (MR) services in hospital care:
a systematic review (2012)

Hospital-based medication reconciliation practices (2012)

Nurse pharmacist collaboration on medication reconciliation prevents
potential harm (Provisional abstract) (2012)

RCTs

A randomized controlled trial of a pharmacist consultation program for family
physicians and their elderly patients (Structured abstract) (2003)

Observational study

Brownlee K, et al. Medication reconciliation by a pharmacy technician in a
mental health assessment unit. Int J Clin Pharm (November 2013)
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Medication review

Review question b)

Objectives

Type of review
Language

Study design

Details

What is the effectiveness and cost-effectiveness of medication reviews to
reduce sub-optimal use of medicines and medicines-related patient safety
incidents, compared to usual care?

To determine the effectiveness and cost effectiveness of medication reviews
to reduce sub-optimal use of medicines and medicines-related patient safety
incidents, compared to usual care.

Medication review is defined as: ‘a structured, critical examination of a
patient's medicines with the objective of reaching an agreement with the
patient about treatment, optimising the impact of medicines, minimising the
number of medication-related problems and reducing waste’ (NPC 2008).

This includes, but is not limited to:
multidisciplinary medication reviews
medicines use reviews

clinical medication reviews

opportunistic (ad-hoc) medication reviews

Sub-optimal use of medicines includes, but is not limited to:
e sub-optimal prescribing

¢ inappropriate prescribing

e poor prescribing

e over-prescribing

e under-prescribing

e unnecessary prescribing

¢ inadequate prescribing

¢ under-dosing

e over-dosing

¢ patient choice/intentional non-adherence

e inability of patient to use medicines as intended, for example due to
dexterity problems

Medicines-related patient safety incidents are unintended or unexpected
incidents that were specifically related to medicines use, which could have,
or did, lead to patient harm. These include:

¢ potentially avoidable medicines-related hospital admissions and re
admissions

e prescribing errors

e dispensing errors

administration errors

monitoring errors

potentially avoidable adverse events
missed doses of medicines

near misses (a prevented medicines related patient safety incident which
could have led to patient harm)

Intervention
English only

e Systematic review of randomised controlled trials (RCTs)
e RCTs
¢ National guidance from the UK, Europe and other countries with similar
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Status

Population

Intervention

Comparator

Outcomes

Other criteria for
inclusion / exclusion
of studies

Review strategies

developed health systems, for example Australia, Canada and New
Zealand

If insufficient evidence is available progress to:

e Systematic reviews of non-randomised controlled trials

e Non-randomised controlled trials

e Observational studies

Published papers only (full text)

If insufficient evidence is available progress to:

Conference abstracts

e All children, young people and adults using medicines

¢ All children, young people and adults who are receiving sub-optimal
benefit from medicines, for example, not receiving a medicine when they
should or could benefit from medicines, or receiving a sub-optimal dose of
a medicine.

Medication reviews (as defined above) including, but not limited to:

o multidisciplinary medication reviews

e medicines use reviews

e clinical medication reviews

e opportunistic (ad-hoc) medication reviews

No intervention

Critical outcomes:

o Mortality

¢ Clinical outcomes as reported in the study

¢ Medicines-related problems, such as potentially avoidable hospital admissions and
re admissions, errors, potentially avoidable adverse effects and medicines waste

o Patient reported outcomes, such as medicines adherence, concordance,
compliance, patient experience and patient satisfaction

Important outcomes:

e Health and social care utilisation

¢ Planned and unplanned contacts

¢ Health and social care related quality of life for example long-term harm,
disability

Exclusion:

e Papers published before 2000

¢ Studies investigating patient safety incidents (including hospital
admissions and re admissions, errors and near misses) that are not
specifically related to medicines use, for example due to inadequate
staffing levels

¢ Studies investigating specific named medicines

¢ Studies that primarily investigate patient education in relation to
medication reviews

o Studies that primarily investigate education and training of health and
social care practitioners in relation to medication reviews

Appraisal of evidence quality:

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

For studies, NICE methodology checklists will be used to appraise the
quality of individual studies, where appropriate. All key outcomes from
evidence will be presented in GRADE profiles, where possible.
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Identified papers
from scoping search
for background,
including relevant
legislation (UK) or
national policy

Identified papers
from scoping search
that addresses the
review guestion

Synthesis of data:

Data on all included studies will be extracted into evidence tables.
Where possible, data may be pooled to give an overall summary effect.
Where data cannot be pooled, narrative summaries of the data will be
presented.

National guidance

NICE. Medicines Adherence CG76 (2009)

Department of Health Action plan for improving the use of medicines and

reducing waste (2012)
National Prescribing Centre. A guide to medication review (2008)

Royal Pharmaceutical Society. Medicines Optimisation: Helping patients to
make the most of medicines (2013)

The King’s Fund. Polypharmacy and medicines optimisation: making it safe
and sound (2013)

Systematic reviews

Interventions to optimise prescribing for older people in care homes (2013)
Medication review in hospitalised patients to reduce morbidity and mortality
(2013)

Consumer-oriented interventions for evidence-based prescribing and
medicines use: an overview of systematic reviews (2012)

Interventions to improve the appropriate use of polypharmacy for older
people (2012)

Does pharmacist-led medication review help to reduce hospital admissions
and deaths in older people: a systematic review and meta-analysis
(Structured abstract) (2008)

Clinical pharmacists and inpatient medical care: a systematic review

Is pharmacist-led medication review effective for chronic pain management
among adult patients? A systematic review

Reduction of polypharmacy in the elderly: a systematic review of the role of
the pharmacist (Structured abstract) (2003)

RCTs

Clinical medication review by a pharmacist of elderly people living in care
homes: randomised controlled trial (Structured abstract)

Targeting suboptimal prescribing in the elderly: a review of the impact of
pharmacy services (Structured abstract)

Economic evaluations

Community pharmacy based provision of pharmaceutical care to older
patients (Structured abstract)

Health economic evaluation of the Lund Integrated Medicines Management
Model (LIMM) in elderly patients admitted to hospital (2013)

The MEDMAN study: a randomized controlled trial of community pharmacy
led medicines management for patients with coronary heart disease
(Structured abstract)

Observational study

Multidisciplinary medication review: evaluation of a pharmaceutical care
model for nursing homes (2011)

Pharmacy management intervention for optimising drug therapy for nursing
home patients (2004)

Other

Multidisciplinary case conference reviews: improving outcomes for nursing
home residents, carers and health professionals (2001)
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Medicines Optimisation
How this guideline was developed

Self-management plans
Details

What is the effectiveness and cost-effectiveness of using self-management
Review question f) plans to improve patient outcomes from medicines, compared to usual
care?

To determine the effectiveness and cost-effectiveness of using
self-management plans to improve patient outcomes from medicines,
compared to usual care.

Objectives For the purpose of this review question, self-management plans are
structured, documented plans that are developed to support an individual
patient’s self-management of their condition. Self-management plans are
often used for patients with specific long-term conditions, such as asthma or
chronic obstructive pulmonary disease. It includes patient or profession-led
self-management plans.

Type of review Intervention

Language English only
e Systematic review of randomised controlled trials (RCTs)
e RCTs

¢ National guidance from the UK, Europe and other countries with similar
developed health systems, for example Australia, Canada and New

i Zealand.
Study design

If insufficient evidence is available progress to:

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

e Observational studies

Status Published papers only (full text)
Population All children, young people and adults using medicines.
Intervention Self-management plan
Comparator Standard care, usual care or no intervention
Critical outcomes:
o Mortality

¢ Clinical outcomes as reported in the study
¢ Health and social care utilisation

e Patient reported outcomes, such as medicines adherence, concordance,

compliance, patient experience and patient satisfaction
Outcomes

Important outcomes:

e Medicines-related problems, such as potentially avoidable hospital
admissions and re admissions, errors, potentially avoidable adverse
effects and medicines waste

¢ Health and social care related quality of life for example improved
management of long-term condition

Inclusion:
e Self-management plans
e Self-monitoring plans
Other criteria for ¢ Action plans/individualised action plans
inclusion / exclusion
of studies Exclusion:
e Papers published before 2000
o Self-management plans that are not medicines-related
¢ Multi-faceted interventions in which a self-management plan is combined
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How this guideline was developed

with other elements such as an education programme, exercise
programme or outreach visits

¢ Self-management plans that are not documented or not reproducible,
such as verbal self-management information

¢ Other self-management support interventions that do not include use of a
self-management plan, such as monitored dosage systems, compliance
aids or self-management education programmes.

Appraisal of evidence quality:

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

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

Synthesis of data:

Data on all included studies will be extracted into evidence tables. Where
possible, data may be pooled to give an overall summary effect. Where data
cannot be pooled, narrative summaries of the data will be presented.

Identified papers National guidance
from scoping search  Medicines Adherence CG76

for background, Towards personalising medicines management
including relevant

legislation (UK) or
national policy

Systematic reviews

Consumer-oriented interventions for evidence-based prescribing and
medicines use: an overview of systematic reviews (2012)

What are the most clinically effective and cost-effective methods of
addressing patient and carer concerns about strong opioids, including
anticipating and managing adverse effects and engaging patients in
prescribing decisions?

A systematic review of quantitative and qualitative research on the role and
effectiveness of written information available to patients about individual
medicines (2007)

The impact of informing psychiatric patients about their medication: a
systematic review (Structured abstract) (2006)

Inpatient pharmacist interventions: impact on ED visits, readmissions, length
of stay, mortality, patient knowledge, medication adherence, and patient
satisfaction (Structured abstract) (2012)

The effect of medicine self-management programmes on hospital patient
self-administration: a systematic review of the literature

Identified papers
from scoping search
that addresses the
review question

Patient decision aids used in consultations about medicines
Details

What is the effectiveness and cost-effectiveness of using patient decision
Review question e) aids in consultations involving medicines use to improve patient outcomes,
compared to usual care or other intervention?

To determine the effectiveness and cost-effectiveness of using patient
decision aids in consultations involving medicines use to improve patient
outcomes, compared to usual care.

Objectives ) . . ) i ) )
A patient decision aid is an intervention designed to support patients'

decision-making by providing information about treatment or screening
options and their associated outcomes, compared to usual care and/or
alternative interventions. They describe the options available and help
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Medicines Optimisation

How this guideline was developed

Type of review
Language

Study design

Status
Population
Intervention
Comparator

Outcomes

Other criteria for
inclusion / exclusion
of studies

Review strategies

people to understand these options as well as the possible benefits and
harms. This allows patients to consider the options from a personal view,
prepares them to participate with their health professional in making a
decision. Patient decision aids may be electronic or paper-based tools.

Intervention

English only

e Systematic review of randomised controlled trials (RCTs)
e RCTs

o National guidance from the UK, Europe and other countries with similar
developed health systems, for example Australia, Canada and New
Zealand.

If insufficient evidence is available progress to:

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

e Observational studies

Published papers only (full text)

All children, young people and adults using medicines.
Patient decision aid, as described above.

Standard care, usual care, no intervention or other intervention
Critical outcomes:

Mortality

Clinical outcomes as reported in the study

Health and social care utilisation

Patient reported outcomes, such as medicines adherence, concordance,
compliance, patient experience and patient satisfaction

Important outcomes:

e Medicines-related problems, such as potentially avoidable hospital
admissions and re admissions, errors, potentially avoidable adverse
effects and medicines waste

¢ Health and social care related quality of life for example long-term harm,
disability.

Inclusion:

e Patient decision aid

e Shared decision aid

e Decision grid/option grid

Exclusion:
e Papers published before 2000

¢ Patient decision aids in which participants are not making an active
treatment decision about a medicine, such as patient decision aids for
screening or diagnostic tests

e Compliance aids

¢ Patient information leaflets

¢ Health education materials
Appraisal of evidence quality:

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

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

Synthesis of data:

Data on all included studies will be extracted into evidence tables. Where
possible, data may be pooled to give an overall summary effect. Where data
cannot be pooled, narrative summaries of the data will be presented.

Identified papers National guidance

from scoping search Medicines Adherence CG76

for baquround, Polypharmacy and medicines optimisation: making it safe and sound
including relevant

legislation (UK) or
national policy

Systematic reviews
Consumer-oriented interventions for evidence-based prescribing and
medicines use: an overview of systematic reviews (2012)

What are the most clinically effective and cost-effective methods of
addressing patient and carer concerns about strong opioids, including

Identified papers anticipating and managing adverse effects and engaging patients in

from scoping search prescribing decisions?

that addresses the A systematic review of quantitative and qualitative research on the role and
review guestion effectiveness of written information available to patients about individual

medicines (2007)

The impact of informing psychiatric patients about their medication: a
systematic review (Structured abstract) (2006)

Clinical decision support
Details

What is the effectiveness and cost-effectiveness of using clinical decision
Review question d) support to reduce sub-optimal use of medicines and improve patient
outcomes from medicines, compared to usual care or other intervention?

To determine the effectiveness and cost-effectiveness of clinical decision
support to reduce sub-optimal use of medicines and improve patient
outcomes from medicines, compared to usual care or other interventions.

For the purpose of this review question, clinical decision support is an
active, computerised intervention that occurs at the time and location of
prescribing, to support prescribers with decision-making.

Sub-optimal use of medicines includes, but is not limited to:
¢ sub-optimal prescribing

e inappropriate prescribing

e poor prescribing

e over-prescribing

e under-prescribing

e unnecessary prescribing

¢ inadequate prescribing

e under-dosing

e over-dosing

¢ patient choice/intentional non-adherence

e inability of patient to use medicines as intended, for example due to
dexterity problems.

Type of review Intervention
Language English only

Objectives

e Systematic review of randomised controlled trials (RCTSs)

Study design
y 9 e RCTs
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How this guideline was developed

¢ National guidance from the UK, Europe and other countries with similar
developed health systems, for example Australia, Canada and New
Zealand.

If insufficient evidence is available progress to:

e Systematic reviews of non-randomised controlled trials

e Non-randomised controlled trials

e Observational studies

Status Published papers only (full text)

Population All children, young people and adults using medicines.

Intervention Clinical decision support, as described above.

Comparator Standard care, usual care, no intervention or other intervention
Critical outcomes:

Mortality

Clinical outcomes as reported in the study

Health and social care utilisation

Patient reported outcomes, such as medicines adherence, concordance,
compliance, patient experience and patient satisfaction

Outcomes
Important outcomes:

¢ Medicines-related problems, such as potentially avoidable hospital
admissions and re admissions, errors, potentially avoidable adverse
effects and medicines waste

¢ Health and social care related quality of life for example long-term harm,
disability

e Sub-optimal medicines use

Inclusion:

¢ Clinical decision support

e Computerised decision support

Exclusion:
e Papers published before 2000
e Patient-decision aids / shared-decision aids

Other criteria for e Clinical decision support that does not occur at the time and location of
inclusion / exclusion prescribing.

of studies « Passive interventions at the point of prescribing e.g. use of evidence
resources on medicines

¢ Electronic prescribing, unless it specifically considers clinical decision
support integrated within electronic prescribing systems

e Computerised physician order entry systems, unless it specifically
considers clinical decision support

e Near patient testing
e Remote patient monitoring
Appraisal of evidence quality:

i : For guidelines, these will be assessed for quality using the AGREE Il
Review strategies criteria. For studies, NICE methodology checklists will be used to appraise
the quality of individual studies, where appropriate. All key outcomes from
evidence will be presented in GRADE profiles, where possible.

Synthesis of data:

Data on all included studies will be extracted into evidence tables. Where
possible, data may be pooled to give an overall summary effect. Where data
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How this guideline was developed

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

Identified papers
from scoping search
that addresses the
review guestion

cannot be pooled, narrative summaries of the data will be presented.
National guidance
Polypharmacy and medicines optimisation: making it safe and sound

Systematic reviews

A tiered approach is more cost effective than traditional pharmacist based
review for classifying computer detected signals as adverse drug events
(Structured abstract)

Systematic reviews

Computerized clinical decision support systems for drug prescribing and
management: a decision maker researcher partnership systematic review
(Structured abstract) (2011)

The impact of pharmacy computerised clinical decision support on
prescribing, clinical and patient outcomes: a systematic review of the
literature (Structured abstract) (2010)

Interventions to improve the appropriate use of polypharmacy for older
people (2012)

Computerized advice on drug dosage to improve prescribing practice (2008)

A systematic review of the social and cognitive influences on prescribing decision-
making among non-medical prescribers

Observational studies

Measuring prevalence, reliability and variation in high risk prescribing in
general practice using multilevel modelling in a population database (2011)

Other

Enabling medication management through health information technology
(2011) Agency for Healthcare Research and Quality

C.2.8 Medicines-related models of organisational and cross-sector working

Review question g)

Objectives

Details

What models of organisational and cross-sector working are effective and
cost-effective in reducing sub-optimal use of medicines and improving
patient outcomes from medicines, compared to usual care, or other
intervention?

To determine the effectiveness and cost-effectiveness of models of
organisational and cross-sector working in reducing sub-optimal use of
medicines and improving patient outcomes from medicines, compared to
usual care.

For the purpose of this review question, this includes, but is not limited to:

¢ Health profession-led working

e Social care practitioner-led working, e.g. a key worker or care co-ordinator
o Multidisciplinary team-led working

e Cross-sector working between health and social care providers

e Cross-sector working between healthcare and pharmaceutical or
homecare industries.

Sub-optimal use of medicines includes, but is not limited to:
sub-optimal prescribing

inappropriate prescribing

poor prescribing

over-prescribing

under-prescribing
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e unnecessary prescribing

inadequate prescribing

under-dosing

over-dosing

patient choice/intentional non-adherence

e inability of patient to use medicines as intended, for example due to
dexterity problems.

Type of review Intervention

Language English only
e Systematic review of randomised controlled trials (RCTSs)
e RCTs

¢ National guidance from the UK, Europe and other countries with similar
developed health systems, for example Australia, Canada and New

i Zealand.
Study design

If insufficient evidence is available progress to:
e Systematic reviews of non-randomised controlled trials
e Non-randomised controlled trials
e Observational studies
Status Published papers only (full text)
Population All children, young people and adults using medicines.

Profession-led or multidisciplinary team-led working, including but not
limited to those as described above.

Comparator Standard care, usual care or no intervention, or other intervention
Critical outcomes:

Mortality

Clinical outcomes as reported in the study

Health and social care utilisation

Patient reported outcomes, such as medicines adherence, concordance,
compliance, patient experience and patient satisfaction

Intervention

Important outcomes:

Outcomes
¢ Practitioner reported outcomes, such as reduced workload, professional
satisfaction
¢ Medicines-related problems, such as potentially avoidable hospital
admissions and re admissions, errors, potentially avoidable adverse
effects and medicines waste
¢ Health and social care related quality of life for example long-term harm,
disability
e Sub-optimal medicines use
Exclusion:
Other criteria for e Papers published before 2000
inclusion /exclusion 4 studies not designed to consider the review question, such as studies that
of studies were primarily set up to measure the effect of an intervention, not how the

intervention was delivered
Appraisal of evidence quality:

For guidelines, these will be assessed for quality using the AGREE |l
criteria. For studies, NICE methodology checklists will be used to appraise

Review strategies the quality of individual studies, where appropriate. All key outcomes from
evidence will be presented in GRADE profiles, where possible.

Synthesis of data:
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Identified papers
from scoping search
for background,
including relevant
legislation (UK) or
national policy

Identified papers
from scoping search
that addresses the
review question

Data on all included studies will be extracted into evidence tables. Where
possible, data may be pooled to give an overall summary effect. Where data
cannot be pooled, narrative summaries of the data will be presented.
National guidance

Royal Pharmaceutical Society(2013) Medicines Optimisation: Helping
patients to make the most of medicines

Systematic reviews

Interventions to optimise prescribing for older people in care homes (2013)
Interventions to improve the appropriate use of polypharmacy for older
people (2012)

Effect of outpatient pharmacists' non-dispensing roles on patient outcomes
and prescribing patterns (2010)

US pharmacists' effect as team members on patient care: systematic review
and meta analyses (Structured abstract) (2010)

Targeting suboptimal prescribing in the elderly: a review of the impact of
pharmacy services (Structured abstract) (2009)

Does pharmacist-led medication review help to reduce hospital admissions
and deaths in older people: a systematic review and meta-analysis
(Structured abstract) (2008)

Clinical pharmacists and inpatient medical care: a systematic review
(Structured abstract) (2006)

Reduction of polypharmacy in the elderly: a systematic review of the role of
the pharmacist (Structured abstract) (2003)

Inpatient pharmacist interventions: impact on ED visits, readmissions, length
of stay, mortality, patient knowledge, medication adherence, and patient
satisfaction (Structured abstract) (2012)

Is pharmacist-led medication review effective for chronic pain management
among adult patients? A systematic review

Pharmacy led medicine reconciliation (MR) services in hospital care: a
systematic review

Nurse pharmacist collaboration on medication reconciliation prevents
potential harm (Provisional abstract) (2012)

How effective and cost-effective are pharmacy-based minor ailments
schemes? A systematic review

Evaluating the impact of pharmacists in mental health: a systematic review
(Provisional abstract) (2003)

Interventions of hospital pharmacists in improving drug therapy in children a
systematic literature review (Provisional abstract) (2006)

RCTs

Clinical pharmacists on medical care of pediatric inpatients: A single center
randomized controlled trial (Provisional abstract) (2012)

The MEDMAN study: a randomized controlled trial of community pharmacy
led medicines management for patients with coronary heart disease
(Structured abstract) (2007)

Clinical medication review by a pharmacist of elderly people living in care
homes: randomised controlled trial (Structured abstract) (2006)

Economic evaluations

A cost effectiveness analysis of an in hospital clinical pharmacist service
(Provisional abstract) (2012)

On ward participation of a hospital pharmacist in a Dutch intensive care unit
reduces prescribing errors and related patient harm: an intervention study
(Provisional abstract) (2010)
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Clinical and economic outcomes of medication therapy management
services: the Minnesota experience (Provisional abstract) (2008)
Community pharmacy based provision of pharmaceutical care to older
patients (Structured abstract) (2003)

Health economic evaluation of the Lund Integrated Medicines Management
Model (LIMM) in elderly patients admitted to hospital (2013)

A cost effectiveness evaluation of hospital discharge counseling by
pharmacists (Provisional abstract) (2012)

Evaluating the impact of pharmacists in mental health: a systematic review
(Provisional abstract) (2003)

Economic review protocol

Review question
Objectives
Criteria

Search strategy

Review strategy

All questions — health economic evidence

To identify economic evaluations relevant to the review questions

e Populations, interventions and comparators must be as specified in the
individual review protocols above.

e Studies must be of a relevant economic study design (cost—utility analysis,
cost—benefit analysis, cost-effectiveness analysis, cost—consequence
analysis, comparative cost analysis).

e Studies must not be an abstract only, a letter, editorial or commentary, or a
review of economic evaluations.(a)Unpuinshed reports will not be considered
unless submitted as part of a call for evidence.

e Studies must be in English.

An economic study search will be undertaken using an economic study filter —

see Appendix C.1.

Each study fulfilling the criteria above will be assessed for applicability and

methodological limitations using the NICE economic evaluation checklist which

can be found in Appendix G of the NICE guidelines manual (2012).

Inclusion and exclusion criteria

e If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then
it will be included in the guideline. An economic evidence table will be
completed and it will be included in the economic evidence profile.

o If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’
then it will usually be excluded from the guideline. If it is excluded then an
economic evidence table will not be completed and it will not be included in
the economic evidence profile.

e If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’
or both then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and

quality of the available evidence for that question, in discussion with the GDG if

required. The ultimate aim is to include studies that are helpful for decision-

making in the context of the guideline and the current NHS setting. If several

studies are considered of sufficiently high applicability and methodological quality

that they could all be included, then the health economist, in discussion with the

GDG if required, may decide to include only the most applicable studies and to

selectively exclude the remaining studies. All studies excluded on the basis of

applicability or methodological limitations will be listed with explanation as

excluded economic studies in Appendix C.6.

The health economist will be guided by the following hierarchies.

Setting:

e UK NHS

e OECD countries with predominantly public health insurance systems (for
example, France, Germany, Sweden)

e OECD countries with predominantly private health insurance systems (for
example, USA, Switzerland)

e non-OECD settings (always ‘Not applicable’).
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Economic study type:
e cost—utility analysis

e other type of full economic evaluation (cost—benefit analysis, cost-

effectiveness analysis, cost—consequence analysis)

e comparative cost analysis

e non-comparative cost analyses including cost-of-illness studies (always ‘Not

applicable’).

Year of analysis:

e The more recent the study, the more applicable it is.

Quality and relevance of effectiveness data used in the economic analysis:

e The more closely the effectiveness data used in the economic analysis
matches with the outcomes of the studies included in the clinical review the
more useful the analysis will be for decision-making in the guideline.

C.3 Clinical consort diagrams

C.3.1 Identifying, reporting and learning from medicines-related patient safety
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Medicines-related communication systems when patients move from one care

setting to another
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C.3.4 Medication review
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C.3.6

Patient decision aids used in consultations about medicines
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C.3.7 Clinical decision support

5631
studies screened by title and
abstract for relevance

A

222
studies reviewed for
potential inclusion

31
additional studies identified

71
studies identified for

5409
studies
excluded

182
further studies
excluded

Exclude studies published
before 2009

51
further studies
excluded

"

from 57 systematic
reviews

inclusion

)

20
total number of final
included studies

NICE guideline 5 — Medicines optimisation appendices (March 2015)

>

56



Medicines Optimisation
How this guideline was developed

C.3.8 Medicines-related models of organisational and cross-sector working
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C.4.3 Medicines reconciliation
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Medication review
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C.45 Self-management plans
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C.4.6 Patient decision aids used in consultations about medicines
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C.4.7 Clinical decision support
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C.4.8 Medicines-related models of organisational and cross-sector working
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Clinical excluded studies

Identifying, reporting and learning from medicines-related patient safety

incidents
Author

Aagaard L, Hansen EH. (2009) Information about ADRs explored
by pharmacovigilance approaches: a qualitative review of studies
on antibiotics, SSRIs and NSAIDs. BMC Clinical Pharmacology 9: 4

Aagaard L, Soendergaard B, Stenver DI, et al. (2008) Knowledge
creation about ADRs, turning the perspective from the rear mirror to
the projector? British Journal of Clinical Pharmacology 65(3): 364-
76

Aagaard L, Soendergaard B, Stenver DI, et al. (2008) Knowledge
creation about ADRs, turning the perspective from the rear mirror to
the projector? British Journal of Clinical Pharmacology 65(3): 364-
76

Abeysekera A, Bergman |J, Kluger MT, et al. (2005) Drug error in
anaesthetic practice: A review of 896 reports from the Australian
Incident Monitoring Study database Anaesthesia 60(3): 220-27

Abramson EL, Kaushal R. (2012) Computerized provider entry and
patient safety. Pediatric Clinics of North America 59(6): 1247-55
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relevant intervention
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relevant
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Author

Abramson EL, Malhotra S, Fischer K, et al. (2011) Transitioning
between electronic health records: Effects on ambulatory
prescribing safety Journal of General Internal Medicine 26 (8): 868-
74

Abramson EL, Malhotra S, Osorio SN, et al. (2013) A long-term
follow-up evaluation of electronic health record prescribing safety.
Journal of the American Medical Informatics Association 20(el):
e52-58

Ahmed A, Giri J, Singh B, et al. (2012) The outcome of adverse
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review and meta-analysis Critical Care. Medicine 40(121): 158
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(IT) and chemotherapy (CT) prescribing errors. Journal of Clinical
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Al-Ansari MA, Hijazi MH. (2006) Medical errors and adverse events:
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17

Alassaad A, Gillespie U, Bertilsson M, et al. (2013) Prescription and
transcription errors in multidose-dispensed medications on
discharge from hospital: An observational and interventional study.
Journal of Evaluation in Clinical Practice 19(1): 185-91

Aldred J, Borgert A. (2013) Medication administration errors and In-
Hospital Complications for Patients with Parkinson's disease: A
Retrospective Review Journal of Parkinson's Disease 3: 158-59

Alexander GL, Stone TT. (2000) System review: a method for
investigating medical errors in healthcare settings. Lippincott's Case
Management 5(5): 202-13

Al-Khaja KA, Sequeira RP, Damanhori AH.(2012) Medication
prescribing errors pertaining to cardiovascular/anti diabetic
medications: a prescription audit in primary care. Fundamental &
Clinical Pharmacology 26(3): 410-17

Alldred DP, Raynor DK, Hughes C, et al. (2013) Interventions to
optimise prescribing for older people in care homes. Cochrane
Database of Systematic Reviews 2: Art. No: CD009095.
DOI:10.1002/14651858.CD009095.pub2

Allen AS, Sequist TD. (2012) Pharmacy dispensing of electronically
discontinued medications. Annals of Internal Medicine 157(10):
700-05

Alsulami Z, Conroy S, Choonara I. (2012) A systematic review of
the effectiveness of double checking in preventing medication
errors. Archives of Disease in Childhood. 97(5): e2
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Middle East countries: a systematic review of the literature.
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Amalberti R, Auroy Y, Berwick D, et al. (2005) Five system barriers
to achieving ultrasafe health care. Annals of Internal Medicine

142(9): 756-64

Ambrosio L, Pumar-Mendez MJ. (2013) The role of work context
factors in medication administration errors. Anales del Sistema
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Unable to source study
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Abstract only
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Abstract only
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Abstract only
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Appendix D: Clinical Evidence Tables and
GRADE profiles

Evidence Tables

Identifying, reporting and learning from medicines-related patient safety

incidents

Evidence table 1 Avery AJ et al, 2012

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up

Avery AJ, Rodgers S, Cantrill JA, et al. (2012) A pharmacist-led
information technology intervention for medication errors (PINCER): a
multicentre, cluster randomised, controlled trial and cost-effectiveness
analysis. [Erratum appears in Lancet. 2012 Jun 16;379(9833):2242]
Lancet 379 (9823): 1310-1319

RCT
High
n=480,942 randomised

For primary outcomes:

1.Patients with a history of peptic ulcer who have been prescribed an
NSAID without co-prescription of a PPI

2.Patients with asthma who have been prescribed a beta-blocker

3.Patients aged 75 years and older who have been prescribed an ACEI
or a loop diuretic long-term who have not had a computer-recorded
check of their renal function and electrolytes in the previous 15 months
For secondary outcomes:

4.Patients with asthma (and no history of coronary heart disease) who
had been prescribed a beta-blocker

5.Proportions of women with a past medical history of venous or arterial
thrombosis who had been prescribed a combined oral contraceptive

6.Patients receiving methotrexate for at least 3 months who had not had
a full blood count recorded in the previous 3 months

7.Patients receiving methotrexate for at least 3 months who had not had
a liver function test recorded in the previous 3 months

8.Patients receiving warfarin for at least 3 months who had not had a
recorded check of their INR in the previous 12 weeks

9.Patients receiving lithium for at least 3 months who had not had a
recorded check of their lithium concentrations in the previous 3 months

10. Patients receiving amiodarone for at least 6 months who had not had
a thyroid function test in the previous 6 months

11. Patients receiving prescriptions of methotrexate without instructions
that the drug should be taken every week

12. Patients receiving prescriptions of amiodarone for at least 1 month
who are receiving a dose of more than 200 mg per day

13. Patients with at least one prescription problem (a combination of
outcome measures 1, 2, or 4)

14. Patients with at least one monitoring problem (a combination of
outcome measures 3, 5, 6, 7, and 8)

Pharmacist-led information technology intervention (PINCER) lasting 12
weeks, composed of feedback, educational outreach, and dedicated
support

Computer-generated simple feedback for at-risk patients
At 6 months and 12 months
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Location

Outcomes measures
and effect size

Source of funding
Comments

72 UK general practices (computerised with electronic prescribing)

Primary outcomes (clinical outcomes as reported in the study):
Proportions of patients at 6 months after the intervention who had
experienced any of 3 ‘clinically important’ errors shown in the table
below

Patient Simple PINCER Adjusted
characteristics feedback OR (95% CI)
Non-selective NSAIDs | 86/2014 51/1852 0.58(0.38-
prescribed to those (4%) (3%) 0.89)

with a history of peptic

ulcer without a PPI

Beta-blockers 658/22,224 499/20,312 0.73(0.58-
prescribed to those (3%) (2%) 0.91)

with a history of

asthma

Long-term prescription | 436/5329 255/4851 0.51(0.34-
of ACE inhibitors or (8%) (5%) 0.78)

loop diuretics to those

75 years or older

without assessment of

urea and electrolytes in

preceding 15 months

Secondary outcomes included the proportion of patients with at least
one prescription problem or at risk of at least one prescription problem
(PINCER 2.3%, control 2.9%; adjusted OR 0.71, 95% CI 0.59 to 0.86)

Department of Health, England

At 6 months’ follow-up, patients in the PINCER group were significantly
less likely to have been prescribed a non-selective NSAID if they had a
history of peptic ulcer without gastroprotection; a beta-blocker if they had
asthma; or an ACE inhibitor or loop diuretic without appropriate
monitoring. The authors state that ‘related qualitative work showed the
acceptability of the PINCER intervention to general practices and a
parallel longitudinal observational study of prescription errors in over 400
practices shows the high probable generalisability of these findings
across the UK

Allocation concealed to researchers and statisticians involved in
processing and analysing data. Allocation not concealed to general
practices, pharmacists, patients, or researchers who visited practices to
extract data.

The authors concluded that PINCER substantially reduced the frequency
of a range of clinically important prescription and medication monitoring
errors

Abbreviations: NSAID, non-steroidal anti-inflammatory drug; PPI, proton-pump inhibitor; ACE
inhibitor, angiotensin-converting enzyme inhibitor; INR, international normalised ratio; OR, odds
ratio; Cl, confidence interval; RCT, randomised controlled trial

Evidence table 2:
Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
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Chang C et al, 2010

Chang C, Wen C, Chan D. (2010) Potentially inappropriate medications
among geriatric outpatients with polypharmacy. Journal of the American
Geriatrics Society 58: S159

Observational study

Low

n=193

Hospitalised elderly adults (aged =65 years) who had either:

e been prescribed 8 or more chronic medications (drugs prescribed for
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=228 days) or
o visited 3 or more different physicians during a 3-month screening
period
Intervention 6 different criteria to identify potentially inappropriate medicines (PIM):
Beers criteria — 2003 version (from the US)
Rancourt (from Canada)
Laroche (from France)
e Screening Tool of Older Person’s Prescription (STOPP; from Ireland)
o Winit-Watjana (from Thailand)
e Norwegian General Practice (NORGEP) criteria (from Norway)

Comparison Comparison of 6 criteria (stated above) applied to a single cohort of
patients

Length of follow up 12 weeks

Location National Taiwan University Hospital (NTUH)

Outcomes measures The prevalence of PIM varied significantly when different criteria were

and effect size applied; see full paper for details. Of the 1713 medications, 5.6-14.8%

were considered PIMs

30-40% of the identified PIMs were reported as drug-related problems
(DRP) by expert reviewers; see table below:

No. of Reported as | DRP follow-up | Problem-
medicines DRP (%) in 24 weeks solving rate*
considered (%) (%)

PIMs

NORGEP (n=96) | 40 (41.7) 29 (72.5) 22 (75.9)
Laroche (n=132) | 51 (38.6) 36 (70.6) 26 (72.2)
Rancourt 73 (39.5) 45 (61.6) 38 (84.4)
(n=185)

Beers (n=177) 69 (39) 43 (62.3) 31 (72.1)
STOPP (n=199) | 61 (30.7) 36 (59) 30 (83.3)
Winit-Watjana 86 (33.9) 59 (68.6) 46 (78)
(n=254)

* Problem totally solved plus problem partly solved/follow-up numbers

Application of the criteria found that a high number of chronic
medications was a common risk factor for having at least one PIM

Source of funding Sponsored by the ‘Medication Safety Review Clinic in Taiwanese Elders’
project from the Department of Health, Taiwan
Comments The number of statements and availability of PIMs in the local market

were major determinants of PIM prevalence. Only 50—-89% of listed
medications in the 6 criteria were available in Taiwan, with 27—-67%
available at the NTUH

The authors concluded that the prevalence of PIM varied significantly
when different criteria were applied. Caution should be exercised in
applying PIM criteria developed in other regions when medication
availability in the local market is limited

Potentially inappropriate medications (PIMs) are often defined as medicines with ineffectiveness or
high risk-benefit ratio, are an important aspect of preventable medicines-related problems

Evidence table 3: Field TS et al, 2004

Bibliographic Field TS, Gurwitz JH, Harrold LR, et al. (2004) Strategies for detecting
reference adverse drug events among older persons in the ambulatory setting.

J Am Med Inform Assoc 11: 492-98
Study type Observational study
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Study quality
Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

Very low

n=31,757 per month

Patients aged 65 years or above receiving medical care in the
ambulatory setting

6 methods of identifying adverse drug events (ADES):

¢ Healthcare provider reports, including physicians, nurses and
pharmacists

e Manual review of hospital discharge summaries

e Manual review of notes from emergency department visits

o Computer-generated signals

¢ Automated free-text review of electronic clinic notes

o Manual review of administrative incident reports from affiliated
pharmacies concerning medication errors

Comparison of 6 methods stated above

12 months

Large US multispecialty group practice, including 30 ambulatory clinic

sites

During the year of observation, 1,523 ADEs were identified, of which 421
(28%) were considered preventable. Only data on preventable ADEs are
reported here. PPVs were generally low for preventable ADEs, with a
maximal rate of 8%; see table below:

No. PPV (%)
preventable
ADEs
Healthcare provider reports 27 8
Manual review of hospital discharge 58 2
summaries
Manual review of notes from 70 1
emergency department visits
Computer-generated signals 157 2
Automated review of electronic clinic 121 2
notes
Manual review of incident reports 3 3

The percentage of preventable ADEs identified by each method is
shown in the table below. Among preventable ADEs, 4% were identified
by a 2" method

% of preventable
ADEs
Healthcare provider reports 6
Manual review of hospital discharge 14
summaries
Manual review of notes from 17
emergency department visits
Computer-generated signals 37
Automated review of electronic clinic 29
notes
Manual review of incident reports 2

Percentages total more than 100% because some preventable ADEs were
identified by more than one method

Research grant from the National Institute on Aging

The authors suggest that multiple strategies are required to detect ADEs
among older persons in the ambulatory setting
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Residents of long-term care facilities were excluded from the study

Definitions: ADE, an injury resulting from the use of a drug. The reviewers independently classified
incidents using structured implicit review to determine whether an ADE was present and, if so,
whether it was preventable; Preventable ADE, an ADE due to an error and was preventable by any

means available

Abbreviations: PPV, positive predictive value

Evidence table 4: Flynn EA et al, 2002

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

Flynn EA, Barker KN, Pepper GA, et al. (2002) Comparison of methods
for detecting medication errors in 36 hospitals and skilled-nursing
facilities. Am J Health Syst Pharm 59(5): 436-46

Observational study

Low

Not stated

Patients in hospital or skilled-nursing facility

3 methods for identifying medication errors (administration):
¢ Incident report review

e Chart review

¢ Direct observation

Comparison of 3 methods (stated above)

Not stated

36 hospitals and skilled-nursing facilities in Colorado and Georgia, USA

457 pharmacist-confirmed errors were made on 2556 doses. The
number of medication administration errors identified by the 3 methods
are shown in the table below:

Number of errors (%)
Incident report review 1 (<1%)
Chart review 17 (4%)
Direct observation 300 (66%)

These data excludes false positives identified by the method
The rate of false positives was:
Incident report review, 0%; chart review, 0.3%; direct observation, 3.5%

The rate of false negatives was:
Incident report review, >99%; chart review, 96%; direct observation, 34%

Not stated

Interventions

Incident report review:

Data collectors allowed 2-3 weeks to pass after the observation period
before analysing incident reports.

Chart review:

A list of up to 10 patients who were directly observed during the
medication administration session were provided to the chart reviewer
after the observer had completed their work

Direct observation:

A data collector accompanied the nurse administering medications and
observed the preparation and administration of each dose

Medication administration errors were detected by registered nurses
(RNs), licensed practical nurses (LPNs) and pharmacy technicians.
Each dose evaluated was compared with the prescriber's order.
Deviations were considered errors. The authors conclude that pharmacy
technicians were more efficient and accurate than RNs and LPNs in
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collecting data about medication

A pharmacist performed an independent determination of errors to
assess the accuracy of each data collector. Clinical significance was
judged by a panel of physicians

A stratified random sample of 36 hospitals and skilled-nursing facilities in
Colorado and Georgia was selected

The authors concluded that direct observation was more efficient and
accurate than chart review or incident reports in identifying medication
administration errors.

Definitions: Medication error, any discrepancy between the prescriber’s interpretable medication
order and what was administered to a patient (i.e. medication administration errors).

Evidence table 5: Franklin BD et al, 2007

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

Franklin BD, O’Grady K, Paschalides C, et al. (2007) Providing feedback
to hospital doctors about prescribing errors: a pilot study. Pharm World
Sci 29: 213-20

Observational study

Low

Not stated

Hospitalised patients

Data collection by the ward pharmacist

Prescribing errors reported to the hospital medication incident database
4 months

1 clinical directorate of a London teaching hospital trust

4,995 new medication orders were examined. Of these, 462 (9.2%; 95%
Cl 8.5 -10.1%) contained at least one prescribing error. There were 474
errors in total.

Pharmacists indicated that they would have reported 19 (4%) of the 474
prescribing errors to the hospital medication incident database as
medication incidents

Hammersmith Hospitals NHS Trust Research Trustees

The authors conclude that incident report data is subject to gross
under-reporting when compared to data recorded by ward pharmacists.

Feedback on the prescribing errors was presented to lead clinicians of
10 clinical specialties. This included graphical summaries showing how
the specialty compared with others, and a list of errors identified. This
information was well-received by clinicians. The authors recommend that
further work should include a larger study to find out whether providing
feedback in this way can lead to a measurable reduction in prescribing
errors.

Definitions: A prescribing error was therefore defined as a prescribing decision or prescription-
writing process that results in an unintentional, significant: (i) reduction in the probability of treatment
being timely and effective or (ii) increase in the risk of harm, when compared to generally accepted

practice

Evidence table 6: Franklin BD et al, 2009

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Franklin BD, Birch S, Savage I, et al. (2009) Methodological variability in
detecting prescribing errors and consequences for the evaluation of
interventions. Pharmacoepidemiol Drug Saf 18: 992-99

Observational study
Low

n=129

Hospitalised patients
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Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

4 methods for identifying prescribing errors (PE):
Prospective data collection by the ward pharmacist
Retrospective health record review

Retrospective use of a trigger tool

Spontaneous incident reporting

Comparison of 4 methods (stated above)

2 4-week periods

28-bed general surgery ward in a London teaching hospital

Health records were retrieved for 93/129 patients pre-CPOE (see
‘Comments’ below). 1258 medication orders were written during the
study period and 135 prescribing errors were identified. The table below
summarises the errors identified by each method:

PE (% all errors) PE rate per
medication order
Ward pharmacist 48 (36%) 3.8%
Retrospective review 93 (69%) 7.4%
Trigger tool 0 (0%) 0%
Spontaneous reporting 1 (1%) 0.1%

Department of Health, England

Prescribing errors were identified using the 4 methods before and after
the implementation of a CPOE system. Data are reported for the
patients reviewed pre-CPOE only

Interventions
Prospective data collection by the ward pharmacist:

Recording of prescribing errors identified by the ward pharmacist as part
of their routine clinical practice

Retrospective health record review:

A research pharmacist completed a retrospective review form, which
included: a checklist of data sources used; patient information;
medication lists; details of errors identified. The research pharmacist
was blinded to the prescribing errors recorded by the ward pharmacist,
but could identify any documentation by the ward pharmacist in the
patient’s health record

Retrospective use of a trigger tool:

A US trigger tool was adapted for UK use, comprising of 23 triggers for
ADEs. The research pharmacist applied the trigger tool after the
retrospective review, investigated positive triggers and recorded any
prescribing errors identified

Spontaneous reporting:

The study organisation operated an established medication incident
reporting system. Details of reports relating to the study ward during the
study period were retrieved, and those relating to prescribing errors were
identified

Few errors (5%) were identified by more than one method. The authors
recommend that are combination of methods are used.

Abbreviations: CPOE, computerised physician order entry; ADE, adverse drug event; PE,

prescribing error

Definitions: Prescribing error, an established definition was used which lists situations that should
be included and excluded as PE

Evidence table 7:
Bibliographic
reference

Franklin BD et al, 2010

Franklin BD, Birch S, Schachter M, et al. (2010) Testing a trigger tool as
a method of detecting harm from medication errors in a UK hospital: a
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pilot study. Int J Pharm Pract 18: 305-11

Study type Observational study

Study quality Low

Number of patients n=207

Patient characteristics  Hospitalised patients

Intervention Trigger tool (adapted for UK use) to identify preventable ADEs
Comparison Retrospective health record review

Length of follow up 2 4-week periods

Location UK hospital

Outcomes measures A total of 168 positive triggers were identified in 127/207 patients, 7

and effect size ADEs were identified (only 2 were preventable). Health record review
identified 5 ADEs (all preventable errors). The sensitivity of the trigger
tool for identifying preventable ADEs was 0.40, when compared to
health record review

Source of funding Department of Health, England

Comments Retrospective use of a trigger tool:

A US trigger tool was adapted for UK use, comprising of 23 triggers for
ADEs. The research pharmacist applied the trigger tool and investigated
positive triggers

Retrospective health record review:

Before completing the trigger tool, the research pharmacist completed a
full health record review, which focused on the identification of
preventable ADEs only

The sensitivity of the trigger tool for identifying preventable ADEs,
compared with health record review was calculated

The authors concluded that although some ADEs were identified using
the trigger tool, more work is needed to refine this to reduce the false
positives and increase sensitivity. Retrospective health record review
remains the gold standard

Abbreviations: ADE, adverse drug event

Definitions: ADE, any harm caused by medication use, where ‘harm’ was defined very broadly as
any identifiable physiological or physical changes. ADEs were considered preventable if they
resulted from a medication error; Prescribing error, a prescribing decision or prescription-writing
process that results in an unintentional, significant i) reduction in the probability of treatment being
timely and effective or ii) increase in the risk of harm when compared to generally accepted
practice; Medication administration error, any difference between the medication ordered, including
any pharmacists’ endorsements, and that were administered to the patient; Sensitivity, number of
patients where the trigger tool identified a true positive preventable ADE / number of patients where
the trigger tool identified a true positive preventable ADE plus the number for whom the trigger tool
gave a false negative

Evidence table 8:  Gallagher PF et al, 2011

Bibliographic Gallagher PF, O'Connor MN, O'Mahony D. (2011) Prevention of

reference potentially inappropriate prescribing for elderly patients: a randomized
controlled trial using STOPP/START criteria. Clinical Pharmacology &
Therapeutics 89 (6): 845-854

Study type RCT
Study quality Low
Number of patients n=400 randomised (382 included in analysis: intervention = 190;

control = 192)

Patient characteristics  Hospitalised patient aged 65 years or over admitted via the emergency
department under the care of a general medical physician

Intervention STOPP/START screening tool
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Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

Usual hospital care
6 months after hospital discharge
A public-funded 800-bed University hospital in the Republic of Ireland

Primary outcomes (clinical outcomes as reported in the study):

Appropriateness of prescribing measured by the MAI and AOU index at
the time of discharge and at 2-month intervals during the 6-month period
after discharge. Changes in MAI and AOU scores from hospital
admission to discharge are shown in the table below:

Control STOPP/START

Number (%) patients with
improvement in MAI scores

68 (35.4%) 135 (71.1%)

Number (%) patients in
whom MAI scores stayed
same

60 (31.3%) 33 (17.4%)

Number (%) patients with
deterioration in MAI scores

64 (33.3%) 22 (11.5%)

Number needed to screen with STOPP/START criteria to produce an
improvement in MAI = 2.8 (95% CI 2.2 to 3.8); ARR = 35.7% (95% ClI 26.3 to
44.9%)

Number (%) patients with
improvement in AOU

20 (10.4%) 60 (31.6%)

Number (%) patients in
whom AOU stayed same

160 (83.3%) 130 (68.4%)

Number (%) patients with
deterioration in AOU

12 (6.3%) 0 (0%)

Number needed to screen with STOPP/START criteria to have an
improvement in AOU = 4.7 (95% CI 3.4 to 7.5); ARR = 21.2% (95% CI 13.3 to
29.1%)

Secondary outcomes :

No significant differences in mortality, frequency of GP visits, hospital
readmissions and falls in the 6-month period after discharge, but study
not powered to detect this

Health Research Board of Ireland

The validity of STOPP/START was established through a Delphi
consensus process in which 18 experts in geriatric pharmacotherapy
from the UK and Ireland participated

Significant improvements in prescribing appropriateness (MAI and AOU)
were sustained in the STOPP/START group for the 6-month follow-up
period, compared with control. The prevalence of potentially
inappropriate medicines increased in both groups over the 6-month
follow-up. The authors suggest application of STOPP/START at least
every 6 months

Study was conducted in a single centre
Allocation was concealed from the research physician and participants

until baseline had been collected and inclusion criteria verified. The
intervention was unblinded due to its nature

Abbreviations: STOPP, Screening Tool of Older Persons’ potentially inappropriate Prescriptions;
START, Screening Tool to Alert to Right Treatment; MAI, Medication Appropriateness Index; AOU,
Assessment of Underutilisation; Cl, confidence interval; ARR, absolute risk reduction

<Insert Note here>

Evidence table 9:
Bibliographic
reference
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Haw C et al (2007)

Haw C, Stubbs J, Dickens G. (2007) An observational study of
medication administration errors in old-age psychiatric inpatients. Int J
Qual Health care 19: 210-216
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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

Observational study

Low

Medication administration to 32 patients was observed

Elderly hospitalised patients (psychiatric hospital)

Direct observation of medication administration errors (MAE)
Medication administration errors identified by:

e medication chart review

e incident reports

2-week period of direct observation

Two elderly long-stay wards in an independent UK psychiatric hospital

A total of 1423 opportunities for error were studied. The number of MAE
identified are shown in the table below:

Number of MAE (%)
Direct observation 369 (25.9%)
Medication chart review 148 (10.4%)
Incident reports 0 (0%)
Not stated

Interventions

Direct observation:

A pharmacist observed 9 nurses’ medication administration of regular
and as required (prn) medicines given at each of the 4 routine daily drug
rounds. Administration of ‘prn’ drugs and depot preparations given at
other times was not observed. For the purposes of the study, such ‘near
miss’ events were counted as errors.

Medication chart review

A second pharmacist, blind to the results of the direct observation
carried out a retrospective chart review of the recording of medication
administration for those drug rounds that were directly observed

Incident reports

The Hospital policy was that all medication errors should be reported on
an incident report that is sent to and collated by the responsible senior
nurse manager

Most medication administration errors were not serious and no patient
suffered observable harm as a result of errors, although the pharmacist
intervened on 4 occasions to prevent patient harm

The commonest errors observed were unauthorised tablet crushing or
capsule opening, omission without a valid reason and failure to record
administration

The authors concluded that medication administration errors are
common and mostly minor. Direct observation is a useful, sensitive
method for detecting medication administration errors in psychiatry and
detects many more errors than chart review or incident reports

Definitions: Medication administration error, a deviation from a prescriber’s valid prescription or the
hospital’s policy in relation to drug administration, including failure to correctly record the
administration of a medication

Evidence table 10: Hope C et al (2003)

Bibliographic
reference

Study type
Study quality

Hope C, Overhage JM, Seger A, et al. (2003) A tiered approach is more
cost effective than traditional pharmacist-based review for classifying
computer-detected signals as adverse drug events. J Biomed Inform 36:
92-98

Observational study
Low
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Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

n=52,728
Aged 18 years of age or older with outpatient appointments at
ambulatory care clinics during a 4-month period

Tiered review to identify adverse drug events (ADEs) and medication
errors

Pharmacist-based chart review
4 months
2 US sites with ambulatory clinics

The PPVs for ADEs and medication errors between the tiered review
and the pharmacist review were compared using the xz test, the results
are shown in the table below:

Tiered review

Pharmacist review

PPV of a signal for 9.6% 10.2%
ADEs (p=0.36)
PPV of a signal for 10.0% 4.4%

medication error
(p<0.001)

The higher PPV for the tiered system suggests that it is at least as
sensitive for identifying medication errors

Supported by Agency for Healthcare Research and Quality Grant

Tiered review was complicated and had 4 levels: computer, data
analysts, nurse, and pharmacist or physician:

First tier — randomisation and selection by computer

Computer identification of signals using demographic and administrative
data, laboratory reports, progress notes, prescription records, ICD-9
codes, diagnoses, diagnostic procedures, discharge summaries, and
other clinical information.

Second tier — analysed by data analysts

Primary function was to exclude signals that did not meet specific
criteria, reducing the number of signals that had to be reviewed at the
third and fourth tier. The data analysts were not clinically trained, but had
degrees and had been working in healthcare for several years

Third tier — analysed by the study nurse

The nurse reviewed the patient’s medical records; then used clinical
judgment to classify events, exclude signals, or mark possible ADEs or
medication errors for further review and send them to the fourth or
pharmacist tier

Fourth tier — analysed by the study pharmacist in consultation with
physicians as needed

The pharmacist received the fewest number of signals and made the
final classifications of signals as ADEs or medication errors

Tiered review was implemented at one site (Indianapolis), while
pharmacist review was implemented at the other (Boston). As the review
method is confounded with sites which have different populations and
electronic medical records, the differences between groups may not be
are completely attributable to the method

The authors concluded that tiered review of ADEs and medication errors
by personnel with increasing clinical capability is more cost-efficient than
pharmacist review

Abbreviations: ADE, adverse drug event; PPV, positive predictive value; ME, medication error
Definitions: ADE, harm associated with a drug; medication error, an error in the medication use
process including the prescribing, transcribing, administering, and monitoring steps. If an event is
associated with an ADE and ME it is an ADE/ME.
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Evidence table 11: Kaboli PJ 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

Source of funding
Comments

Kaboli PJ, Glasgow JM, Jaipaul CK, et al. (2010) Identifying medication
misadventures: Poor agreement among medical record, physician,
nurse, and patient reports. Pharmacotherapy 30 (5): 529-538

Observational study

Low

126 hospitalised patients with 133 separate hospital admissions
Patients admitted to an inpatient ward, and who remained there for their
hospital stay

4 different methods of identifying ‘medication misadventures’:

¢ Physicians report

o Nursing report

¢ Patient report

¢ Medical record review

Existing hospital medication misadventure reporting system

8 weeks

48-bed general internal medicine inpatient ward in large academic US
teaching hospital

63 patients (47% of 133 hospital admissions) experienced at least 1
medication misadventure

37 ADEs and 69 medication errors were observed over 1035 patient
bed-days. Of the 37ADEs, 6 (16%) were due to medication errors and
10 (27%) were preventable. Nearly 80% of all 106 events were detected
by a single intervention method only (see also Venn diagram below):

e Physicians report 9% (10 events)

e Nursing report 8% (9 events)

o Patient report 11% (12 events)

o Medical record review 51% (54 events)

The voluntary hospital reporting system recorded 8 (7.5%) of the 106
events

Department of Veterans Affairs, US
Interventions:

e Physicians report: interaction with house staff during their morning
report, a 1-hour educational conference held 6 days/week to review
cases. In the first 5 minutes of the conference, a staff physician led a
brief discussion on medication misadventures. Participants were given
a reporting form and encouraged to report any medication
misadventures that had occurred the previous day

¢ Nursing report: nursing staff were instructed to report events on a
clipboard attached to drug carts during distribution. There was also a
clipboard in the ‘break room’ for reporting twice daily during shift
handovers

e Patient report: patient interview by a trained research assistant blinded
to the other reporting methods. Interviews occurred at, or within 2 days
of discharge, using a previously standardised interview tool for
determining whether patient was aware of any medication
misadventures

o Medical record review: standardised medical record review by 3
physicians and 2 pharmacists with validated ‘trigger tools’ to identify
medication misadventures. All identified events were discussed by the
5 reviewers to reach consensus on whether the events was an ADE,
medication error or non-event

Nurses and physicians were reminded that reporting for the study did not
replace the standard hospital reporting system
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The authors conclude that there was little overlap between the 4
interventions and no single method exists to accurately identify all
medication misadventures. They suggest the approach needs to be
‘multifaceted’ with the need to use multiple complementary methods to
identify medication misadventures in hospitalised patients

Abbreviations: ADE, adverse drug event

Definitions: Medication misadventure, any iatrogenic hazard or incident associated with drug
therapy. ADEs and medication errors are two overlapping groups that are a subset of medication
misadventure; ADE, any episode in which a medicine causes an injury; medication error, any
preventable event that had the potential to lead to inappropriate drug use or harm.

Evidence table 12: Kennedy AG et al, 2004

Bibliographic Kennedy AG, Littenberg B. (2004) A dictation system for reporting

reference prescribing errors in community pharmacies. International Journal of
Pharmacy Practice 12 (1): 13-19

Study type Prospective, cross-over study

Study quality Low

Number of patients Approximately 62,100 prescriptions dispensed during the study

Patient characteristics  Any patients who had prescriptions dispensed in the participating
community pharmacies

Intervention Dictation system for reporting prescribing errors in community
pharmacies
Comparison Paper-based system for reporting prescribing errors in community
pharmacies
Length of follow up 12 weeks (6 weeks of one system, then 6 weeks cross-over to the
alternative system)
Location 7 community pharmacies in Vermont, USA
Outcomes measures 80 interventions were completed on 72 reports. Reporting rates of
and effect size prescribing errors are shown in the table below:
Report Report not | Reporting rate per 100
completed | completed | prescriptions*
Dictation 33 31,017 0.11
Paper-based | 39 31,011 0.13
* Fisher’s exact test P=0.56
Source of funding Grant from the Agency for Healthcare Research and Quality
Comments The authors conclude that dictation does not appear to increase

prescribing error reporting, compared with a paper-based system. 7 out
of the 9 pharmacists involved in the study preferred the paper-based
system

Definitions: Prescribing error, a type of medication error that occurs during the ordering of a
medication

Evidence table 13;: Kunac DL et al, 2008

Bibliographic Kunac DL, Reith DM. (2008) Preventable medication-related events in

reference hospitalised children in New Zealand. N Z Med J 121(1272): 17-32

Study type Observational study

Study quality Low

Number of patients n=495

Patient characteristics  Hospitalised children and young people (<17 years)

Intervention a multi-faceted approach using 4 methods to identify medication-related
events
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Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

e Chart review for all admissions
o Attendance at multidisciplinary ward meetings

o Interview of parents/carers (and children) when further information or
clarification of information was required

e Voluntary and verbally solicited reports from staff.
Hospital incident reporting system

12 weeks

University-affiliated urban general hospital in New Zealand

3160 medication orders were written, relating to 520 admissions and
3037 patient days of admission. The majority of medication-related
events (92.2%) were found to be preventable. Of 761 medication-related
events reported during the study period: 630 (83.3%) were identified by
chart review; 111 (14.6%) by a voluntary staff quality improvement
reporting system; 16 (2.1%) by interview of parents and 4 (0.53%)
events via the concurrent routine hospital incident reporting system

Stage of medication use process

Prescribing | Dispensing | Admin Monitoring
Preventable
ADEs (n=38) | % 2 10 18
Potential 66 4 9 19
ADEs (n=75)
Rate of 43 7 32 11
preventable | (38t049) | (5to 9) (27t037) | (8to 14)
events/100
admissions
(95%Cl)
Rate of 74 11 54 18
preventable | (64to84) | (8to 16) (46 t0 63) | (14 to 24)
events/1000
patient days
(95%Cl)
Rate of 7.1 1.1 5.2 1.7
preventable | (6.2t08.1) | (0.7to 1.5) | (4.4t06.0) | (1.3t0 2.3)
events/100
medication
orders
(95%Cl)

Child Health Research Foundation of New Zealand

The authors concluded that voluntary staff reporting in a quality
improvement environment was inferior to chart review for identifying
medication-related events, but this was better than the conventional
incident reporting system. A multi-faceted approach was recommended

Patients were excluded if the hospital admission was for less than 24
hours or if medical staff deemed it inappropriate for a patient to be

involved

Characteristics of hospital reporting system not described

Abbreviations: ADE, adverse drug event; ADR, adverse drug reaction; Cl, confidence interval
Definitions: Medication-related event includes: ADE, actual injuries resulting from medical
interventions related to a medicine; preventable ADE, actual injuries resulting from the use of
medication in error; non-preventable ADE, actual injuries resulting from the use of a medication not
associated with error, also termed ADR; potential ADE, events that have a significant potential for
injuring a patient but do not actually cause harm. This may be because they are intercepted before
reaching the patient or, due to particular circumstances or chance, the patient is able to tolerate the

event
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Evidence table 14: Olsen S et al, 2007

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

Olsen S, Neale G, Schwab K, et al. (2007) Hospital staff should use
more than one method to detect adverse events and potential adverse
events: incident reporting, pharmacist surveillance and local real-time
record review may all have a place. Quality & Safety in Health Care
16 (1): 40-44

Observational study

Low

288 consecutively discharged or deceased patients from 3 general
medical and 3 general surgical teams

Discharged from hospital

3 different methods of identifying adverse events and potential adverse
events:

¢ Incident reports
¢ Active surveillance of prescription charts by pharmacists
e Record review at discharge

Head to head comparison of 3 methods (stated above) in a single cohort
of patients

Data were collected over periods of 2—3 weeks for each clinical team
850-bed UK district general hospital

The number of adverse events (AE) and potential adverse events (PAE)
identified in the cohort of 288 patients by the 3 interventions are shown
in the table below:

AE (%) PAE (%)
Incident reports 0 11
Pharmacist surveillance 0 30
Record review 26 40
Total 26 81

Information obtained from record review was more detailed than that
recorded by pharmacists, even when addressing the same problems.
Data available from incident reports were less structured and less
complete than information from record review or pharmacy surveillance.
Although incident reports often included considerable details, some data
fields were usually left blank

The authors concluded that incident reporting does not provide an
adequate assessment of clinical adverse events and that this method
needs to be supplemented with other more systematic forms of data
collection. Structured record review, carried out by clinicians, provides
an important component of an integrated approach to identifying risk in
the context of developing a safety and quality improvement programme.

BUPA Foundation

Interventions

Incident reports:

At the time of data collection, hospital risk managers encouraged
reporting of adverse events and near misses, but provided no further
advice for reporting (except that it was mandatory when security staff
were involved. Reporting was confidential but not anonymous. The
forms contained both mandatory data fields and space for free text.
During the periods of data collection, there were no additional incentives
or specific encouragements to enhance reporting

Pharmacist surveillance:

Hospital pharmacists attended wards on weekdays during normal
working hours. After discussion with ward doctors, errors and omissions
are corrected on the prescription charts. For each intervention a brief
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record is made on a standardised form.
Record review:

Specialist registrars (monitored by external reviewers) assessed all case
records within 10 days of discharge of consecutively discharged or
deceased patients. The method of review was adapted from that
described previously. The occurrence of an AE or PAE was determined
for each case. Record review was also carried out by members of the
clinical team caring for the patients.

Study was not powered to make conclusive statements on rates of
detection of the methods investigated

The authors concluded there was little overlap in the nature of events
detected by the three methods. Incident reporting does not provide an
adequate assessment of clinical adverse events and that this method
needs to be supplemented with other more systematic forms of data
collection. Structured record review, carried out by clinicians, provides
an important component of an integrated approach to identifying risk.

Abbreviations: AE, adverse event; PAE, potential adverse event

Definitions: AE, an unintended injury or complication, caused by healthcare management rather
than the disease process, which prolonged the admission or led to disability at discharge or death;
PAE, an undesirable event in health care management which could have led to harm or did so but
had no impact on duration of admission or disability at discharge

Evidence table 15: Peschek SC et al, 2004

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

Peshek SC, Cubera K. (2004) Nonpunitive, voice-mail-based medication
error reporting system. Hospital Pharmacy 39 (9): 857-863
Observational study

Very low

Not stated

Hospitalised patients

Nonpunitive, voice-mail-based medication error reporting system
Paper-based medication error reporting system — historical reporting
process

Not stated

963-bed hospital in USA

Reporting of medication errors, potential errors and near misses
increased following implementation of the new reporting system in June
2002. The average number of reports per quarter was approximately 50
in 2001, 400 in 2002 and 1000 in 2003 (actual numbers not stated in
published paper). More than 10% of the 2003 total consisted of near
misses or potential errors

Not stated

Characteristics of historical reporting system:

e Paper-based system

¢ Only errors that reached the patient were reported to a pharmacy and
therapeutics (P&T) committee

o Vast majority of reported errors were due to administration errors.
Nurses who made these errors were assessed ‘points’ and disciplinary
action was taken based on the number of points

* No clear definition of a medication error and the need to initiate a
report

e The report was subject to individual interpretation

o A pharmacist was assigned with reporting the number of errors to the

P&T committee. No resources were allocated to investigating the
cause of the error
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Characteristics of new reporting system:

¢ Nonpunitive, voicemail-based system via a telephone hotline

e The P&T committee developed a written policy which included the
definition of medication error

e Medication safety co-ordinator pharmacist post was created. The
co-ordinator prepares summary reports of errors, with descriptions of
possible causes, which are presented at unit or departmental meetings
as an educational tool. Problems and possible solutions are discussed
with departments weekly

o Reports were confidential, unless there was a flagrant breach of policy
or harm to a patient

¢ Point-based disciplinary system for nurses replaced with a peer review
process

e System changes were implemented as a result of the reports. Ad-hoc
workgroups were formed to troubleshoot solutions to the problems

Evidence table 16: Stump LS, 2000

Bibliographic Stump LS. (2000) Re-engineering the medication error-reporting

reference process: removing the blame and improving the system. American
Journal of Health-System Pharmacy 57: Suppl-7

Study type Observational study

Study quality Very low

Number of patients Not stated

Patient characteristics  Hospitalised patients

Intervention Medication error reporting system — standardised, nonpunitive
medication-use variance process

Comparison Medication error reporting system — historical reporting process

Length of follow up 6 months

Location Yale-New Haven hospital, US

Outcomes measures The number of events (medication errors) reported in the medication-use

and effect size variance reporting process increased more than fivefold over 6 months

(range 4 to 49 reports per quarter prior to implementation; range 90 to
276 reports per quarter following implementation) — see published paper
for graphical representation of data
Author received funding from Pfizer, including an honorarium

Source of funding for preparing the manuscript

Comments Characteristics of historical reporting system:

o Culture was punitive with corrective action focused on individual
employee counselling, remedial training, and disciplinary action

o Multi-tiered administrative reporting process delayed receipt of report
in department of pharmacy until 2—3 months after incident

o Fragmented reporting processes made quantifying errors and trends
difficult; summary reports by pharmacy and quality improvement
departments often had discrepancies

e Data on ‘near misses’ or potential errors were limited to the dispensing
process and reviewed only by the department of pharmacy

¢ Handwritten, free-text reports were difficult to read and interpret, and
lacked key data elements

¢ Reporting rate was consistently lower than external benchmarks and
moving in a downward trend.

o Data on medication errors were generated only through internal,
voluntary reports

o Data were reviewed by individuals away from the frontline of
medication use. Reporting was overseen by the hospital’s
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medical-legal department
Characteristics of new reporting system:

e Culture is nonpunitive with improvement efforts focused on the
medication-use system, competency assessment, and reporting
incentives

¢ Using centralised reporting to the department of pharmacy, reports are
received within 48 hours of event occurrence

¢ A unified database for all medication errors has enabled identification
of several quality improvement targets

¢ ‘Near misses’ in every stage of the medication-use process are
captured and analysed in conjunction with events that reach the
patient; these data have uncovered previously unidentified areas for
improvement

o Structured, ‘check-box’ reports that minimises free text and prompts
the user for key data elements, including root cause and patient
outcome

e Event capture increased fivefold over historical data and was moving
in an upward trend

¢ Internal as well as external sources are used as triggers for systems
improvement

o Staff at the grassroots level are involved in reviewing data and
planning improvements

¢ Database maintained by a clinical co-ordinator

The authors concluded that the redesign of our medication error

reporting process served as the impetus for a change in the

organisational culture surrounding medication errors. The choice of

reporting format, be it electronic, voice, or paper, is best determined by

individual institutions on the basis of their resources, staff preferences,

and work habits. An organisational culture characterized by anonymity,

rewards and recognition for staff members making reports, grassroots
involvement in the review and interpretation of data, and use of external
sources of error data is critical for establishing a process truly capable
of creating safety.

Definitions: Medication use variance, any unplanned event that deviates from the intended course of
prescribing, dispensing, administering, or monitoring medications. These are preventable events
that may cause or lead to inappropriate medication

Evidence table 17: Tam KW et al, 2008

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention

Comparison

Length of follow up
Location

Outcomes measures

Tam KW, Kwok KH, Fan YM, et al. (2008) Detection and prevention of
medication misadventures in general practice. Int J Qual Health Care 20:
192-99

Observational study

Low

73,117 medication orders from 27,339 prescription sheets
Primary care patients

3 methods for identifying medication misadventures:

¢ Voluntary incident report

e Chart review

e Patient survey

Comparison of the 3 methods stated above

2 months

4 primary care clinics in Hong Kong

Of all the medication orders issued, voluntary reporting identified 250
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and effect size

Source of funding
Comments

medication errors (0.34% medication orders; 95% CI 0.30-0.38%)
Chart review of 2056 medical records (5466 medication orders)
identified 4 medication errors (0.07% medication orders; 95% CI
0-0.14%)

Of 600 patients surveyed by telephone (1438 medication items
prescribed), 6 medication errors (0.42% medication orders; 95% CI
0.09-0.75%) were identified

Not stated

Interventions
Voluntary incident report:

2 types of forms were developed — 1 for medication errors, 1 for ADESs.
To avoid duplicated reporting of the same event using both report forms,
a medication error that was also an ADE was reported using the ‘ADE
report form’. Therefore, medication error that had no potential for patient
injury was reported using the ‘Medication error report form’, while
medication error that had already caused or had the potential to cause
patient injury was reported using ‘ADE report form’. The ‘medication

error report form’ was completed for every medication error identified
Chart review:

A chart-review panel comprising of 8 doctors, 2 from each clinic, was
responsible for charting the drug events from case notes and
prescription sheets

Patient survey:

8 nurses conducted telephone interviews to collect the drug events from
600 patients, who were identified by random selection from all the
prescription sheets filed in the study period. The nurses followed an
identical set of structured questions and standardised the way they
asked the questions

The authors recommended a complementary approach by use of an
effective incident reporting system and regular chart reviews for
detection and monitoring of medication misadventures in general
practice, as there was minimal overlap between the 3 methods

Abbreviations: Cl, confidence interval; ADE, adverse drug event

Definitions: Medication misadventures consist of the sum of medication errors and adverse drug
events. medication errors are specific types of errors in that they are preventable events that can
occur at any stage in the medication use process that lead to patient harm or inappropriate

medication use
<Insert Note here>

Evidence table 18: Weissman JS et al, 2008

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention
Comparison

Length of follow up
Location

Weissman JS, Schneider EC, Weingart SN, et al. (2008) Comparing
patient-reported hospital adverse events with medical record review: do
patients know something that hospitals do not? Annals of Internal
Medicine 149 (2): 100-08

Observational study

Low

n=998

Patients (aged 18 years or older) discharged from hospital
Post-discharge patient interviews

Medical record review

At 6 months and 12 months after discharge

71 US acute care hospitals

NICE guideline 5 — Medicines optimisation appendices (March 2015) 184



Medicines Optimisation

Clinical Evidence Tables and GRADE profiles

Outcomes measures
and effect size

Source of funding

Comments

Medicines-related problems:

In the interview group, 229 patients (23%) reported 304 adverse events
(1.3 events per patient with 21 event). Medical record reviewers found
105 patients (11%) with 128 events (1.2 events per patient with =1
event)

53 patients (5.3%) had at least 1 adverse event of any type that was
confirmed by both the interview and medical record methods.

The preventability of adverse events identified are shown in the table
below:

Adverse event Interview | Medical Interview +
preventability n (%) record n (%) | medical
record n (%)
Definitely 2 (0.8) 2(2.9) 3 (6.5)
Probably 73 (28.9) | 29(35.4) 13 (28.3)
Probably not 171 (67.6) | 23 (28.0) 17 (37.0)
Definitely not 7 (2.8) 0 (0) 0 (0)
Unable to determine NA 28 (34.1) 13 (28.3)
Serious and 12 (4.7) 11 (13.4) 9 (19.6)
preventable*

o

* Includes adverse events classed as ‘serious’ or ‘life-threatening’ and ‘probably
and ‘definitely’ preventable

Agency for Healthcare Research and Quality and Massachusetts
Department of Public Health

Patients were only interviewed 6 to 12 months after discharge

The authors concluded that patients report many adverse events that
are not documented in the medical record, some of which are serious
and preventable

Definitions: Adverse event, unintended harm to the patient by an act of commission or omission
rather than by the underlying disease or condition of the patient

Abbreviations: NA, Not applicable

D.1.2 Medicines-related communication systems when patients move from one care

setting to another

Evidence table 19: Balaban RB et al, 2008

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention

Comparison

Balaban RB, Weissman JS, Samuel PA, et al. (2008) Redefining and
redesigning hospital discharge to enhance patient care: a randomized
controlled study. Journal of General Internal Medicine 23(8): 1228-33

RCT

Low

n=122 randomised

Discharged from hospital

A 4-step discharge-transfer intervention consisting of:

e a comprehensive, ‘user-friendly’ patient discharge form provided to
patients, in one of 3 languages

e the electronic transfer of the patient discharge form to the RNs at the
patient’s primary care site

o telephone contact by a primary care RN to the patient
¢ PCP review and modification of the discharge—transfer plan

Discharge according to existing hospital practices, consisting of
receiving handwritten discharge instructions (in English), communication
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Length of follow up

Location

Outcomes measures
and effect size

Source of funding

Comments

Abbreviations: PCP, Primary care provider; RN, Registered nurse
<Insert Note here>

between the discharging physician and the primary care provider on an
as needed basis, no communication between inpatient and outpatient
RNs. Outcomes were also compared to historical controls

31 days

A small US community teaching hospital

Four undesirable outcomes were measured after hospital discharge; see
table below for results

Historical Concurren | Intervent | P value: P value:
4 Types of control t control ion intervention interventio
undesirable (n=100) (n=49) (n=47) versus n versus
outcome historical concurrent
contol control
No follow-up 35 (35.0) 20 (40.8) 7 (14.9) .01 .005
within 21 days,
n(%)
Readmission 14 (14.0) 4 (8.2) 4 (8.5) .34 .96
within 31 days,
n(%)
ED visit within 31 | 8 (8.0) 1(2.0) 1(2.1) .16 .97
days, n(%)
Incomplete 13/42 5/16 (31.3) | 3/26 .07 11
outpatient (31.0) (11.5)
workup, x/y (%)
Patients with one | 55 (55.0) 27 (55.1) 12 .0008 .003
or more of the (25.5)
above outcomes,
n(%)

CRICO / Risk management foundation

The Patient Discharge Form included the following:
1. Patient demographics
2. Discharge diagnosis

3. Names of hospital physicians (including residents, Hospitalists,

and specialists)

4. Vaccinations given

5. New allergies

6. Dietary and activity instructions

7. Home services ordered

8. Scheduled appointments with PCP, specialists, and for
diagnostic studies
9. Pending medical test results

10. Recommended outpatient workup(s)

11. Discharge medications list, which consisted of the following:
(a) Continued medications (with dose changes highlighted)
(b) New medications

(c) Discontinued medications

12. Optional nursing comments

13. Reminder to patients to bring the form to their next PCP

appointment

25% of patients didn’t speak English

The authors concluded that the low-cost discharge—transfer intervention
improved the rates of outpatient follow-up and of completed outpatient

workups
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Evidence table 20:
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

<Insert Note here>

Evidence table 21:
Bibliographic
reference

Study type
Study quality
Number of patients
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Chen Y et al, 2010

Chen Y, Brennan N, Magrabi F. (2010) Is email an effective method for
hospital discharge communication? A randomized controlled trial to
examine delivery of computer-generated discharge summaries by email,
fax, post and patient hand delivery. International Journal of Medical
Informatics 79(3): 167-72

RCT

Low

n=168 randomised

Older people, discharged from hospital
Electronic discharge summary sent by:
Email (n=40)

Fax (n=48)

Post (n=40)

Patient hand delivery (n=40)
Comparison of 4 methods listed above
10 weeks

350-bed teaching hospital in New South Wales, Australia

The primary outcome was receipt of the discharge summary by the
general practice by 7" day after discharge. The results are shown in the
table below:

Communication

Discharge summary
received (%)

Email (n=23) 17 (73.9%)
Fax (n=36) 25 (69.4%)
Post (n=32) 14 (43.8%)

Patient hand delivery (n=33) | 8 (24.2%)

There was no significant difference between email and fax (P = 0.712).
Delivery by email and fax was significantly more effective than post and
patient hand delivery (P < 0.0002)

University of New South Wales, Australia

A pre-study audit was conducted to obtain baseline receipt rates of
discharge summaries

Database based electronic discharge summaries generated by a
multidisciplinary team, for all patients discharged from ward. An
electronic medication management system is also used to maintain
medication charts for patients. The electronic discharge summary and
computer-based medication charts are printed and sent to GPs by fax on
the day of discharge

The authors concluded that the method of discharge delivery is an
important factor in determining the timely delivery of a hospital discharge
summary

Kunz R et al, 2007

Kunz R, Wegscheider K, Guyatt G, et al. (2007) Impact of short
evidence summaries in discharge letters on adherence of practitioners to
discharge medication. A cluster-randomised controlled trial. Quality &
Safety in Health Care 16(6): 456-61

RCT
Low
Not applicable
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Patient characteristics
Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

<Insert Note here>

Discharged from hospital

1-sentence evidence summaries appended to consultants’ letters to
primary care practitioners

Usual consultants’ letters
Not stated
District hospital and referral practices

Appending an evidence summary to discharge letters resulted in a
decrease in non-adherence to discharge medication from 29.6% to
18.5% (difference adjusted for underlying medical condition 12.5%;

P = 0.039)

The rate of discontinuation of discharge medication was 18.5% in the
intervention group and 29.4% in the control group

Among the 5 possible reasons for discontinuing discharge medication,
the evidence summaries seemed to have the largest impact on
budget-related reasons for discontinuation (2.6% in the intervention

versus 10.7% in the control group; P = 0.052).

72% of clinicians were enthusiastic about continuing to receive evidence
summaries with discharge letters in routine care

Techniker Krankenkasse, Hamburg, Germany

178 practices received one or more discharge letters with evidence
summaries. 66 practices in the intervention group provided feedback on
172 letters, and 56 practices in the control group provided feedback on
96 letters

The authors identified medical conditions that were frequently
encountered in hospital care, required long-term drug treatment, and for
which high-quality RCTs, or meta-analysis of such trials, have
unequivocally established benefits greater than risks, costs and
inconvenience. A single sentence evidence summary was generated for
each condition—medication pair. 135 evidence summaries were
developed for 15 predefined medical conditions

As exposure to an evidence summary for a patient in the intervention
group may influence management of a similar patient in the control
group, the authors cluster-randomised practices and conducted an
analysis appropriate to the study design

The authors concluded that patient-specific evidence summaries
increased primary care practitioners’ adherence to evidence-based
consultant recommendations for long-term drug treatment across a
broad spectrum of chronic medical conditions.

Evidence table 22: Lalonde L et al, 2008

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Lalonde L, Lampron AM, Vanier MC, et al. (2008) Effectiveness of a
medication discharge plan for transitions of care from hospital to
outpatient settings. American Journal of Health-System Pharmacy
65(15): 1451-57

RCT

Low

n=83

Patients (= 18 years) discharged from a geriatric, family-medicine, or
psychiatric ward; discharged with at least two pharmacotherapeutic
changes; and have had a medication history taken by a clinical
pharmacist during hospitalisation

Medication discharge plan (MDP) sent to community pharmacies and
treating physicians
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Comparison
Length of follow up
Location

Outcomes measures
and effect size

Source of funding
Comments

<Insert Note here>

Usual care — an MDP was not sent
Not stated

1 large community hospital in Canada
See table below for results

Mean £ 5.D. No. Discrepancies®

MDP vs. Community Pharmacy Records MDP vs. Patient Self-Report
MDP Group Usual Care MDP Group Usual Care Group
Variable (n=41) Group (n=41) (n=39) (n=138)
Overall discordance 1321166 1532182 103£12.1 121153
Discrepancy in medication status as defined in discharge plan
Medication represcribed at discharge without changes 21:46 12138 28150 41184
Medication reported in MDP only 07£25 04422 11435 19160
Different medication dosage reported 14241 08+3.1 17433 22155
Medication represcribed at discharge with changes 30:69 22156 31464 10428
Medication reported in MDP only 0 0 1131 0°
Different medication dosage reported 30469 22456 20+52 1028
Medication added during hospitalization 14£28 25170 25145 47172
Medication reported in MDP only 0417 14165 12132 32168
Different medication dosage reported 10:24 1131 1336 1532
Medication stopped during hospitalization 17249 3776 02£11 15247
Medication not reported in MDP 50:87 57+96 17£38 08:27

Z Unless otherwise stated, P value was not significant for any comparisons
P =0.03

Not stated
The MDP included:
¢ Patient information (name, address, telephone numbers)

e Contact information (names, telephone numbers) for the hospital
physician and pharmacist

e Patient’s clinical information (weight, height, allergies, intolerances)
e Medication information (drug name, dose, route, frequency, duration)

¢ All medications reported at admission, along with their current status at
discharge (represcribed without changes, represcribed with changes,
discontinued) and new medicines added during hospitalisation

¢ Details of the pharmacist’'s recommendations

The usual care group received similar pharmaceutical care during their
hospital admission and at discharge. An MDP was completed for each
patient, but a copy was not given to patients and was not sent to their
treating physician and community pharmacy. Patients received a
conventional hospital discharge prescription and, if relevant, a
medication administration schedule with or without medication
information leaflets

The authors concluded that the rate of medication discrepancies was not
decreased in patients whose MDP was provided to their community
pharmacy and physician at the time of hospital discharge, compared
with the rate in patients who received usual care.

Evidence table 23: Maslove DM et al, 2009

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention
Comparison

Length of follow up
Location

Maslove DM, Leiter RE, Griesman J, et al. (2012) Electronic versus
dictated hospital discharge summaries: a randomized controlled trial.
J Gen Intern Med 24(9): 995-1001

RCT

Low

n=209 randomised

Discharged from hospital (general internal medicine service)
Electronic discharge summary

Dictated discharge summary

30 days

a 513-bed tertiary care teaching hospital affiliated with
the University of Toronto, Canada
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Outcomes measures The primary endpoint was overall discharge summary quality, as

and effect size

Source of funding

Comments

NICE guideline 5 — Medicines optimisation appendices (March 2015)

assessed by PCPs using a 100-point visual analogue scale, ranging
from O (worst) to 100 (best). Other endpoints included housestaff
satisfaction (using a 100-point scale), adverse outcomes after discharge
(combined endpoint of emergency department visits, readmission,

and death), and patient understanding of discharge details as measured
by the Care Transition Model (CTM-3) score (ranging from 0 to 100).

See tables below:

EDS (n=46) | Dictation Difference | P-value
(n=48) of means | for
Mean (SD) | Mead (SD) (95%Cl) difference
of means
Quiality 86.4 (15.0) | 84.3(17.6) |2.1(-4.6 0.53
to 8.8)
Completeness | 88.2 (12.4) | 83.5(19.1) | 4.7 (-2.0 0.16
to 11.4)
Organisation 88.3 (938) 85.5(19.1) | 2.8(-3.0 0.34
to 8.6)
Timeliness 88.4 (15.8) | 82.9(21.2) | 5.6 (-2.3 0.16
to 13.4)

Note: Analysis of medians indicated skewness of data. A non-parametric
Mann-Whitney test was done, which also showed no statistically significant
difference between the 2 groups, for any of the above measures (P values 0.13

to 0.99)
EDS (n=105) Dictation P
(n=104)
Adverse 22 (21) 21 (20) 0.89
outcome ? (%)
Outpatient 68 (65) 61 (59) 0.36
follow-up
requested (%
of total)
Follow-up completed (% of requested)
No 27 (40) 23 (38) 0.42
Yes 27 (40) 31 (51)
Out of study 12 (18) 5(8)
range
Data not 2 (3) 2 (3)
available
CTM-3 score, | 80.3 (19.6)° 81.3 (20.1)° 0.81
mean (SD)
@ Adverse outcome, emergency department visit, re-admission, or death at 30
days
®n=50
°n=54

University Of Toronto Chair of Medicine Quality Partners Program and a

student grant
Interventions

Dictated discharge summary:

Housestaff generated dictated discharge summaries by reciting their
report into the hospital’s telephone-based dictation system. The
housestaff had discretion over the information included and how this
information was organised. Once dictated, the summaries were sent to
an external company to be transcribed, then returned to the hospital,
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uploaded to the hospital information system, and sent out to the PCPs.
Dictated summaries did not require attending physician authentication
before being posted to the HIS

Electronic discharge summary:

The customised electronic discharge summary (EDS) program
contains fields that have been shown to improve the quality of

a discharge summary. Fields are grouped into 3 separate

sections: 1) preadmission information, 2) hospital course, and

3) discharge and follow-up plans. After the summaries were finalized by
the housestaff, they were electronically signed and authenticated by the
attending physician, uploaded to the HIS, and sent out to the PCPs. The

forms generated included a structured discharge summary

report, as well as a computer-generated prescription, and

patient letter

The authors concluded that an EDS program can be used by housestaff

to more easily create hospital discharge summaries, compared to
dictation and there was no difference in PCP satisfaction.

Definitions: High-quality summary, one that efficiently communicates information necessary for
continued patient care; Quality, efficiently communicates information necessary for continued
patient care; Completeness, all necessary information is included; Organisation, information is
presented in a logical and clear fashion; Timeliness, time from patient discharge to summary receipt

Abbreviations: EDS, electronic discharge summary; ED, emergency department; PCP, primary care
physician; CTM-3 score, Care Transition Model score (range 0—100)

<Insert Note here>

Evidence table 24: Nazareth | et al, 2001

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

Nazareth I, Burton A, Shulman S, et al. (2001) A pharmacy discharge
plan for hospitalized elderly patients—a randomized controlled trial. Age
Ageing 30: 33-40

RCT

Low

n=362 randomised

Discharged from hospital, aged 75 years and older on 4 or more
medicines

Pharmacy discharge plan

Usual care

6 months

3 acute general hospitals and 1 long-stay hospital

There were no significant differences between the groups in the
proportion of patients readmitted to hospital between baseline and 3
months, or 3 months and 6 months. There were no significant
differences in any of the secondary outcomes (including number of
deaths, attendance at hospital outpatient clinics and general practice,
proportion of days in hospital over the follow-up period, patients’ general
well-being, satisfaction with the service and knowledge of and
adherence to prescribed medication

NHS research and development programme on the primary/secondary
care interface

Interventions

Pharmacy discharge plan:

The hospital pharmacist developed discharge plans which gave details
of medication and support required by the patient. A copy was given to
the patient and to all relevant professionals and carers. This was
followed by a domiciliary assessment by a community pharmacist
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<Insert Note here>

Usual care:

Standard procedures that included a discharge letter to the GP listing
current medications

The authors concluded that they found no evidence to suggest that the
co-ordinated hospital and community pharmacy care discharge plans in
older people in the study influence outcomes

Evidence table 25: Rytter et al, 2001

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

Rytter L, Jakobsen HN, Rgnholt F, et al. (2010) Comprehensive
discharge follow-up in patients’ homes by GPs and district nurses of
elderly patients. A randomized controlled trial. Scand J Prim Health Care
28:146-53

RCT

Low

n=333 randomised

Discharged from hospital (aged = 78 years)

Structured home visit by the GP and the district nurse one week after
discharge, followed by two contacts after 3 and 8 weeks

Usual care
6 months
1 Danish hospital

Primary outcomes

Readmission:

26 weeks after discharge, 86 (52%) patients in the control group and 67
(40%) in the intervention group had been readmitted (P < 0.03); relative
risk reduction (RRR) 23%. A Cox regression analysis of the number of
days to first readmission showed a hazard ratio of 0.69 (95% CI: 0.50 to
0.95. p <0.02)

Control of medication:

In the intervention group, the proportions of patients who used
prescribed medication of which the GP was unaware (48% vs. 34%,

P < 0.02) and who did not take the medication prescribed by the GP
(39% vs. 28%, P < 0.05) were smaller than in the control group
Secondary outcomes

Patients in the intervention group felt that their GPs were better informed
about their hospitalization (very well-informed 42% vs. 16%, P < 0.01).
No significant differences were found in functional ability, self-rated
health, or patient satisfaction with the whole admission to hospital or with
the services given by the GPs and municipalities in general. 15 patients
in the intervention group and 20 in the control group died within 26
weeks after discharge (hazard ratio 0.72, 95% CI 0.37 to 1.41)

Danish Centre for Health Technology Assessment, the National Board

of Health, the Health Insurance Foundation, the General Practitioners’

Foundation for Development of General Practice (PLU), the

Copenhagen County Health Department, Copenhagen County Quality

Committee for General Practice, Copenhagen County Committee on

Disease Prevention, and Copenhagen County Health Insurance.

Intervention:

Week 1: Structured home visit by GP and district nurse:

o checking the discharge letter for specific recommended paraclinical or
clinical follow—up

e Check need for adjustment of medication

e Check if social and personal support was arranged
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e Check of the family's medical cabinet

Week 3: Appointment with the GP either as usual consultation or home

visit. Depending on needs:

e Follow-up on hospital treatment, medication and needs for remedial
and care measures.

e The district nurses joined depending on need

Week 8: Appointment with the GP either as usual consultation or home

visit, as per week 3 visit

The authors concluded that the intervention shows a possible framework
securing the follow-up of older people after discharge by reducing the
readmission risk and improving medication control

Evidence table 26: Schnipper JL et al, 2006

Bibliographic Schnipper JL, Kirwin JL, Cotugno MC, et al. (2006) Role of pharmacist

reference counseling in preventing adverse drug events after hospitalization. Arch
Intern Med 166: 565-71

Study type RCT

Study quality Moderate

n=178 randomised
Discharged from hospital
Pharmacist counselling at discharge and a follow-up telephone call 3 to

Number of patients
Patient characteristics
Intervention

5 days later
Comparison Usual care
Length of follow up 30 days
Location 1 large US teaching hospital

Outcomes measures
and effect size

The primary outcome was the presence of a preventable ADE in patients
30 days after hospital discharge. Secondary outcomes were all ADEs
(preventable or not), patient satisfaction, health care utilisation,
medication adherence, and medication discrepancies. See table below

Source of funding

Comments

NICE guideline 5 — Medicines optimisation appendices (March 2015)

for results.
Outcome Pharmacist | Usual Care | P value
counselling | (n=84)
(n=92)
Preventable ADE 1/79 (1%) 8/73 (11%) | 0.01
All ADE 14/79 (18) 12/73 (16) >0.99
ED visit or readmission 28/92 (30) 25/84 (30) >0.99
ED visit or readmission — 4/92 (4) 7184 (8) 0.36
medicines-related
ED visit or readmission — 1/92 (1) 7184 (8) 0.03
preventable
medicines-related
Patient satisfaction 60/71 (85) 57/65 (88) 0.63
Median adherence score on | 88.9 (0.71- 87.5(0.73- | 0.91
previous day (IQR) 1.00) 1.00)

Brigham and Women'’s Hospital, Boston, US and an unrestricted grant

from the Merck Co. Foundation

Interventions
Pharmacist counselling:

Patients in the intervention group received pharmacist counselling at
discharge and a follow-up telephone call 3 to 5 days later. Interventions
focused on clarifying medication regimens; reviewing indications,
directions, and potential side effects of medications; screening for
barriers to adherence and early side effects; and providing patient
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counselling and/or physician feedback when appropriate
Usual care:

Routine review of medication orders by a ward-based pharmacist and
medication counselling by a nurse at discharge. Nursing discharge
counselling typically focused on medication directions and may have
included a discussion of indications or potential side effects, especially
for new medications. These sessions sometimes included informal
medication reconciliation, such as comparing discharge medications with
those currently prescribed in the hospital

The authors concluded that pharmacist counselling and follow-up was
associated with lower rates of preventable ADEs after discharge, likely
through reduction in medication discrepancies. Future studies should
focus on optimising these interventions, identifying patients most likely to
benefit from pharmacist involvement, and studying and improving cost-
effectiveness

Abbreviations: ADE, adverse drug event; ED, Emergency department; IQR, Interquartile range

<Insert Note here>

Evidence table 27: Shah M et al, 2013

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

Shah M, Norwood CA, Farias S, et al. (2013) Diabetes transitional care
from inpatient to outpatient setting: pharmacist discharge counselling.
Journal of Pharmacy Practice 26(2): 120-24

RCT
Low
n=130 randomised

Patients with diabetes for at least 1 year (HbAlc 28%; =18 years) who
were discharged from hospital

Pharmacist counselling (range 30 to 45 minutes) prior to usual care and
discharge

Usual care — diabetes education pamphlet, routine diabetes education
from nurse (range 5 to 30 minutes).

150 days
1 US hospital

The primary outcome was overall diabetes medication adherence rate
(covering more than 150 days after discharge). The results are shown in
the table below:

Adherence Intervention Control (n=63) | P value
(mean %) + SD | (n=64)

Overall 55.2+42.0 34.8 £ 37.9 0.004
adherence®

30 days after 58.6 £ 48.4 44.1 + 48.8 0.12
discharge®

60 days after 52.7 £ 48.3 34.1+45.9 0.016
discharge®

90 days after 62.0 + 48.2 36.4 + 46.2 0.001
discharge®

120 days after 47.2 + 49.9 24.4 +41.6 0.006
discharge®

# Mann-Whitney test (nonparametric)

The intervention also significantly improved HbA1c at follow-up and rate
of follow-up outpatient visits

None

1 pharmacist was dedicated to discharge counselling in the study.
Emphasis was on diabetes medicines, adverse effects, clinical benefits
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and medicines adherence, including the 7 AADE self-care behaviours,
specifically focusing on taking medicines and monitoring. Usual care
education consisted of survival skills regarding hypo- and
hyperglycaemia, sick days, medicines adherence, use of glucometers
and insulin injections, when needed

Baseline demographics of both groups were similar. Patients in the
intervention group had a shorter duration of diabetes. All patients were
scheduled for a follow-up visit

The authors concluded that pharmacist counselling at discharge can
significantly improve medicines adherence

Abbreviations: HbAlc, Glycosylated haemoglobin; AADE, American Association of Diabetes
Educators; SD, Standard deviation

<Insert Note here>

Evidence table 28: Shaw H 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

Source of funding
Comments

Text
<Insert Note here>

Shaw H, Mackie CA, Sharkie I. (2000) Evaluation of effect of pharmacy
discharge planning on medication problems experienced by discharged
acute admission mental health patients. Int J Pharm Pract 8: 144-53

RCT

Low

n=97

Discharged from hospital, following acute admission to psychiatric ward
Pharmacy discharge planning intervention, consisting of:

¢ baseline pharmaceutical needs assessment

¢ information about medicines

¢ pharmacy discharge plan communicated to the community pharmacy
Usual care (no additional pharmaceutical care)

12 weeks

3 acute admission psychiatric wards in a UK hospital

1 week post-discharge, both groups showed significant improvement in
knowledge about medication from baseline, this improvement was
maintained at 12 weeks. No significant difference was found between
knowledge scores for the 2 groups on any occasion.

There was no significant difference in admissions between both groups

Fewer medication problems were reported in the intervention group, but
the authors did not determine significance due to small numbers

Primary care development initiative

Domiciliary visits were carried out at 1, 4 and 12 weeks post-discharge
to assess medicines knowledge and the number and types of medication
problems experienced. Community pharmacists were questioned, where
relevant after each domiciliary visit

Authors concluded that further work is needed to evaluate whether the
effectiveness of pharmacy discharge planning may be improved by
providing information to GPs and community psychiatric patients, in
addition to community pharmacists, as in this study

Evidence table 29: Vuong T et al, 2008

Bibliographic
reference

Study type

Vuong T, Marriott JL, Kong DCM, et al. (2008) Implementation of a
community liaison pharmacy service: a randomised controlled trial. Int J
Pharm Pract 16: 127-35

RCT
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Study quality Low
Number of patients n=316 randomised
Patient characteristics  Discharged from hospital, >55 years, returning to independent living

Standard care plus a home visit from a community liaison pharmacist
within 5 days of discharge

Standard care - discharge counselling, provision of compliance aid,
communication with primary care providers if necessary

8 to 12 weeks

Intervention
Comparison

Length of follow up

D.1.3 Medicines reconciliation

Evidence table 30: Bolas H et al, 2004

Bibliographic Evaluation of a hospital-based community liaison pharmacy service in
reference Northern Ireland

Study type RCT

Study quality Low

Number of patients n=162

Patient characteristics  Aged 55 years or over, receiving more than 3 drugs taken regularly (not
on a ‘when required’ basis).

Enhanced service involving community pharmacy liaison pharmacist
involving:

o full medication history

¢ daily contact with the patient to explain any treatment changes

e preparation of discharge letter signed by junior doctor

e preparation of pharmaceutical discharge letter faxed to GP and
community pharmacy with discharge prescription

e preparation of a personalised medicines record sheet and discharge
counselling

e provision of a medicines helpline
e assessment and management of patients own drugs

Intervention

Comparison Standard clinical pharmacy service, which at the time of the study did
not include discharge counselling (specifics not reported in the paper)

Length of follow up 3 months

Location Northern Ireland

Outcomes measures Mismatch between discharge prescription and home medication

and effect size Table showing mean error rates between discharge prescription and

home medication (N=171)

Intervention Control P
Name of 1.5% 7% <0.005
medicine
Dose of 10% 17% <0.07
medicine
Dosage 11% 18% <0.004
frequency

There was a significant improvement in the correlation between
discharge prescription medication and home medication 10-14 days post
discharge in the intervention group with name of medicine and dosage
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Source of funding
Comments

frequency but not for dose of medicine.
DHSSPS Primary Care Development Fund

e This study had other outcome measures such as patient knowledge of
drug therapy, emergency readmission rates, utilisation of patients own
drugs and GP and community pharmacist satisfaction survey which
have not been included in this evidence table as the intervention had
several other components to it which would have affected these
outcome measures.

e The medicines reconciliation component of the intervention was
assessed by using the reported outcome measure above only.

Evidence table 31: Kripalani S 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

Effect of a pharmacist intervention on clinically important medication
errors after hospital discharge: a randomised controlled trial

RCT

Moderate

n=862

Adults hospitalised for acute coronary syndrome or acute
decompensated heart failure

The intervention consisted of 4 components — pharmacist-assisted
medication reconciliation (at hospital admission and discharge), tailored
inpatient counselling by a pharmacist, provision of low-literacy
adherence aids, and individualized telephone follow-up after discharge
PILL-CVD - pharmacist intervention for low literacy in cardiovascular
disease

Usual care, physicians and nurses performed medication reconciliation
and provided discharge counselling

30 days

USA

Number of clinically important medication errors per patient during
the first 30 days after hospital discharge

¢ Clinically important medication errors

Incident risk ratio (IRR)

Adjusted — 0.92 (0.77-1.09, 95% CI), Unadjusted — 0.92 (0.77-1.10)

Mean number of clinically important medication errors was similar in the
intervention (0.87/patient) and usual care (0.95/patient). Treatment effect
favoured intervention group but this was not statistically significant.

Preventable or ameliorable adverse drug events (ADEs) during the
first 30 days after hospital discharge

e ADEs

Incident risk ratio (IRR)

Adjusted — 1.09 (0.86-1.39, 95% CI), Unadjusted — 1.09 (0.86-1.39)
The number of ADEs per patient was similar in the intervention (0.43)
and usual care (0.40) groups, as was the number of serious or
life-threatening ADEs. The unadjusted and fully adjusted analyses
showed no significant treatment effect on ADEs.

Potential adverse drug events during the first 30 days after hospital
discharge

Incident risk ratio (IRR)

Adjusted — 0.79 (0.61-1.01, 95% CI), Unadjusted — 0.80 (0.61-1.04)

Potential ADEs occurred less often among intervention patients
(0.44/patient) than usual care patients (0.55/patient). The treatment
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Source of funding
Comments

effect favoured the intervention in both unadjusted and adjusted
analyses but was not statistically significant.

Sanofi Aventis, National Heart, Lung, and Blood Institute

e At one of the institutes usual care had additional features such as
reminders to complete preadmission medication list and integration
with order entry.

e Sensitivity and sub group analysis showed that intervention tended to
have a greater but non-significant effect among patients with
inadequate health literacy (adjusted IRR for clinically important
medication errors =0.68; 95% ClI, 0.39 to 1.19). Patients with 10 or
more pre-admission medications tended to benefit (but not
significant) from the intervention (adjusted IRR for clinically important
medication errors =0.80; 95% ClI, 0.61 to 1.05).

Evidence table 32: Nickerson A 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

Drug-therapy problems, inconsistencies and omissions identified during
a medication reconciliation and seamless care service.

RCT

Low

n=253

Adults mean age 61 years (control group) and 67 years (intervention
group) prescribed at least one prescription medication at discharge.

Clinical pharmacist carried out medication reconciliation process by
reviewing discharge prescriptions and compared these to the medication
administration records and the patient’s medical chart to identify any
discrepancies on the discharge orders.

(The pharmacist also reviewed the drug regime at discharge, identified
drug problems with drug therapy and communicated these to the
patient’'s community pharmacy, hospital staff and GP, counselled the
patient and provided a compliance chart).

Usual care that involved a nurse on the unit to perform the discharge
counselling and manually transcribe the discharge notes from patients
medical chart

Carried out over 9 months with 6 months follow up
Canada
Drug therapy inconsistencies and omissions (DTIO)

¢ Retrospective medical chart reviews revealed that 67/119 (56.3%) of
the control patients were discharged from the hospital with an
inconsistency or omission. The intervention resolved all
inconsistencies or omissions (n=28, see note below), 0/28.

¢ In the intervention group 53/134 (39.6%) of patients had a DTIO at
the time of discharge, where 99 DTIO’s were identified and resolved
and had an intervention ranking of ‘significant or very significant’.

e Average of 0.74 DTIOs per intervention patient (SD =1.18)

Drug therapy problems for seamless monitoring (DTPsm)
(information for patients community pharmacist, GP)

e 481 DTPsm identified and communicated in total

e 129/134 patients had a DTPsm identified

e Average number of patients with DTPsm was 3.59 (SD = 2.25)

e 83.8% of the DTPsm identified were deemed as ‘somewhat
significant or significant’ with 56.6% being significant
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Source of funding

Comments

e Average intervention raking score per pharmacist intervention (see
comments below) was 4.16 (SD =0.38)

Atlantic Blur Cross Care, Canadian Society of Hospital pharmacist, Eli
Lilly, Friends of the Moncton hospital, Hoffman LaRoche, Medbuy
Corporation, New Brunswick Pharmacists Association, Shoppers Drug
Mart, South-East Regional Health Authority

e Intervention group had statistically significant greater number of
home medication changes, and their mean age, number of
medications upon admission and the number of co-morbidities were
marginally significantly greater.

e Control group (n=119) had a retrospective chart analysis to identify
drug therapy inconsistencies and omissions at the time of discharge.

e Intervention group (n=28) also had retrospective chart revalidation of
the clinical pharmacists interventions, however due to it being a time
intensive process, every 6" chart was reviewed and if many problems
were identified then all the remaining charts would be reviewed, this
was not the case so only 28 charts ended up going through the
revalidation checks in the intervention group as only 1 chart was
found to still contain unresolved DTIOs.

e Study results limited by the way intervention and control group results
were compared with each other (C=119 vs 1=28)

Intervention ranking system has six categories to rank the potential impact of the pharmacists
intervention and ranges from 1 (adverse significance) to 6 (extremely significant)

Evidence table 33: Schnipper JL 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

Effect of an electronic medication reconciliation application and process
redesign on potential adverse drug events

Cluster randomised controlled trial

Low

n=322

All patients —no inclusion criteria specified in study.

Computerised medication reconciliation tool and process redesign

involving physicians, nurses and pharmacists (admission and

discharge).

Usual care

May to June 2006 (2 months)

USA

Unintentional discrepancies with potential adverse drug events

(PADES) per patient

e Among 160 control patients, there were 230 PADEs (1.44 per patient),
while among 162 intervention patients there were 170 PADEs (1.05
per patient) ARR 0.72; 95% CI, 0.52-0.99.

¢ A significant benefit was found at hospital 1 (ARR, 0.60; 95% ClI, 0.38-
0.97) but not at hospital 2 (ARR, 0.87; 95% ClI, 0.57-1.32) (P=0.32 for
test of effect modification)

¢ Ninety-eight PADEs were considered serious, i.e. to have potential to
cause serious harm such as rehospitalisation or persistent alteration in
health function, including 43 PADEs in the intervention arm (0.27 per
patient) and 55 PADEs in those assigned to usual care (0.34 per
patient).

e The intervention significantly reduced PADEs at discharge but not at
admission:

o PADEs at admission: 44 PADEs in the intervention arm (0.27 per
patient) and 49 PADEs in those assigned to usual care (0.31 per
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Source of funding

Comments

patient)
Unadjusted RR 0.89; 95% CI, 0.59-1.33
Adjusted & clustered RR 0.87; 95% CI, 0.51-1.52
o PADEs at discharge: 126 PADEs in the intervention arm (0.78 per
patient) and 181 PADEs in those assigned to usual care (1.13 per
patient)
Unadjusted RR 0.69; 95% CI, 0.55-0.86
Adjusted & clustered RR 0.67; 95% CI, 0.49-0.98

Healthcare utilisation (see comments below)

» No significant differences were found in health care utilisation. The
rate of hospital readmission or emergency department visit within 30
days was 20% in the intervention arm and 24% in the usual care arm
(clustered odds ratio, 0.76; 95% ClI, 0.43-1.35).

Harvard Risk Management Foundation, Brigham and Women’s Hospital,
Massachusetts General Hospital and Partners Healthcare.

e Subgroup analysis found that the effect of the intervention was greater
in the 167 patients with a PADE risk score of 4 or higher (adjusted and
clustered RR 0.62; 95% CI, 0.41-0.93) than in the 155 patients with a
risk score of 3 or lower (adjusted and clustered RR 1.09; 95% CI, 0.49-
2.44) (P value for interaction, 0.02). The intervention was more
successful in patients at high risk for medication discrepancies, based
on a risk score derived from the control group

e The study was not powered to detect a difference in healthcare
utilisation

o Study measured potential ADEs not actual ADEs

¢ Full use of the computerised medication reconciliation tool was not
achieved: 46% of patients had a completed preadmission medication
list builder completed within 24hours of admission (75%) were
complete by discharge — this limited the ability of the intervention
benefiting the patients.

Abbreviations: ARR, adjusted relative risk; Cl, confidence interval; RR, risk ratio.

D.1.4 Medication review

Evidence table 34: Allard J et al, 2001

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention
Comparison
Length of follow up
Location

Outcomes measures
and effect size

Efficacy of a clinical medication review on the number of potentially
inappropriate prescriptions prescribed for community-dwelling elderly
people

RCT

Low

n=266

Aged over 75 years of age, living in the community, at risk of losing their
autonomy and taking 3 or more medications per day.

Medication review by physicians, pharmacist and nurse.

Usual care

1 year

Canada

Number of potentially inappropriate prescriptions (PIP)

Mean number of PIPs per patient declined to 0.24 in the intervention
group and 0.15 in the control group (p<0.001). The decline in the PIPs
was higher in the intervention group that also had case conferences in
which the mean number of PIPs per patient declined by 0.31whihc
represents a decrease of 36% compared to the control group, 19%.
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Source of funding
Comments

There was no statistical difference between the intervention and control
group for this outcome.

Number of patients with at least one PIP

There was a significant decrease seen in the intervention group
(p=0.049) for the number of patients with at least one PIP compared to
control.

Global assessment of any change in the medications pre-
intervention and post-intervention measurements in the groups.
There was an improvement in the drug profile of 20% of subjects,
deterioration in 5%, and that it remained stable in 70%. There was no
significant difference between the intervention and control group.

Unclear

o PIPs were identified from the list of PIPs developed by the Quebec
committee on drug use in the elderly. This list has never been
validated with empirical data.

e Study not powered adequately due to loss of subjects during the study
¢ Small sample size

Evidence table 35: Armour C et al, 2007

Bibliographic
reference

Study type

Study quality
Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Pharmacy asthma care program (PACP) improves outcomes for patients
in the community

Multi-site randomised intervention versus control repeated measures

design

Low

n=396

Aged 18-75 years, previous diagnosis of asthma and fulfilment of one

or more of the following sub-criteria from the revised Jones’ Morbidity

Index:

. Use of a reliever medication .3 times a week over the previous 4
weeks.

. Waking at night or morning with cough/chest tightness on at least one
occasion over the previous 4 weeks.

. Time off work/study because of asthma over the previous 4 weeks.
Symptoms of asthma (cough, breathlessness, wheeze, etc) at least
once a week over the previous 4 weeks.

. No visit to a doctor for asthma within the last 6 months.

Intervention pharmacies providing Pharmacy Asthma Care Program
(PACP) involving an ongoing cycle of assessment, goal setting,
monitoring and review.

Control pharmacies gave their usual care
6 months
Australia

Change in overall asthma severity/control

The proportion of patients with severe asthma declined significantly in
the intervention group but not in the control group (odds ratio 2.68, 95%
Cl 1.64 to 4.37; p,0.001).

A multilevel logistic regression model was used to adjust for the
difference in severity at baseline and to account for any effect of

cluster (ie, pharmacy), and found that patients in the intervention group
were almost three times more likely to change from the “severe”
category to the “not severe” category (“moderate” or “mild”) than
patients in the control group (odds ratio (OR) 2.68, 95% CI 1.64 to 4.37;
p,0.001). The intra-pharmacy correlation coefficient (i.e. cluster effect)
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was very small (—0.006).
When a more conservative intention-to-treat approach was used, the
results were similar (adjusted OR 2.42, 95% CI 1.51 to 3.88; p,0.001).

Clinical outcomes as reported in the study

e There were no significant changes in spirometric parameters over the
course of the study in either percentage predicted FEV: (P value on
difference of repeated measures p=0.14) or FEV./FVC (P value on
difference of repeated measures p=0.71).

¢ When compared with the control group, the PACP intervention
resulted in an increase in the proportion of patients adherent to
preventer medications (OR 1.89, 95% CI 1.08 to 3.30), an
improvement in the risk of non-adherence to medications (indicated by
a lower Brief Medication Questionnaire regimen score) (p=0.04) and a
decrease in the mean daily dose of the reliever medication salbutamol
(p=0.03).

e The intervention also resulted in an increase in the proportion of
patients using a combination of reliever and preventer medications
with or without a long-acting b2 agonist (OR 3.80, 95% CI 1.40 to
10.32) as opposed to a reliever only.

e The proportion of intervention patients with correct inhaler technique
increased significantly during the study (p,0.001), as did the proportion
of patients with an asthma action plan (p,0.001). Inhaler technique and
possession of an action plan were not measured in the control group.

¢ Significant beneficial effects of the PACP intervention were seen in the
Asthma Quality of Life score (p=0.05), Consumer Asthma Knowledge
scores (p,0.01) and Perceived Control of Asthma score (p,0.01).

Source of funding Australian Department of Health and Ageing

Comments e The PACP included targeted counselling and education on the
condition, medication and lifestyle issues (such as trigger factors);
review of inhaler technique; adherence assessment; detection of drug-
related problems; goal setting and review; and referral to a GP as
appropriate (eg, for a change in medication or dose).

¢ Intervention pharmacists were given an asthma education manual and
were trained on risk assessment, pathophysiology of asthma, asthma
medications, the NAC six-step asthma management plan, patient
education, goal setting, adherence assessment, spirometry (by
qualified respiratory scientists) and the PACP protocol during a 2-day
workshop delivered by the research team.

e There was a difference in asthma severity/control at baseline between
the intervention and control group of patients.

¢ Diagnosis of asthma and the main outcome measure of asthma
severity/control was based on self-reported data.

Abbreviations: CI, confidence interval; NAC, National Asthma Council.

Evidence table 36 Barker A et al, 2012

Bibliographic Pharmacist directed home medication reviews in patients with chronic
reference heart failure: a randomised clinical trial

Study type RCT

Study quality Low

Number of patients n=120

Patient characteristics Mean age of 72 years who had a hospital length of stay of at least
48hours on 4 or more medications and met the Framingham criteria.

Intervention Pharmacist directed post-discharge home medication review
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Comparison

Length of follow up

Location

Outcomes measures

and effect size

Source of funding

Standard/usual care (generic pharmacist discussions with no direct
pharmacy advice unless requested)

6 months
Australia

Death

No difference in death between intervention and usual care (1.41 (0.50-
3.97) p=0.514).

No of days of all-cause and CHF hospitalisations in 6 month
follow-up

Intervention | Usual | IRR (95% ClI)
N=61 care P
N=53

Hospital
readmissions, n 53 39 1.18 (0.78-1.79) | 0.417
Heart failure, n 22 11 1.74 (0.85-3.60) | 0.131
Other conditions, | 31 28 0.97 (0.58-1.91) | 0.898
n
Hospital inpatient | 331 231 1.25 (1.06-1.48) | 0.009
stay (days)
Heart failure 204 76 2.34 (1.80-3.05) | 0.000
(days)
Other conditions | 157 155 0.72 (0.57-0.90) | 0.005
(days)

No significant difference between the intervention and the group that
received usual care for the number of readmissions.

Significant increase in all-cause and heart failure related hospital
inpatient days in the intervention group compared to the group that
received usual care

Health related quality of life, AQoL

No significant difference in the AQoL utility domains (iliness,
independent living, social relationships, physical senses, physical well-
being) between the intervention and usual care at baseline, 1 month
follow-up and 6 months follow-up

Functional health and well-being using SF-36v2

¢ Baseline: no significant difference between the intervention and usual
care on all 8 domains

¢ 1 month follow-up: intervention group had significant improvements on
physical functioning compared to the group that had usual care. No
other significant differences in other domains between the intervention
and usual care.

¢ 6 months follow-up: intervention group had significant improvements
on physical functioning and mental health compared to the group that
had usual care. No other significant differences in other domains
between the intervention and usual care.

Victorian Department of Human Services
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Comments

¢ Intervention group more symptomatic with their heart failure than the
group that received usual care

e Higher frequencies of co-morbidities in intervention group
e Small sample size

e Less than 50% could speak English (interpretation issues for those
who could not speak English)

¢ Reviewed medicines for a specific condition

Abbreviations: SD, standard deviation; LVEF, left ventricular ejection fraction; NYHA , New York
Heart Association; COPD , chronic obstructive pulmonary disease; AF, atrial fibrillation; PVD,
peripheral vascular disease; USA, unstable angina; HT, hypertension; AMI, acute myocardial
infarction; IRR, incident rate ratio; Cl, confidence interval; CHF, congestive heart failure; AQol,
assessment of quality of life; SF-36v2, standard medical outcomes study short form -36.

Evidence table 37:
Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

NICE guideline 5 — Medicines optimisation appendices (March 2015)

Bond CM et al, 2007

A randomised controlled trial of the effects of note-based medication
review by community pharmacists on prescribing of cardiovascular drugs
in general practice

RCT
Low
n=2014

Aged 65 years old or under receiving repeat medications indicative of
target cardiovascular conditions (angina and hypertension).

Pharmacists conducted a single review of the patient medical records,
and recommended to the GP any changes for action using a referral
form.

No intervention, usual care.

12 months

Scotland

Prescribing appropriateness

Results not clear in the study, the authors in the discussion report that
prescribing indicators were generally high before the intervention
indicating that current practice was already in line with guidelines.

Planned and unplanned contacts

Table showing angina subjects, 1 or more visit to a CVD-related outpatient
department

Total Pre-intervention Post-intervention Difference

number in Control Intervention | Control Intervention | (95% CI)

groups 0 0 0 0 between

N, (%) N, (%) N, (%) N, (%) proportions

in control &
intervention
groups, in
change
between
pre- & post-
intervention

Control 118 (36.3) 127 (40.6) 83 (25.5) 105 (33.5) -0.037

325 (-0.075 to

Intervention 0)

313

A greater proportion of the control group made fewer visits to an
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Source of funding
Comments

outpatient department for CVD-related reasons after the intervention.

Table showing angina subjects, 1 or more CVD-related visit to GP surgery

Total Pre-intervention Post-intervention Difference

number in Control Intervention | Control Intervention | (95% CI)

groups between

N, (%) N, (%) N, (%) N, (%) proportions

in control &
intervention
groups, in
change
between
pre- & post-
intervention

Control 273 (84.0) 258 (82.4 267(82.2) 258 (82.4) -0.018

325 (-0.035 to

Intervention -0.006)

313

A greater proportion of the control group made fewer visits to the GP
surgery for CVD-related reasons after the intervention.

Table showing angina subjects, 1 or more CVD-related home visit

Total Pre-intervention Post-intervention Difference

number in Control Intervention | Control Intervention | (95% CI)

groups between

Nv (%) Nv (%) Nv (%) N! (%) proportions

in control &
intervention
groups, in
change
between
pre- & post-
intervention

Control 46 (14.2) 44 (14.1) 41 (12.6) 30 (9.6) -0.029

325 (-0.007 to

Intervention -0.054)

313

A greater proportion of the intervention group received fewer home visits
for CVD-related reasons after the intervention.

Quality of life, QoL

There were no differences between the groups for any of the QoL
measures used (Euroquol EQ-50, conditions specific questions either
based on the Rose guestionnaire for angina or questions for
hypertension based on the Psychological General Well-being Index).

Compliance

A greater proportion of the intervention group were ordering anti-platelet
drugs after the intervention (difference = 7.6%, 95% CI 1-7-13.8%).

Not specified

e Prescribing was assessed in the study by appropriateness of
medication based on a range of criteria widely used in the UK for
example use of anti-platelets post-myocardial infarction.

o Recommendations made by the pharmacist to the GP were not
followed up and so no record of recommendations or if the GP
accepted or rejected intervention.

e Due to late recruitment, full 12 month data not available for 2 practices,
where this affected the results, data from the practices were excluded

e Target recruitment numbers for the angina patients were not achieved,
thus reducing the power of the stud.
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o Three of the 23 pharmacists recruited to carry out the intervention had
slightly modified individualised training to carry out the intervention.

¢ Randomisation by patient within the practice may have resulted in
contamination of the control group for example due to an increased
awareness resulting from participating in the study as well as
concurrent educational initiatives or other pharmacy input.

e Medicines review did not involve face-to-face contact.

Abbreviations: ClI, confidence intervals; CVD, cardiovascular disease; CHF, chronic heart failure.

Evidence table 38: Bouvy ML et al, 2003

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Effect of a pharmacist-led intervention on diruretic compliance in heart
failure patients: a randomised controlled study

RCT

Low

n=152

Mean age £SD in the study were:
e intervention 69.1+10.2,

e control 70+11.2.

Only patients treated with loop diuretics were eligible for inclusion into
the study.

Pharmacist-led structured interview of the patient, a computerised
medication history was used to discuss drug use, reasons for non-
compliance such as possible adverse drug reaction and difficulties to
integrate medication use in daily life — to reinforce medication
compliance.

Patients were contacted by the pharmacist on a monthly basis for 6
months.

Usual care (no structured interview or monthly follow-up)

6 months

Netherlands

Compliance

The intervention group was more compliant than the group that received
usual care with their loop diuretics.

Morbidity and mortality

No significant difference between intervention group and the group that
received usual care with death (RR p=0.6 [03-1.4]) or hospitalisation
(1=32, C=42, p=0.4) or for heart failure (I=16, C=15, p=0.4). There were
less total number of hospitalisations in the intervention group

Disease specific QoL
Table showing QoL in patients with available questionnaires*

Pharmacy-led intervention Usual care

Baseline 6 months Change1 Baseline 6 months Changel P value
N=58 N=40 N=40 n=56 N=30 N=30

COOP/W | 20.6+4.8 20.445.5 0.5+3.9 22.1£5.1 19.6+5.4 -2.5+6.4 0.03
ONCA

MHFQ 40.1+21. 33.8+22. -2.3% 49.9+23. 35.9+21. -11+22.8 0.07
6 3 14.1 4 4

Physical 18.5+8.6 16.1+9.6 -0.6+5.7 22.4+£9.7 16.9+9.6 -4.6+ 0.07

domain 10.4

Emotional 8.246.1 6.81£6.6 -1.1+3.8 9.3+7.2 7.2£6.5 -1.6+5.0 0.6

domain
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Source of funding

Comments

*Lower scores on the questionnaires indicate better quality of
life;mean and standard deviation of scores are given

! change was only calculated for patients with questionnaires available at both baseline
and 6 months.

Disease specific quality of life improved in both the intervention and
usual care groups. Improvement in the usual care group tended to be
higher, although this difference was not statistically significant.

Generic quality of life using COOP/WONCA, improved in the usual care
group and worsened slightly in the intervention group.

Part funded by research grant from an independent non-profit foundation
for the efficient use of medicines: Doelmatige
Geneesmiddelenvoorziening Midden Nederland (DGMN)

e Compliance to the loop diuretics was measured by using a medicines
container with a microchip that recorded the time and date of opening,
MEMS. The intervention group and the control group (usual care) used
the MEMS.

¢ Non-compliance was expressed as the number of days without any
loop diuretic when the prescription was at least once daily. When
patients were told to temporarily use their diuretics intermittently, this
was not considered as non-compliance.

¢ A large proportion of patients (68%) also visited a specialised heart
failure clinic to improve compliance with medication and diet.

¢ Pharmacists in study could have had patients in both the intervention
and usual care group. The authors are of the opinion that cross
contamination will be limited because only 27% of participating
pharmacists were dispensing for both intervention and usual care
groups, residual contamination will only have diluted the effect of the
intervention.

e The use of MEMS itself in the usual care group may be seen as an
intervention and might also have contributed to a higher compliance.

Abbreviations: NYHA, New York Heart Association; MEMS, medication event monitoring system;
COOP/WONCA, Dartmouth Primary Care Cooperative Information Project/World Organisation of
National Colleges, Academics and Academic Associations of General Practice/Family Physicians;
MHFQ, Minnesota Heart Failure Questionnaire.

Evidence table 39: Bryant LJM, 2011

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison

Length of follow up

The General Practitioner-Pharmacist Collaboration (GPPC) study: a
randomised controlled trial of clinical medication reviews in community
pharmacy

RCT

Low

n=498

Patients were aged 65 years or older and on 5 or more prescribed
medicines.

Comprehensive pharmaceutical care (CPC) plan medication review
addressed patient concerns and expectations, adherence issues,
provision of lifestyle and pharmacological advice, and included a clinical
assessment of medicines with recommendations, if required to the GP in
a pharmaceutical care plan.

Usual care with no intervention, however, after 6 months the control
group received the CPC consultation and were followed for a further 6
months™.

12 months
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Location

Outcomes measures
and effect size

Source of funding

Comments

New Zealand

MAI?

At baseline: no significant difference between the MAI score for the
intervention group and the control group.

At 6 months: both mean MAI scores had improved, but only the
intervention group had improved significantly. The difference in the 6-
month scores between the intervention and control groups was also
significant.

At 12 months: The MAI continued to improve in the intervention group by
month 12, but this was not significant between months 6 and 12. For the
control group after the CPC medication review, the MAI significantly
improved.

Number of inappropriate medicines

From baseline to month 6 in the intervention group there was a
significant reduction in the mean number of inappropriate medicines per
patient. A reduction was also seen at 12 months. For the control group
after the CPC intervention at month 6, there was a significant reduction
in the mean number of inappropriate medicines per patient.

QoL

There was no significant difference for any of the SF-36 domains
between baseline and 6 months for the intervention group. When the
results were adjusted for clustering effect there were significant
differences between the intervention and control group, favouring the
control group for emotional (P=0.024) and social functioning (P=0.019).

Health Funding Authority of New Zealand (HFA) reimbursed GP time
and incidental study costs

Pharmaceutical Society of New Zealand funded printing costs of study
forms and pamphlets

¢ Study also reported the following secondary outcomes:
o change in the number of medicines used
o number of changes to medicines therapy (for example stopped,
started, switched, dose change)
o number of recommendations made and implemented

e The intervention group had a mean of 3.1 changes per patient and the
control group had a mean of 1.8 changes per patient. Significantly
more medicines were started in the control group than the intervention
group.

o Only 39% of the 44 pharmacists who agreed to participate in the study
provided adequate data, which was a limitation of the study and
indicated potential barriers to the generalizability of the study.

¢ Authors also notes the use of the MAI as a surrogate endpoint as a
limitation of the study

e Use of SF-36 for measuring QoL for medicines-related issues may not
be suitable as an effect may not been seen straight away with a
change in medicine

! For a longitudinal comparison using the original control group compared with itself after a 6-month
observation period, and a 6-month extension study for the original intervention group to investigate

the sustainability of any intervention effect.

# MAI was used as a surrogate endpoint regarding the suitability of medicines.

® Note the intervention group received the CPC clinical medication review immediately. The control

group received the CPC clinical medication review at 6 months.

Abbreviations; MAI, medication appropriateness index; QoL, quality of life; SF-36, standard medical
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outcomes study short form -36.

Evidence table 40: Furniss L et al, 2000

Bibliographic Effects of a pharmacist's medication review in nursing homes.
reference Randomised controlled trial

Study type RCT

Study quality Low

Number of patients n=330

Patient characteristics Mean age of the nursing home residents included in the study were 78
years in the control group and 83 years in the intervention group.

Intervention Medication review by pharmacist in the nursing home, GP surgery or
under exceptional circumstances over the telephone.

Comparison No medication review, usual care.

Length of follow up 8 months

Location England

Outcomes measures Mortality

and effect size Over the intervention phase, there were 14 deaths in the control homes

compared with just 4 deaths in the intervention group homes. This
difference was statistically significant (Mann-Whitney U-test: P=0.028)

Mean numbers of prescribed drugs

Time 0 Time 1 (4 Time 2 (8
months) months)
Control 4.9 4.5 4.4
Intervention 51 5.1 4.2
Difference (95% | -0.02 (-1.2 t01.2) | -0.3 (-0.06 to - 0.5 S‘0'04 to
Cl) 0.04)" 1.0)
P=0.03 P=0.07
'Covariate adjusted for difference at baseline (Time 0)

Residents in both groups had a decrease in the mean number of drugs
prescribed during the intervention phase. After adjustment for baseline
differences, the reduction in the homes that had medication reviews was
greater than the control group, but this difference was not statistically
significant (P=0.070).

Health and social care utilisation

There was no formal statistical comparison between control and

intervention group due to the small number of nursing homes included in
the study (n=14).

Health and social care related quality of life using MMSE, GDS,
BASDEC, CRBRS

The MMSE scores and the numbers of residents with scores below 23
did not change significantly over the study period, however there was a
decline in the total MMSE scores for the intervention group.

No statistically significant changes were observed in the depression
scores (GDS) during the study.

Means CRBRS scores increased in the intervention group relative to the
control group and the difference between the groups became significant
at 8 months. However the author noted that these changes could not be
attributed to the intervention as the increase in impairment occurred
before this.

Source of funding North West NHS Executive
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Comments

¢ Resident comorbidities not specified between the 2 groups

Abbreviations: SD, standard deviation; MMSE, Mini-Mental State Examination; GDS, Geriatric
Depression Scale; BASDEC, Brief Assessment Schedule Depression Cards; CRBRSS, Crichton-
Royal Behaviour rating scale; Cl, confidence interval.

Evidence table 41: Hay EM et al, 2006

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics

Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Effectiveness of community physiotherapy and enhanced pharmacy
review for knee pain in people aged over 55 presenting to primary care:
pragmatic randomised control trial

RCT

Moderate

n=325

All adults aged 55 years and over who consulted their general

practitioner with pain, stiffness, or both in one or both knees and who
were able to give written, informed consent were invited to participate.

Enhanced pharmacy review (pharmacological management in
accordance with an algorithm to optimise medication) (also community
physiotherapy-advice about activity and pacing and an individualised
exercise programme was another intervention in the trial).

Usual care
12 months
England

Change in Western Ontario and McMaster Universities
osteoarthritis index (WOMAC).

¢ At 3 months there was significant improvements in the WOMAC pain
score in the pharmacy group when compared to the control group
(p=0.006).

e There was no statistically significant differences in mean WOMAC
change scores in pain and function between the control group and
pharmacy intervention at 6 and 12 months.

Participants’ global assessment of change compared with baseline
(five point ordinal scale)

More of the pharmacy group compared with the control group were
classified as responders according to the OMERACT-OARSI criteria at
each of the three follow-up points, but the difference was statistically
significant only at 3 months (global p=0.0002, OMERACT-OARSI
response p=0.04)

Severity of pain over the previous seven days (0-10 numerical
rating scale)

At 3 months there was significant change in pain severity in the
pharmacy group compared to control (p=0.04).

Severity rating of patient nominated main functional problem over
the previous three days (0-10 numerical rating scale)

There was no significant difference between pharmacy group and the
control group in the severity rating of the main problem at 3, 6 or 12
months.

Participants’ self-efficacy (arthritis self-efficacy scale)

At 12 months there was significant change in arthritis self-efficacy pain
scale in the pharmacy group compared to control (p=0.03).
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Source of funding

Comments

Psychological distress (hospital anxiety and depression scale)

There was no significant difference between pharmacy group and the
control group in the hospital anxiety and depression scale scores at 3, 6
or 12 months.

Treatment usefulness and satisfaction

¢ ~40% of the pharmacy group found the intervention useful for reducing
pain at 3, 6 and 12 months

¢ At 3 months the pharmacy group experienced a significant difference
in the intervention being useful for helping to return to usual activity.

¢ At 3 and 12 months the pharmacy group found the intervention useful
for practical advice (p=0.002, p=0.002, respectively)

¢ At 3 and 12 months the pharmacy group were satisfied with the
intervention (p=0.006, p=0.01, respectively

Arthritis Research Campaign, North Staffordshire Primary Care
Research Consortium, and the Department of Health National Co-
ordinating Centre for Research Capacity Development. NEF is funded
by a primary care career scientist award from the Department of Health
and NHS R&D.

¢ One consistent finding was that the prescribing of NSAIDs was
reduced in pharmacy group compared with control at 6 months (16%
lower) with no increase in reporting of pain and high levels of patient
satisfaction.

Abbreviations: OMERACT-OARSI , Outcome Measures in Rheumatology-Osteoarthritis Research
Society International (initiative for defining clinically significant response); NSAIDS, non-steroidal

anti-inflammatory drugs.

Evidence table 42: Holland R 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

Does home based medication review keep older people out of hospital?
The HOMER randomised controlled trial

RCT

Low

n=872

Aged 80 or over, prescribed 2 or more medicines on discharge.
Home based medication reviews carried out by pharmacists
Usual care

6 months

Discharge from acute or community hospitals in England.

Total number of emergency admissions to hospital over 6 months

Table showing number of emergency hospital readmissions during 6
month trial follow up

Group Total admissions
Intervention 234
Control 178

The Poisson model indicated 30% greater rate of readmission in the
intervention group (rate ratio = 1.30, 95% confidence interval 1.07 to
1.58; P=0.009).

Mortality
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Source of funding

Fewer deaths occurred in the intervention group (49 vs 63). The
hazard ratio for the intervention group compared with the control
group was 0.75 (0.52 to 1.10; P=0.14).

Admission into care homes

Table showing number of admissions to care homes by group during 6
month trial follow up

No (%) of events *Difference in
. _ proportions,
Admissions Intervention Control with 95% CI and
N= 429+ N=426" P values

Total no admitted | 21 (7.0) 17 (6.0) 1.0

to residential (-3.1105.5)

home P=0 61

Total no admitted | 16 (5.3) 15 (5.3) 0.001

to nursing home (-3.8 10 3.8)
P=0.97

*Data available for 300 intervention patients
¥ data available for 285 control patients
*intervention minus control

Fewer control patients than intervention patients were admitted to care
homes, but these differences were not statistically significant.

QoL

Table showing mean EQ-50 scores and visual analogue health scale
scores for groups at baseline, 3 months and 6 months follow up.

Intervention group n=429 | Control group n=426 “Difference

in change

Measure Score (SD) | Noof Score (SD) | Noof over 6

respondents respondents months,

with 95% ClI
and P values

EQ-50

Baseline 0.59 (0.29) 422 0.63 (0.28) 417

3 months 0.47 (0.32) 320 0.48 (0.32) 325

6 months 0.46 (0.33) 311 0.50 (0.31) 288

Change 0.131 308 0.137 284 Oere

over 6 (0.33) (0.34) (-0.048 to

months 0.059)
P=0.84

Visual

analogue

health

scale

Baseline 62.2 (18.3) 404 62.3 (18.5) 406

3 months 54.3 (19.5) 322 55.6 (20.1) 315

6 months 54.9 (19.8) 303 58.8 (19.4) 275

Change

over 6 -7.36 (24.4) | 284 -3.24 (23.0) | 266 -4.12 (-8.09

months to -0.15)
P=0.042

+. . .

intervention minus control

In both groups scores decreased over the 6 month follow up period, but
the changes were not significantly different between the groups. Scores
on the visual analogue health scale were in favour of the control group

which was statistically significant.

NHS Eastern Region R&D, Academic Pharmacy Practice Unit of
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University of East Anglia, Norfolk Health Authority, Norfolk Social
services and Suffolk social services.

Comments ¢ Participants were told after randomisation which groups they were in. It
was possible that a small number of participants in both groups may
have had their medication reviewed during follow-up period by their
GP or community pharmacist.

¢ Follow up only 6 months
Abbreviations: SD, standard deviation; QoL, quality of life; Cl, confidence interval.

Evidence table 43: Holland R et al, 2007

Bibliographic Effectiveness of visits from community pharmacists for patients with
reference heart failure: heartMed randomised controlled trial

Study type RCT

Study quality High

Number of patients n=293

Patient characteristics  Aged over 18 years, admitted as an emergency in which heart failure
was an important ongoing clinical condition, and prescribed 2 or more
medicines on discharge.

Intervention Two home visits by one of 17 community pharmacists within two and
eight weeks of discharge. Pharmacists reviewed drugs and gave
symptom self-management and lifestyle advice.

Comparison Usual care

Length of follow up 6 months

Location England

Outcomes measures Total hospital readmissions at 6 months

and effect size A total of 112 emergency readmissions occurred in the control group

and 134 in the intervention group). The Poisson model indicated a non-
significant 15% increase in the intervention group’s rate of readmission
(rate ratio=1.15, 95% confidence interval 0.89 to 1.48; P=0.28). Including
social class and use of a drug adherence aid in the model, as these
differed between groups at baseline, decreased the rate ratio slightly
(rate ratio=1.08, 0.83 to 1.40; P=0.59).

Mortality

Fewer deaths occurred in the control group than in the intervention
group (24 vs 30). The hazard ratio comparing intervention and control
groups was 1.18 (95% confidence interval 0.69 to 2.03; P=0.54).

QoL

No significant differences between the 2 groups in the EQ-5D scores,
VAS health scale scores and the Minnesota living with heart failure
guestionnaires scores.

Drug adherence and behaviour change

Final adherence scores were marginally higher (better) in the

intervention group (adjusted mean difference=0.12 units, —0.48 to 0.73

units; P=0.68).

Heart failure behaviour scores improved in both groups, although the

final scores were non-significantly lower (better) in the intervention

group (adjusted mean difference=1.7 units, —4.9 to 1.5 units, P=0.29)
Source of funding British Heart Foundation. Excess treatment costs were funded by Great

Yarmouth and Southern Norfolk Primary Care Trusts. This trial received

support for the educational training events from Pfizer UK.

Comments e The two groups were similar at baseline, except that fewer intervention
participants were from non-manual social classes (44% vs 55%) and
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intervention participants more often used some form of drug
adherence aid (27% vs 16%).

e Sample size calculations based on a normal approximation to the
Poisson distribution indicated that the authors needed 306 patients to
confer 80% power to show admissions reduction at the 5%
significance level (two sided). Primary outcome data were available for
291 (99%) patients.

e The authors did an unplanned post-hoc analysis on primary care
activity (that is, all home visits, attendances at general practices, and
phone calls). and found that the intervention led to a 17% increase in
primary care activity (rate ratio=1.17, 95% CI 1.06 to 1.29; P=0.002).

Abbreviations: QoL, Quality of life; VAS, visual analogue scale; Cl, confidence interval.

Evidence table 44: Jamieson LH 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

Source of funding
Comments

A randomised comparison of practice pharmacist-managed hypertension
providing Level 3 Medication Review versus usual care in general
practice

RCT, open cross-over trial
Low
n=33

Patients had a diagnosis of hypertension, their blood pressure during the
previous 2 months had been greater than 140/85mmHg and if they were
receiving antihypertensive.

Practice based pharmacist providing level 3 medication review to
hypertensive patients

Usual care — routine management by GP

12 months (14 months study with 2 months recruitment)
England

Clinical outcomes, change in blood pressure

Medication review had a statistically significant beneficial effect on blood
pressure (systolic: mean decrease of 12.4mmHg (95%CI.6.4, 18.5),
p<0.001; diastolic: mean decrease of 10.7mmHg (95% CI:6.6, 14.8),
p<0.001).

No funding received

e Two measurements were made at each consultation (mean of 2
measurements used)

o Study population had mild hypertension

e Other outcomes reported in the study included recommendations to
prescribe low dose aspirin, 7 lipid lowering interventions, 2 NSAIDS
stopped, an increase and decrease of thyroxine doses in 2 patients, an
oral hypoglycaemic change and blood glucose level of 4 patients found
to be high and referred to the GP of which 2 were subsequently
diagnosed with type 2 diabetes.

Abbreviations: SD, standard deviation; Cl, confidence intervals; NSAIDs, non-steroidal anti-

inflammatory drugs.
<Insert Note here>

Evidence table 45: Krska J et al, 2001

Bibliographic
reference

Study type
Study quality

Pharmacist-led medication review in patients over 65: a randomized,
controlled trial in primary care

RCT
Low
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n=332
Aged at least 65 years with at least 2 chronic conditions.
Pharmacist-led medication review

Number of patients
Patient characteristics
Intervention

Comparison Usual care
Length of follow up 3 months
Location Scotland

Outcomes measures

and effect size

Pharmaceutical care issues (PCI)

Table showing pharmaceutical care issues identified in 322 patients over
65 who were taking 4 or more medicines and their resolution 3 months
after medication review

No. of pharmaceutical care issues

Intervention N=168 Control N=164
Issue Total (%)* Resolved Total (%)? Resolved P value

(%)° (%)°

Potential/suspected 300 (24.9) 253 (84.3) 327 (23.7) 189 (57.8) <0.0001
ADR
Monitoring issues 185 (15.3) 175 (94.6) 199 (14.4) 156 (78.4) <0.0001
Potential ineffective | 149 (11.6) 80 (57.1) 169 (12.3) 41 (24.3) <0.0001
therapy

135 (11.2 109 (80.7 163 (1.8 30 (18.4 <0.0001
Education required ( ) ( ) (18) ( )
Inappropriate dosage
regime 69 (5.7) 54 (78.3) 95 (6.5) 17 (17.9) <0.0001
Potential/actual
compliance 74 (6.2) 51 (68.9) 69 (5.0) 21 (30.4) <0.0001
Untreated indication 66 (5.5) 44 (66.7) 69 (5.0) 19 (27.5) <0.0001
Drug with no 59 (4.9) 32 (54.2) 80 (5.8) 15 (18.8) <0.0001
indication
REFEUDITDIENGET | 55 00 ) 53 (96.4 66 (4.7) 4(5.9) <0.0001
required
Inappropriate
duration of therapy 43 (3.6) 31 (72.1) 64 (4.6) 25 (29.1) <0.0001
Discrepancy
between doses 28 (2.3) 27 (96.4) 33(2.4) 1(3.0) <0.0001
prescribed and used
Potential drug- 18 (1.5) 13 (72.2) 17 (1.2) 8 (47.1) 0.1302
disease interaction
Others®

34 (2.8) 28 (82.3) 27 (2.0) 16 (59.2) <0.05
Total

1206 (100) 950 (78.8) 1380 (100) 542 (39.3)
2 of all in group
® excludes issues partially or spontaneously resolved; % is total number of pharmaceutical
care issues
¢ including out-of-date medicines use, duplication of therapy, cost issues and potential drug-drug
interactions

Significantly more PClIs of virtually all types were resolved at 3-month
follow up in the intervention group than in the control group. There were

no differences between groups in either the number of PCls which

resolved spontaneously or in the number of new issues identified at
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Source of funding
Comments

follow.

Health related QoL

SF-36 questionnaire used to assess this outcome. There were no
significant differences in any of the scores at baseline between the
groups. None of the domains showed any significant changes in either
group at follow up.

Use of health and social services

The numbers were too small for statistics to be meaningful. There was
no differences in hospital clinic attendance, use of social services or
contacts with district nurses and health visitors before and after medicine
review.

Grampian Healthcare NHS trust

e The size of the study was not sufficient enough to demonstrate any
clear effect of medication review on hospital admissions or the use of
other health and social care services.

e There were differences between the groups in both the number of
PCls and recent hospital admissions. These may have been related,
since the higher number of recent hospital admissions in intervention
group patients could have contributed to resolution of issues prior to
the medication review.

Abbreviations: SD, standard deviation; Cl, confidence intervals; ADR, adverse drug reaction; px,
prescription; QoL, quality of life; SF-36, standard medical outcomes study short form -36.

Evidence table 46: Lenaghan E et al, 2007

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention
Comparison

Length of follow up
Location

Outcomes measures
and effect size

Home-based medication review in a high risk elderly population in
primary care--the POLYMED randomised controlled trial

RCT

Low

n=136

Aged 80 years or over living in their own homes with polypharmacy.
Home-based medication review by a pharmacist

Standard care

6 months

England

Total number of non-elective hospital admissions at 6 months

In total there were 21 unplanned admissions in the control group and 20
unplanned admissions in the intervention group. Statistical calculation
revealed that there was a non-significant reduction in admission of 8%
(relative risk = 0.92, 95% CI 0.50-1.70, P = 0.80)

Deaths

Data was available for 134 participants. No significant difference
between the 2 groups (1.3% difference in proportions, Cl -12.1 to 14.7%,
P=0.81)

Admission to care homes

There were fewer care home admissions in the intervention

group compared to the control group (1 versus 3), but again, this result
was non-significant (—3.0% difference in proportions, Cl =11.0 to 5.0%,
P = 0.30).

QoL

In both groups, the EQ-5d utility score decreased over 6 months

follow-up. There was a small difference in the change in utility scores
over 6 months in favour of the control group, but this was not statistically
significant.
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Source of funding
Comments

Number of drug items prescribed

The mean number of items prescribed to participants in the control
group increased from 9.85 to 10.33 items over 6 months. In the
intervention group, there was a reduction in the mean number of items
from 9.01 to 8.68. The mean difference in the change in the number of
items prescribed over 6 months was —0.87 items per patient per 6
months in favour of the intervention group, which was statistically
significant (95% CI -1.66 to —0.08, P = 0.03).

NHS Executive Eastern Region research funding

e Data on hospital admissions were obtained from Hospital Episode
Statistics (HES)

o Participants completed an EQ-5d questionnaire by telephone at
recruitment and at 6 months

e Sample size calculation suggested that at a significance level and 80%
power, approximately 164 subjects should be recruited in total.

Abbreviations: QoL, quality of life; Cl, confidence interval.

Evidence table 47: Mannheimer B, 2006

Bibliographic
reference

Study type

Study quality

Number of patients
Patient characteristics
Intervention

Comparison
Length of follow up
Location

Outcomes measures
and effect size

Drug-related problems and pharmacotherapeutic advisory intervention at
a medicine clinic.

RCT

Low

N= 300

Mean age of 70 years taking at least 2 or more medicines.

Nurse visited the patient for an interview on one occasion and completed
the medical history with emphasis on medication and completed a
guestionnaire estimating symptoms together with the patient. Drug
interactions were identified by a computer program designed to signal
drug-drug interaction when the nurse entered the drugs into the

computer. The nurse then met with a clinical pharmacologist to review
the medication. (hospital-based medication review)

Usual care
6 months
Sweden

Frequency of drug related problems (DRPS) in the intervention

group

¢ 33 clinically significant DRPs were found by the institutional caregivers
from admission to the time of inclusion into the study.

o Total of 299 DRPs among 71% (106/150) of the patients were found
that had not been previously identified during normal care.

e 35% (106/299) of the DRPs in the 39% of the patients (58/150) were
judged to be important that written advice was given to the physician in
charge. 63% of the time, the advice given was accepted by the
physician in charge. Most common advice was ‘provide information’
(36/106), ‘withdraw drug’ (33/106), ‘reduce dose’ (20/106) and ‘change
drug’ (13/106).

Rehospitalisation

The number of patients who were re-admitted to hospital one or more
times was 40% (60/150) in the intervention group compared to 35%
(53/150) in the control group (risk ratio: 1.11, 95% CI 0.87-1.41, p=0.40).

Deaths
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The proportion of death in the intervention group was 19% (29/150)
compare to 15% (22/150) in the control group (risk ratio:1.19, 95%ClI
:0.85-1.67, p=0.28)

Stockholm Soder hospital, Drugs and Therapeutics committee, South

Catchment Area of Stockholm, and the Federation of County Councils,

Stockholm County Council R&D department

e Important drug-related problems (DRPs) that had already been
identified by the institutional caregivers from admission to time of
inclusion, such a s bleeding associated with warfarin, were
documented.

e Calculations of significance not clear in paper

Abbreviations: Cl, confidence interval.

Evidence table 48: Mehuys E 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

Effectiveness of pharmacist intervention for asthma control
improvement.

RCT
Moderate
n=201

Aged between 18-50 years being treated for asthma for longer than 12
months. Managing asthma with controller medication.

Pharmacist-led medication and asthma review
Usual care

6 months

Belgium

Level of asthma control

Mean ACT scores did not change from baseline for both study groups .
However, a pre-defined subgroup analysis of patients having
insufficiently controlled asthma at baseline showed that the intervention
had significantly increased the ACT score after 6 months compared with
usual care (mean ACT change from baseline in the intervention group
was +2.3 and +0.3 in the control group; mean difference (95%Cl), 2.0
(0.1-3.9); p=0.038)

Patient’s peak expiratory flow (PEF)

There was no significant differences within-subject or between-group for
the PEF morning (p=0.703) and PEF evening values (p=0.430).

Rescue medication use

The need for rescue medication was reduced in both groups from
baseline, with a significantly higher reduction in the intervention arm (-
0.56 and -0.57 inhalations per day after 3- and 6-month follow-up,
respectively) versus the control arm (-0.03 and -0.43 inhalations per day
after 3- and 6-month follow-up, respectively; p=0.012).

Night-time awakenings due to asthma

Patients in the intervention group experienced less night-time
awakenings due to asthma than patients in the control group (p=0.044).
For this outcome measure, there was a significant interaction between
study group and time (p=0.033). Post hoc analysis showed that the
intervention group had significantly fewer nightly awakenings than the
usual care group at 6-month follow-up (p=0.004), while there was no
difference at 3-month follow-up (p=0.529).
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Inhalation technique

o At baseline, the mean percentage of handling steps performed
correctly was ~75% in both groups. At the end of follow-up, this
percentage was significantly higher in the intervention arm (p=0.004).

e The percentage of patients performing each of the inhalation
manoeuvres correctly increased by 40% in the pharmacist care group
and by 20% in the usual care group. The intervention was also able to
correct all major inhalation technique errors, as 9.7% of the patients
were assigned a sum score of zero before the intervention, a
percentage reduced to 0.0% at the end of the intervention period. For
patients receiving usual care, these percentages were 6.6% (at the
start of the study) and 4.8% (at the end of the study).

Adherence to controller medication

Adherence to controller medication, was higher in the intervention group
compared with the control group (mean adherence rate 90.3 versus
74.6%; p=0.016). However, there was no significant between-group
difference in medication adherence as assessed by self-reporting
(p=0.108).

Severe exacerbations

No differences between the control and intervention groups in the
occurrence of severe exacerbations (Odds ratio [95%CI] p=0.158).

Quality of life

There was no significant difference in Asthma Quality of Life
Questionnaire (AQLQ) score between both control and intervention
group either at baseline or at the end of the fol