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i
Summary

Background

Elevated blood lipids (particularly cholesterol aub-fractions) contribute to the risk of
developing cerebral, peripheral and cardiovasalilgase and associated complications
which are leading causes of morbidity and death.

Statins reduce the risk of suffering vascular evenith or without decreasing cholesterol
levels. Statin prescribing continues to increadelmere is scope to improve prescribing
and dosing, particularly in primary care. Howeubere is insufficient empirical evidence
to inform approaches to quality improvement.

Methods

Following pilot work, we designed a new model afary care based pharmacist-led
intervention for General Practitioners (GPs) angses. The aim of the intervention (called
Statin Outreach Support, SOS) was to improve sgagacribing by GPs, in line with
recent evidence, targeting patients at highestafisiuffering a vascular event.

Eleven trained pharmacists worked in SOS allocpatadtices one day per week for a year.
During this period, the pharmacist met three tinvgh all GPs, all nurses and other
practice staff. Between meetings, pharmacists pagdnt level clinical and prescribing
data to identify eligible patients and help pragsiinitiate, up-titrate the dose or switch to
simvastatin 40mg where indicated.

The effectiveness of SOS was tested in a prosgesingle blind cluster randomised
controlled trial.

Usual care (UC) practices received no pharmacgiau during the study.

With a mean of 1.7 years follow up, the study haer®0% power (at 5% significance) to
detect a difference of 12% in the proportion ofigras with controlled cholesterol after
practices had received the SOS intervention.

Results

Thirty one practices were recruited from the UKdsglest Health Board area. At
randomisation, 16 practices were allocated to (b8 $itervention and 15 to UC with
4,040 patients included at baseline. Recruitedtjgescshowed few differences compared
with invited, non participating practices. Pracii@nd patients randomised to each arm of
the study had similar distributions with respecage, complications, cholesterol levels
and statin prescribing. The mean age was 68 y8a%s;male, 45% ischaemic aetiology.
Fifty nine percent had no statin prescribed at lo@seonly 51% had cholesterol

controlled.

Follow up included 7586 patients in 29 practicese(practice had disbanded between
recruitment and randomisation and another pradtiopped out). Compared with UC, the
SOS intervention achieved the primary endpoinhofeasing the proportion of patients
prescribed Simvastatin 40mg with controlled ch@esdt(SOS 44.9% vs. UC 27.9%; odds
ratio 1.79 (95% CI: 1.61, 1.98), p< 0.001). Secop@adpoints were also improved in the



SOS arm practices. The intervention effect wasgtsnd consistent across most
subgroups including a positive impact on patierdasfpractices in areas of greater
socioeconomic deprivation.

Conclusion

A pragmatic, new, complex intervention was devethpested and shown to be effective
in a cluster randomised controlled trial with gaotérnal and external validity.

If implemented on a wider scale, in practices witmparable characteristics and baseline
prescribing, the SOS intervention has the potetdiaéduce the burden of vascular events
for patients with vascular disease.

This work provides a convincing evidence basetierrble of pharmacists collaborating
with primary care practices, to improve statin présng and drug based cholesterol
management, for patients at highest risk of suffgviascular events.
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Chapter 1
Introduction
1.1 Primary Care

In the 1978 Alma Ata Declaration, primary care wascribed as constituting the first element
of a continuing health care process (WHO 1978)ranck recently, ‘Now More Than Ever’
(WHO 2008) reaffirmed the central importance ofrarsy primary health care system as a
means of tackling the epidemic of chronic condsiofA key aspect of primary care described
by the declaration was the delivery method beitigneon good teamwork, with the most
recent report describing the primary care team“asila of coordination” (WHO 2008). This
included the involvement of “outside partners” digusing, employment. Primary care is
regarded as an essential and cost effective compoha health system (Starfield 1994)

The importance of preventive medicine, the contrdsuof essential drugs and the increase in
noncommunicable disease were acknowledged. Theaserin the number of people in
developing and industrialised countries with Loregrii Conditions (LTCs) such as heart
disease and the challenge of individuals presentitfymultiple illnesses was recognised.

These references to teamwork and preventive meicinderscored the potential for the
pharmacy profession to make a meaningful contraoutto primary health care.

111 Primary Care in the United Kingdom ad the policy context for teamwork

While there have been numerous health care refandshanges in delivery between and
within different countries over the past 50 ye#ns, UK has retained the National Health
Service (NHS) model. It was established in 1948hadirst publicly funded, comprehensive
health system.

When the NHS began, general practice was oftereprad to be of low quality. Since then,
however, general practice and primary health calieaty has shifted from single handed GPs
working in isolation to a multidisciplinary teamd®al model which brings advantages in terms
of co-ordination and comprehensiveness. Effectagns improve the quality of primary care
from the perspective of patient, organisation aaht members. However, many teams fail to
work together for complex reasons. In this contedether with a general trend of shifting
responsibility, workload and resources from acaie ¢o primary care, healthcare
professionals’ roles have evolved. Expansion ofgasional roles, opportunities afforded by
skill mixing and professional substitution have tridouted to the evolution of primary care
teams. Relentless changes in the way the NHS delprenary care has led to more emphasis
on joint working within teams, with the locus ofrtml remaining within primary care general
practices.

One of the main policy drivers in this context unbdd ‘Primary Health Care — an agenda for
discussion’ (Department of Health and Social Séguti986) which expressed the need for
the development of working teams and asserted &yirhealth care is best provided when
family doctors, community nurses and practice mvgerk together as members of a primary
care team’. ‘Promoting better health’ (Departmeritiealth and Social Security, 1987)
changed the structure of the contract which GPatdthe NHS, requiring greater



2
concentration on health promotion and the preventicdisease. Practices began to involve
nurses as salaried employees, in different rolésinvthe practice, to support delivery of
contractual obligations. ‘Working for patients’ (Retment of Health 1989) facilitated GPs to
expand and innovate further. GP fundholding wa®mdhiced and, with this, innovation and
increased opportunities for inclusion of differ@nbfessional groups in practices e.g.
physiotherapists, pharmacists. Practice nursessroégan to diversify.

1.1.2 Opportunities for pharmacists in general practices

This diversification, albeit restricted to pracsoeith fundholding status, led to opportunities
for pharmacists to deliver bespoke services aim@ud@oving prescribing. Prescribing was
acknowledged as an area of high cost with scoperfprovement. In 1996, during
fundholding, and for the first time in the UK, somigarmacists became salaried Practice
employees, working within Practice teams. The autvess one of the few clinical pharmacists
to work in Glasgow general practices at that tifabowing pioneering work by Clare

Mackie, which confirmed the contribution of medioatreview by pharmacists for patients
receiving multiple medications (Mackie 1999).

At that time, the remit of many general practicedthpharmacists was to review patients’
medicines with full access to relevant clinicaloxts and, if indicated, with patient and then
GP agreement, modify them in line with evidenceast effectiveness and quality
improvement. Patients targeted for review weredheseiving polypharmacy and were often
prescribed expensive medicines. The objectivebefriedication review included
improvement in the quality of care through presogimprovement and maximisation of cost
effective prescribing and use of medicines. At tirag, a lack of empirical evidence existed
to justify medication review as a means of redudiogpitalisations or impacting on mortality.
Since then, the evidence base around this fornhaifrpacist-led support has developed and
some variants of medication review have becoméksiti@d practice. However, some reports
have described a lack of convincing evidence of fmmm benefit on morbidity/mortality
endpoints, suggesting the evidence base could p@wad (Holland, 2007).

Other models of pharmacist-led prescribing supmith did not involve direct patient-
facing activity were described, with short term noyements in prescribing, but studies have
not considered longer term outcomes (Oxman 199is0#®95).

In 1997, the Labour government initiated major aemin the organisation of the NHS with
the White Paper ‘The New NHS: Modern, Dependald&partment of Health 1997) which
signalled the end of the ‘internal market’ concépindholding was replaced with an ethos of
co-operation. This government policy paper, wifo@us on the efficient use of resources,
also encouraged teamwork in primary care to helptiie increasingly complex needs of
service users. To enable this change, interdis@pfilearning involving different healthcare
professionals was promoted as a way forward (Ledth894). A subsequent systematic
review concluded that more research was requirel@taonstrate whether and how this
approach impacted on professional practice (Coapet).

Now, over 10 years later, primary care groups amstg have been replaced by health and
social care partnerships. The General Medical Seswontract is in place, incentivising
evidence based prescribing for specified LTCs (Rb2004). Pharmacists’ opportunity to



3
support prescribing in primary care by working abbratively with GPs has continued to

grow in response to increases in the number, dtyasd availability of preventive medicines
for LTCs (NHS Executive, 1999).

1.1.3 Drivers for primary care prescribingsupport

Since the inception of the NHS, organisational ¢gegmas been constant. Efficiency savings
are now the key driver for change, which is nopssimg given the current level of
expenditure on healthcare and the global econoituiat®dn (Ramesh, 2010).

Quality improvement together with improved patisatety is also high on the NHS agenda,
with delivery mechanisms such as clinical govereaatd audit supporting implementation.
Improving prescribing is seen as an important meauelivering quality improvement and
achieving cost effective use of resources. For gk@nstatins reduce the risk of vascular
events if prescribed appropriately for targetedepds but they account for a large item of
expenditure: in 2000, statins cost NHS Glasgowfilion per year. Since then, the cost of
statin prescribing has increased to approximat2@yrfillion per year, and there are cost
savings to be made by choosing to prescribe Simatrashstead of other, equally efficacious
alternatives.

1.2LTCs

A LTC is a condition that “requires ongoing medicale, limits what one can do, and is likely
to last longer than one year” (World Health Orgatia (WHO) 2005). Managing LTCs has
been described by the WHO"éise health care challenge of this century”. Appnoately

78% of healthcare resources are directed towagedsdte of people with LTCs.

1.2.1 The prevalence of LTCs

Major health gains experienced in recent years ledupith increasing advances in treatment
and prevention, have resulted in the majority afgde living longer lives. For example, the
population in Scotland is both ageing and declinthg proportion of Scots aged over 65 is
predicted to increase from 15.9% in 2001 to 26.6%031. Estimates from the Scottish
Health Survey report show that in 2003, 26.5% aifitsdn Scotland reported a long standing
illness, disability or infirmity which limited theactivities in some way. A further 14.7%
reported LTCs that were not limiting. Both incredsearkedly with age, particularly the
proportion of adults in the oldest age group (ok&years) (Scottish Health Survey 2003). As
there is an association between increasing ageisindf developing a chronic condition, the
proportion of households containing someone witi @ showed an increase from 30% in
1999 — 2000 to 33.8% in 2005 - 2006 (Loretto 2007).

1.2.2 Co-morbidities and polypharmacy

Many patients with one LTC can remain relativebd¢ over the long term. However, it is
estimated that up to 45% of patients suffer fromrertban one condition (National Public
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Health Service for Wales 2001). Patients with nplétiL TCs have healthcare costs that are
six times higher than patients with only one canditwith the cost of repeat medicines
forming a part of this (Naessens 2011). Medicirresuged extensively by patients who have
LTCs because medicines can help delay or prevertribet of conditions worsening e.g.
Beta Blockers reduce the risk of recurrent myoaidiarction, preventing the onset of
associated illness, loss of function and costscatsal with treating symptoms and
preventing complications. As the number of condsiguffered by an individual increases,
so does the number of medicines and thereforenebd for prescribing decisions to be
based on sound evidence of effectiveness andesitigi

1.2.3 Polypharmacy and determinants of care manageent

Several ‘disease management models’ aim to redhgciertpact of LTCs. Many of these
acknowledge the importance of recognising that wanperson is prescribed polypharmacy for
multiple co-morbidities, it may be an indicatortbé need for the provision of more intensive
care. The Castlefields model is a disease manadaneatel which stratifies the population at
risk by a number of factors, one of which is polgphacy (Lyon 2006). Polypharmacy often
arises from co-morbidities and patients with co-ondities are estimated to use a
disproportionate amount of healthcare resource20Q38). Polypharmacy is thought to be an
independent risk factor for elderly people fallewgd in patients with heart failure,
polypharmacy (or the number of co-morbidities) rpagdict worse outcomes. These
examples, and the pressure to prescribe cost ig#gctsuggest that effective models of
prescribing support in primary care would be useful

1.3 Prescribing in Primary Care

An overview of the history and the processes in@dlin repeat prescribing gives an insight to
potential ways to improve prescribing effectivenasd efficiency. As with many

interventions in primary care, prescribing suppoodels are likely to be complex. To be
effective, support may need to target and influatitferent parts of the repeat prescribing
process e.g. the GPs’ choice of drug and pati¢en@ance at the practice for prescription
collection. It is recommended that complex inteti@rs require extensive piloting before
testing in a randomised controlled trial (MedicasRarch Council 2011).

1.3.1 Long term and repeat prescribing

In Primary Care, drugs are the most common intérmeffior LTCs with up to 75% of patients
receiving a prescription on consulting their GPY®erai 1990; Bligh 1992). Over the past 50
years there has been a steady increase in thalaligyland range of medicines. In response,
the proportion of NHS expenditure allocated to piegeutical products has continued to rise,
with estimates suggesting primary care prescribempunts for over 80% of the cost of all
medicines and 10% of the total NHS budget (Natiéthrakcribing Centre Resource
Document, 1999). Much of the volume increase stieams increasing numbers of people with
LTCs receiving repeat prescriptions (prescriptizssied from a general practice computer
using a repeat prescribing program, enabling suppigedicines within a given time period).
In the United Kingdom over 30 years ago, the proporof repeat prescriptions was estimated
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to be around 25% of all prescribed items. Twengrygdater, it had increased to about 75% of
all prescribed items (Diikers 1977; National Présog Centre Resource Document, 1998).
1996, one quarter of the population received sama bf repeat medication, increasing to
90% of people aged over 75 years (Harris 1996 peReprescriptions represent about 80% of
the cost and 70% of the volume of prescribing inegal practice (Audit Commission 1994;
National Audit Office 1992).

In the elderly, the volume of repeat prescribimqprapriateness and time requirement to
review appropriateness have long been regarded@scarn (Anderson 1980; Tulloch 1981;
Nicol 1984; Freer 1985)he true extent to which inappropriate prescrilmegurs is

unknown because of limitations associated with lafckgreement on objective measures of
appropriateness, publication bias, and uncertabtut the context of prescribing decisions.
Available reports indicate that inappropriate prisieg is mostly detectable through the use
of drug doses above recommended limits (Buetow 1B@6tow 1997). However, experience
suggests ‘inappropriate’ prescribing should (in teases, while appreciating the
heterogeneity of patients) encompass sub-optineabtimedicines of known benefit, or sub-
optimal doses in comparison with guideline recomaagions.

Sixty six percent of prescriptions in primary care issued as repeats, with no face to face
contact between patient and GP (The Audit Comnms$@94; The National Audit Office

1993; Sykes 1996)5Ps are reported to have difficulty protectingtihee for an annual

review (McGavock 1999; Zermansky 1996). During\dew, it is recommended that the
efficacy, appropriateness, adverse effects, intieras; value for money, the patient’s
understanding of the treatment and compliancelbhexauated within the confines of a
consultation (The Audit Commission 1994). Repeasgpribing can lead to excessive amounts
of waste medicines (Zermansky 1996).

Over and above the growth of LTCs, other reasonthfoincrease in repeat prescribing
include: drugs causing habituation and dependemcas@mne analgesics, hypnotics or
anxiolytics; improved detection and managementatiepts through screening; availability of
new medicines for primary, secondary and tertiagwention and societal and attitudinal
changes towards diseases and medicines taking.théthdvent of the GMS contract Quality
and Outcomes Framework in 2004 (which coincidedh wie start of the intervention tested in
this study) there has been a shift of practice tdwavidence based management of diseases
including the provision of financial incentivesgoescribe statins for patients with vascular
disease (QoF achievement Data 2005). Annual regfa®peat prescribing for patients
receiving four or more medicines is included irstannual review (BMA and NHS employers
2011). The review incentivises and encouragesatigxamination of the ongoing
appropriateness of repeat prescribing.

1.3.2 Support for long term prescribing

A balance needs to be struck between introducimg eeidence based medicines and
maintaining patients on existing, well tolerateddm@es. The benefits of introducing a new
medicine might not outweigh the benefits of maimtag the status quo at an individual patient
level. Ideally, each patient would receive a revatheir medicines and conditions, in order
that options can be discussed and changes magtguited. Pharmacist-led ‘Prescribing
Support’ can offer additional capacity to offeriew of prescribing (NHS Executive 1999).



Recognition of the need to improve evidence basescpbing and minimise variation in
prescribing formed part of the rationale for intugtlon of the General Medical Services
Quality and Outcomes Framework in 2004 (Roland 2004

Many other objectives are potentially achievableuigh prescribing support:

* Minimisation of iatrogenic hospital admissions,tmadarly for those with
polypharmacy and the elderly (Tully 1991; Lindle392; Gosney 1984;
Medical Expenditure Panel Surv2901);

* Minimisation of prescribing costs by encouragenterirescribe the least
costly medicine when therapeutic equivalents aegl@e e.g. in 2007, it was
estimated that if Simvastatin was used insteadtefretive statins for 10% of
patients, this would generate £84.7M savings inl&malone (Department of
Health 2007);

» Ease GP workload, by providing an annual medicaterew (MacRae 2003);

* Reduce variation in prescribing outcomes (Carth§020

1.3.3 The prescribing knowledge — practice gap

In relation to health related interventions inchglprescribing, there is often a failure to
implement research findinggffectiveness Matters998). Many recognised barriers are
entirely rational e.g. patients or GPs decidingtoamplement on a case by case basis,
because circumstances differ from the trials upbickvthe evidence is based. These
departures from the evidence base are common aodrcor much of this gap between
research and practice (David 2003; Mair 1996; Sudle97; Mashru 1997). However there

are many other barriers to implementation of evigdoased medicine and an associated range
of theories on how to improve dissemination andl@mgntation of research findings (Grol
1997, Fraser 2003yhich could be applied at the individual or healdine system level (Smith
2003).

Discussions on the implementation of evidence basedicine have acknowledged factors
influencing prescribing. These include GPs’ knowledprofessional experience, role
perception of GPs, time pressures (patient and @Egnt expectations, patient demand and
the number of GPs in a practice. An understandirntjese has illuminated the processes
shaping GP prescribing decisions (Carthy 2000; WatR003; Webb 1994; Britten 1997,
Cockburn 1997). According to Haynes (20@&)ical decisions should consider evidence
based medicine at the individual patient level.yTtiescribe a four part model:

1. Ascertainment of what is wrong with the patientl what treatment options are
available;

2. Consideration of options informed by researddexwce concerning the efficacy,
effectiveness and efficiency of medicines when ithsvailable;

3. Consideration of the patient’s preferences;

4. Application of clinical expertise to bring thesensiderations together and
communicate the decision with the patient.

Anticipating specific barriers to implementationtbé research evidence on a particular topic
can inform solutions. Barriers are likely to vagpeénding on the practice, GP and patient’s
circumstances. Finding out what the barriers agrie devising well intentioned solutions
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may be the best way forward (Haynes 1998). Thexeraany reasons why the evidence based
model of prescribing is not followed. Failure tkéahe patient’s beliefs and preferences into
account during a consultation might reduce thdihked of agreement on an evidence based
choice. Known difficulties in the process of efigetcommunication of the benefits and risks
of any particular treatment cannot be underestich@feldhuis 1998; McColl 1998; Freeman
2001; Sweeney 1998).

1.4 Pharmacy in the NHS and Primary Care
1.4.1 Pharmacy

The Royal Pharmaceutical Society of Great Britaas\wicorporated by a Royal Charter
granted on 18 February 1843. A Supplemental Charter was gramtetd” November 1953
in which the Council of the Society was agreedawenthe function, for the benefit of the
public, to be more appropriately equipped to:

* regulate the members;

» lead the strategic development and policies optiséession of pharmacy;

» support the science and practice of pharmacy;

» engage with the wider public debate on health edlatatters and on the role of
pharmacy in contributing to the health of the peibli

In a 2007 White Paper named ‘Trust, Assurance afetyy, there was a commitment to
separating regulation from professional leaderghadl health professions. In response, the
Royal Pharmaceutical Society separated into two erganisations during 2010: the General
Pharmaceutical Council, which regulates the pradessnd a new professional leadership
body, which focuses on supporting the needs of neesniMembers are those who have
registered as pharmacists in Great Britain, haeomgpleted and passed a 4 year degree or
masters degree in Pharmacy at an approved Uniygitséin completed a further pre-
registration placement for 1 year in practice aasised a pre-registration examination. In 1992
it was estimated that the cost of training a phaistavas at least £25,000 (The Royal
Pharmaceutical Society 1992).

1.4.2 Pharmacy roles in Primary Care

In response to the mass manufacture of pre-packethied and generic medicines over the
past 20 years, pharmacists have spent less timpawgrding and preparing medicines. In
parallel, increases in the prevalence and incidehtd Cs, together with increases in the
number of available medicines has led to an iner@aprescribing choices, volume and cost.
This created a need for additional support to pilesis. Pharmacists’ ability to influence
prescribing grew, including being able to indepemiyeprescribe. A more developed clinical
focus in undergraduate courses, and policy shite@raging teamwork enabled these
developments.

As the cost of prescribing spiralled, some pharstacroles moved from dispensing to
supporting the management of prescribing. This miovelved forming better links with
practices, focussing on repeat prescribing andmnng waste. Increased capacity to
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undertake these new roles was facilitated by a nmemable suitably trained counter
assistants and dispensers in community pharmacdispense and supply prescriptions. It
could be argued that another stimulus for pharneeigplying their skills and knowledge
within general practices was, and continues tah®elack of opportunity for clinical career
development or systematic opportunity to apply ugdeluate and postgraduate clinical
training within the community pharmacy environment.

From the pharmacy workforce census in 2008\{.rpsgb.org.uk/pdfs/census08.pttiere
were 43,845 registered pharmacists living in théedhKingdom with 82.8% in active
employment. Community Pharmacy was the largesbsetpractice with 71% of those
actively employed working in this sector (23.1%ndfom were registered as locums). There
were over 15,000 community pharmacies in the UkesBhwere private for profit
organisations with some income coming from NHS neenation through prescription
dispensing. Many were owned by contractors who awnaltiple chains of pharmacies.
Approximately 21% of pharmacists worked in Hospthhrmacy. Most of the remaining 8%
operated as NHS employees in Primary Care, proyislirategic prescribing guidance or
based in general practices, supporting prescrithiregtly through patient interaction. The
general practice based role is most commonly desdras ‘Prescribing Support Pharmacy’.
Numbers working in this sector are not availallés probably the most recently established
branch of the profession in relation to employmarRrimary Care.

1.4.3 Policy context for clinical role exparnsn

The first policy recommendation for the expansibnew clinical roles came from the

Nuffield report (Nuffield foundation 1986). Sindeein, opportunities have arisen for
pharmacists to work within general practices, atiyi as prescribing advisers alongside
medical prescribing advisers. In England, theresvi€ prescribing advisers in 1991 and as
the need evolved, numbers rose to 250 in 18998dcribing Advisers: an updai®99). No
additional information on workforce figures in piny care prescribing advice could be found
after this period. Because of their few numbergsavere necessarily strategic, working at a
distance from practices, at regional level, suppgrthe achievement of rational prescribing
targets through the provision of prescribing sumesaand prescribing advice to practices.

Around this period, pharmacists began to work witheneral practices. The opportunity arose
from a demand from some practices for clinical roation review / repeat prescribing

support. Inter-professional learning was facilitat8ome pharmacists became salaried
employees in General practices. Pharmacists werelfto generate savings in practices’
drugs bill by reviewing patients receiving polypimacy and cutting back on the number of
medicines or changing expensive medicines to bgssresive but equally efficacious
alternatives. Pharmacists also helped implemeniceli evidence, acting as expert therapeutic
advisers. The White Paper “Primary Care: the ftittganforced this move, consolidating
Government interest in the potential for pharmadistbecome more integrated into primary
health care teams and medical practices. The paped that “regular attendance by
pharmacists in surgeries would lead to greater iataleding of drug use by patients and more
effective use of drug budgets by GPs” (NationalltheService Executive 1996). Since then,
several other white papers have endorsed the Viatnpharmacists have a valuable
contribution to make in patient care although nbaee cited an evidence base to substantiate
this (Secretaries of State for Health, Scotland\Mades 1996a). Innovation and removal of
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barriers to further development were encouragedeNtder-professional cooperation to
provide services relating to prescribing and greatiging of skills was promoted.

From within the Pharmacy profession, the move tdwatinical application of pharmacists’
skills and knowledge was supported albeit slightatedly. In 1997, The Royal
Pharmaceutical Society’s ‘Pharmacy in a New Agedtegyy developed the concept further
(Royal Pharmaceutical Society of Great Britain 1)9@&iteratinghe consensus that
pharmacists, by virtue of their undergraduate inginwere expected to know more about drug
treatment than any other professional (McCreedy L99owever, to become expert in the
clinical use of drugs requires regular initiatiodanonitoring of the drugs together with the
honing of relevant knowledge and skills. Thesengiisites were available to pharmacists
working in general practices. For the majority bhpmacists working in community
pharmacies, most of their working hours were speatdispensary, checking the accuracy of
prescriptions before issue to patients, counsepatgents on management of minor ailments
without access to clinical records. The skills &ndwledge maintained through this core role
may lead to an unrivalled awareness of the nan@sgths, manufacturers and indications of
commonly available medicines. The status of th@adi conditions of patients presenting
with prescriptions and their demographic variabbesmorbidities and relevant medical
histories remain largely unknown to most commuphttgrmacists, making it difficult for most
community pharmacists to develop an expertise wgslin use.

In 1999, in an editorial, the Pharmaceutical Jolusaal ‘Supply is, of itself, no longer an
adequate role for the 2tentury pharmacist’ indicating that pharmacistseastill requiring
encouragement to establish and extend their clinodg, ten years after the idea was first
mooted (Parkin 1999).

The 2003 Health and Social Care act enabled priwengy organisations to contract with the
private sector for the provision of pharmaceutezake services (Pollok 2005) and the NHS
Pharmaceutical Care services regulations (2006yval community pharmacists to provide a
range of services e.g. anticoagulant monitoring.

More recently, the need for greater involvemenpldrmacists as part of the multidisciplinary
team has surfaced agai (eport on the future of the NHS in Scotla2@D5),some 20 years
since the concept of multidisciplinary team workimgs advocated in the WHO declaration of
Alma Ata. These policy drivers recommended ‘Shiftthe balance of care’ from medical to
team based models, a better community based presdéatus, aiming to reduce secondary
care and primary care health service utilisatiofauour of better self management in the
community, improving medicines management and wiaglpharmacy to a greater extent
(particularly in relation to LTCs).

1.4.4 Evidence base for pharmacists addingiue to LTC management

There are few examples of long term trials dematisty improved morbidity or mortality
outcomes from pharmacists collaborating with priynzare providers. One reason for this
may be the difficulties inherent in measuring aatiiing benefit from the complex
interventions delivered by pharmacists as theyaboltate with other healthcare professionals.
Another reason may be the choice of patients int tniaés of medication review. Patients
have tended to be recruited on the basis of tlutypparmacy and therefore multiple co-
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morbidities, rather than their ill health. Patiemso are more seriously ill or clinically
unstable are often excluded, which may make it nddfieult to demonstrate changes in
clinical outcomes. However there are some dise@ss auch as hypertension, diabetes and
heart failure where multidisciplinary input (inciad pharmacy support) is recommended, due
to evidence of usefulness in terms of preventiohaspitalisations or intermediate outcomes
(Carter 2009; McAlister 2004}eart failure is the only example of a LTC whergyatematic
review has confirmed the utility of pharmacists kng collaboratively (with GPs and other
healthcare providers (Koshman 2008) rather thaepgaddently e.g. based in community
pharmacies, where lack of access to relevant dliméormation may limit impact (Holland
2007a).

In reducing the risk of recurrent falls in the commity dwelling elderly, medication review by
pharmacists appears to be synergistic with othitervantions (Gillespie 2004).

These positive findings have largely been showthéncontext of trials involving medication
review delivery by few, specialist pharmacists]alobrating within specialist teams. When
pharmacists involved in trials are non-speciatisthe interventions are characterised by a
lack of formal collaboration within a team, outcayae generally neutral ( Holland 2007a,
Holland 2008, Lowrie 2011). Nevertheless, the pitexgaview does not differentiate between
pharmacists with different levels of knowledge akdls (NHS Executive and National
Prescribing Centre1996). However, there is someéeene of a positive impact on prescribing
changes by non specialist, community pharmacists. ificludes a systematic review of
community pharmacists’ interventions for patientthvestablished coronary heart disease
(Watson 1998; Blenkinsopp 2006), improvement iticaagulant control (Hall 1995),
smoking cessation (Blenkinsop 2003; Maguire 208fjergency hormonal contraception
(Anderson 2009), cholesterol lowering (over thersterm, through patient-facing
interventions) (Gardner 1995; Tsuyuki 2002), alobt pressure control (Blenkinsopp 2000).

When the focus is on improving CHD treatment appateness or reducing future risk of
cardiovascular death through a multifaceted intatiee for patients with CHD, Community
pharmacists have not yet demonstrated a signifiopeéict on long term clinical or surrogate
clinical outcomes (Community Pharmacy Medicines Bgagment Project Evaluation Team
2007; Pharmacy Practice Research Trust 2009).

1.4.5 Adoption of clinical roles by Commity pharmacists

One factor limiting the move of more pharmacistsrfrsupply / dispensing into clinical
domains has remained constant throughout the yisarsieed for a pharmacist to be present
in registered pharmacy premises to supervise 8pedsing and supply of medicines. While
this ruling is currently under review, a pharmagsstill professionally required to be present
at all times when medicines are dispensed. Thigdithe movement of community
pharmacists into practices, to deliver more clinggvices, during regular working hours.
Another limiting factor is the lack of progresstire transfer of clinical (diagnostic, test
results) information between pharmacies and prestvhich is an important factor in clinical
and prescribing decision making. A large proportidtocums (The 2005 Pharmacy
workforce census (Hassell 2006) found that locuspsasent over a third (37%) of all
community pharmacists) may create additional diffies for continuity of care and repeated
contact with patients, both of which are importeEnimonitor effectiveness and safety of
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changes to medicines in primary care. A furthetdsted, fundamental) factor is whether
patients and practices would be supportive of tmeept and practicalities involved in
community pharmacists delivering part of their ¢hicadisease management on a shared basis
between pharmacists and GPs.

Meanwhile, community pharmacists are adapting tmging population demographics by
expanding their roles to include advice on dispérasel over the counter medicines and self
care. Community pharmacists have developed proesdar triaging: information gathering
when responding to requests for advice that idemttien the presenting problem can be
managed within the pharmacy and when referral fedioal advice is needed. A major policy
shift supports this move — with the belief thattsaae less and quality of care better if health
professionals focus their efforts on preventionefBhis growing emphasis on the pharmacist’s
role as ‘first port of call’ in response to sympt&rihis forms the core of a new contractual
arrangement for pharmacists in Scotland (Scottishe@iment 2010).

In parallel with these developments, the five ygaarmacy undergraduate degree course
includes a greater focus on improving studentseustdnding and application of therapeutics.

1.4.6 What has changed in pharmacy praceédor patients with LTCs?

In spite of all the policy drivers, organisatiorhlanges, shift in population demographics and
disease burdens, the core functions for the mgjofitommunity pharmacists has remained:
to safely provide medicines and advice to the publthin registered premises. At present,
pharmacists with clinical aspirations to presciloel modify treatments for patients with
LTCs working within Community Pharmacies remain fiemumber. There are likely to be
proportionately more general practice based phastsagpplying their clinical skills e.qg.
prescribing, than community pharmacists.

A new community pharmacy contract is operationg@otland and the rest of the UK, with
opportunities created for the delivery of cliniphlarmacy skills and knowledge to improve
the management of LTCs. However, at present, therityaof remuneration remains linked to
prescription volume rather than introducing predsiod quality improvements or cost savings.

Better long term evidence of effectiveness anciefficy would help underpin developing
Pharmacy roles in community pharmacy and in genpeadtice. As General practice based
pharmacists’ roles are established and accestetare clinical information is secured, it
therefore makes sense to evaluate this model ef tagenerate empirical evidence of impact
and shape evidence based policy. Models of gepeaatice based prescribing support will
now be described.

1.5 Overview and origins of pharmacist-led GP presiing support in Primary Care
151 ‘Rational’ prescribing and support
Acknowledging variations in prescribing practiceldhat some prescribing decisions are

more appropriate than others, the term ‘rationaspribing’ was introduced (Gilley 1994). It
articulates the aim of ensuring “appropriate, seffective and economic” use of medicines
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(Parish 1973) with some observers suggesting the should take into consideration the
patient’s quality of life (Barber 1995).‘Prescrigisupport’ was therefore described as
professional support to one or more of the comptnefnthe prescribing process, aiming to
promote high quality, cost effective medicines (I3epartment of Health 1998).

As expected from a process involving many inpuésdlare large variations in the extent and
nature of prescribed medicines within and betweantjres. For example, variations in statin
prescribing are well recognised, with studies exjig up to 20% of the variation (Packam
1999; Majeed 2000; Gibson 2002; Bradshaw 1999; VZ86¥). Contributing factors include
the prevalence of CHD, patient level deprivatiod arcombination of nitrate prescribing and
age between 35 and 74 years. The assertion that&(Q96 of patients consulting with their GP
have common conditions that could be treated vittilar medicines (Audit Commission
1994) remains unproven.

Prescribing support is indicated from a fiscal pecdive. Factors contributing to a growth in
drug expenditure include increases in spend orasisprophylaxis, high cost/new products
for previously untreatable diseases, increasedataiens from the public and media together
with innovative marketing strategies from the phaceutical industry. All of these pressures
lead to a greater need (or perceived need) famnalj cost effective prescribing. While GPs
are independent contractors, NHS resources aretagey for prescribing, which highlights
the importance of the economic dimension (AvornZt¥anton 1993; Beard 1998).

Programmes of prescribing support are intendeddieease the rational use of medicines.
Rational use should lead to decreased costs andwerpents in the quality of care. The best
case scenario is when both of these issues aressgdl simultaneously, but it is difficult to
choose a prescribing topic and prescribing suppethod which does both. There are
examples of prescribing support initiatives thapiove quality of care but increase costs,
(Kreling 1989) and cost reduction programmes téadl lto poorer quality of care (Bloom
1985). One report found practice level pharmaadissqribing support to be cost effective,
compared with no prescribing support, in the contéxa controlled trial (Rodgers 1999). If
prescribing support achieves stated aims it mayigeoa means of reducing the lag time
between publication of clinical evidence and impdenation of that evidence in practice
(Burrel 1990;Getting evidence into practic998).

1.5.2 Strategic prescribing advice

In the late eighties and nineties, the respongiifiir managing and financing prescribing
budgets was devolved from some Health Boards amdtiHAuthorities to practices, in a
move to improve efficiency. Fiscal policies anddntives were introduced to bring about
rapid change e.g. the Indicative Prescribing Scheaintroduced into the UK in the early
1990s (Bligh 1992).

Professional prescribing advisers were introdutedgise awareness and communicate key
messages on prescribing preferences. Those caoyire role were medically or
pharmaceutically trained. Their roles focussednengromotion of rational, cost effective
prescribing advice to GPs. Their approach to chrangrescribing practice included meeting
with GPs to discuss areas of prescribing, highiighprescribing variation between practices
and encouragement for practices to conduct presgrédudit. Practices’ prescribing trends
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were summarised by the prescribing adviser (the®aften a 3 — 6 month lag time in the
availability of this information) and shared withetpractice in advance of the meeting.

Evaluation of the impact of this model of presandpsupport is lacking, perhaps because a key
part of the role aimed to raise awareness ratlaer ¢ffect direct change. Prescribing advisers
were based outwith practices and delivered stratggneral advice, without accessing patient
level information. Therefore, only the GPs in tliagtice were aware of reasons for

prescribing and their practice population’s dempbies and health needs. This asymmetry of
important background information possibly limitér trelevance of the advice offered by the
traditional prescribing advisers’ role.

Methods adopted by prescribing advisers includedynoé the approaches known to be of
variable effectiveness at bringing about prescglmhange. These included facilitation of
educational meetings, production of local bulletansd passive dissemination of prescribing
reports (Audit commission 1994). From availableleagon of the strategic prescribing
advisory role, there is a lack of convincing evidewf effect (Harris 1984; Braybrook 1996;
Newton —Syms 1992). However, the absence of evaleray not imply evidence of absence,
because for many prescribers, a third party drawattention to variations between their
practice and that of others may have been a sstimgilus to change.

153 Models of prescribing support

Approaches to prescribing support have evolve@sponse to the changing needs of patients,
GPs, the evidence base for management of targetelitions and financial constraints.
Service evaluations have shed some light on tharappeffectiveness of different models of
prescribing support delivered by primary care plaaists (Wilson 1997; Jesson 1997;
National Prescribing Centre and NHS Executive 18fjires 1997; National Health Service
Executive 1996)However, due to a lack of adequate descriptioles and methodological
rigour in evaluation, much of the available pubdidiwork has not clarified which models of
support are effective and efficient. Inadequateghesack of a control group, poorly defined
interventions and an emphasis on process relatedmes limit the generalisability of
findings and have led to a call for more rigoroamparative effectiveness research in this
area (Beney 2004).

1.5.4 Prescribing Support at practice \el: prescribing support pharmacists

Recognising the potential for improvements in pat@are and prescribing efficiency through
direct support to GPs, additional investment waderta deliver complementary prescribing
support at GP, patient and practice level. Thiseramed to bring about effective prescribing
change together with cost savings, in additiomimearaging GPs to prescribe in line with the
evidence. Better collaborative working between ro&dand pharmaceutical professionals was
encouraged and Prescribing Support pharmacistsinteoeluced into general practices.
Methods included working in practices, with fulicass to patients’ medical and prescribing
information at practice level, to ensure prescglaalvice was tailored to practices’ and
patients’ needs. This also helped translate ptasgridecisions based on guideline or
formulary advice into action at patient level.
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There were some calls for more practice based pmasis, because anecdotal evidence
suggested they were able to reduce prescribing €d&tlls 1997; Wells 1998; Department of
Health and NHS Institute for innovation and impnment 2007). Others have asserted that
there are many ways to reduce prescribing costewitinvolving prescribing support
pharmacists (Tant 1999).

The methods adopted by General practice based phtsiwere diverse. So too are the
terms used to describe the role. These have indlt@B pharmacist” (Kempner 1996),
“primary care pharmacist” (Marinker 1994) “clinigatharmacy service’Who should provide

a clinical pharmacy service to primary care®96) and “consultant or freelance pharmacist”
(Powell 1997). By default, the role involves a phacist working with medical practitioners
and others in the practice team. The core objedite identify, with the practice, areas of
prescribing in need of attention or support. Tharptacist gains agreement on how best to
support the area of prescribing and bring abounhgbaMethods include modification of
prescribing mediated through presentations anemiabir practice level reports, prescribing or
clinical audits. All approaches aim to influencesGRurses or patients directly. Success is
measured by cost saving, better adherence toaligicdance or both. Being closer to the
prescribing process also means that evaluatiompéct was immediate: within 1-2 months of
introducing or encouraging a prescribing changshift in prescribing could be detected
through a search of the practice’s repeat presuyibn the practice computer system. This
acted as a useful reinforcement to support subs¢quescribing change.

6. Prescribing Support models

The introduction of general practice based pharnpaegcribing support started during the GP
fundholding era, when ‘early adopter’ practicestcacted work on a sessional basis from
freelance pharmacists or from NHS contractor pharstewith a special interest in the
clinical use of drugs in Primary Care. As Pharmiadyprescribing support models have
evolved over the past 15 years, general descriptibtheir characteristics, costs and benefits
have appeared (National Prescribing Centre and ExtS8utive 1998; Kempner 1996; Powell
1997). The roles are not practised exclusively lbgrmacists although the pharmacy
profession has led the description (Jesson 1999grall, the quality of evaluation varied and
as is often the case with innovations in healtle cilivery, questions of reproducibility,
effectiveness and value for money remained unaresiy@oumerai 1990; Soumerai 1989;
Haaijer-Ruskamp 1995).

There are few scientifically rigorous studies of #ffectiveness of prescribing support models
other than medication review, in Primary Care. Thppear as a subset of the larger body of
research involving educational and other interargtithat aim to change health professionals’
behaviour (Thomson 2002; Oxman 1995; Davis 1995g @view of evidence on the impact
of pharmacists providing a prescription review amghitoring service in primary care
suggested improvement in patients’ clinical statnd suggested reduced prescribing costs,
while acknowledging the need for further reseacchanfirm these findings (Tully 2000). The
NHS Centre for Reviews and Dissemination subseudisiagreed with the authors’
suggestions of the likely effectiveness of pharmsigtprescription review and monitoring
activities, but agreed on the need for future neteen this area. Further, the NHS centre
recommended more independent and blinded outcosessment, use of comparison groups
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and appropriate statistical analysis in future aese (NHS Centre for Reviews and
Dissemination 2004).

1.6.1 Requirements for the delivery of presibing support

There is no agreed guidance on the minimum skilskanowledge of pharmacists who are
asked to deliver Prescribing Support roles. Howether training needs of pharmacists to
deliver clinical support to patients within gengpehctices and bespoke training programmes
have been described (Webb 1998; Sykes 1997). Thelsele developed clinical, analytical
and communication skills, for pharmacists with mopexperience in the clinical use and
review of drugs (Speak 1998).

However, as might be expected for any developmeolal the nature of the working
relationship and the conditions of employment \@ras did tenure and remuneration. In most
cases, the pharmacist was recognised as a memther pfactice staff, attending the practice
on a full or part time basis, regularly e.g. ong dar week (Lacey 1998). In Glasgow, the
norm was (and remains), for pharmacists to wortkhésame practice, one day per week.

An adequate description of prescribing support and key models is important, as this
enables appraisal of effectiveness. Thereforesdhmainder of this chapter draws on available
literature and some personal experience of theviatlg prescribing support models delivered
in the UK over the past 15 years:

* Pharmacist-led clinical medication review;

» Passive dissemination of prescribing information;
* Prescribing audit, analysis and feedback;

» Prescribing formularies;

» Academic detailing / educational outreach.

The model described as ‘educational outreach’ @adamic detailing’ will be considered fully
in Chapter 2 and subsequent chapters, becausktioé above, it is the model most closely
aligned to the new model developed and testedarrihl described in this thesis.

1.6.2 Pharmacist-led clinical medication review
1.6.2.1 Definition and delivery

Clinical medication review is a process where ‘espe with knowledge of medicines reviews
the patient, their medicines and their clinicalgtiases during a consultatioriM@ackie 1999).
Clinical medication review usually takes place dgra face to face consultation. It involves
evaluating the therapeutic efficacy of each présctior ‘over the counter’ drug, eliciting the
patient’s unmet (medicine related) needs and msingicosts associated with prescribing.
Other issues such as adherence, potential advéestseinteractions and the patient’s
understanding of their conditions and treatmentareidered during the consultation.
Another definition comes from the Task Force on Miegs partnership and the National
Collaborative Medicines Management Services prograrfa structured critical examination
of a patient’s medicines with the objective of f@ag an agreement with the patient about
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treatment, optimising the impact of medicines, mising the number of medicine related
problems and reducing waste” (Medicines PartnerahgpThe National Collaborative
Medicines Management Services Programme 2002). Exgrarience in Glasgow, it
commonly takes place in the general practice aept home, lasts up to an hour, depending
on the complexity of the case and the pharmaga&ilsand knowledge set. Pharmacists are
ideally placed to conduct medication reviews beeaudemands a combination of drug based
clinical and technical knowledge of prescriptionsl éhe prescribing process. It is valued by
the NHS because it is thought to save money andowepthe quality of prescribing (NHS
Executive 1999). Although not necessary, accefidltmedical records and a face to face
consultation with the patient is preferred, becahsee appears to be an evidence base in
favour of accessing these data, and / or the aniion that brings (Holland 2007b, Koshman
2008).

When a medication review aims only to detect anldice waste from repeat prescribing, there
may not be any need for a consultation with théepgtnor any need to access medical
records, and no need for a pharmacist with additiskills and knowledge of the clinical use
of medicines. When a consultation takes placetdtiew has been described as a ‘Brown Bag
review’ because patients were posted an appointmigman empty brown bag enclosed, then
asked to put all their medicines inside the baglam it along to discuss with the pharmacist
at an appointment in the practice. The main pasuch a review is a reconciliation of
prescribed versus supplied medicines. Evaluatidhisftype of review led to estimates of 500
tonnes of medicines wasted in England every yearthrapproximately £100 million (Gilles-
Burness 1999).

1.6.2.2 GP and patient views of medication rewie

GP views on medication review are generally favblgsawith the following benefits
described by GPs who have had exposure to theceeimiproved prescribing practice, raised
standards of patient care and patient satisfadgticreased GP knowledge and confidence,
decreased workload, better multi-disciplinary wagkand communication (MacRae 2003a).
It is popular with patients because it createtiotected time to ask questions about
treatment (MacRae 2003b).

1.6.2.3 Medicine reviews in context

In view of the epidemic of LTCs (WHO 2005) and peompliance with medicines (Haynes
2008), medication review is seen as an importampoment of the broader issue of medicines
management (the processes aiming to ensure meslmiaaised effectively). In the UK, as
part of the National Prescribing Centre, the Meusi Management Services Collaborative
has focussed on repeat prescribing systems ancatiedi review as key areas for
improvement (Medicines Management Services Colkba 2001). The need for clinical
medication review has entered into policy documerdsthe National Service Framework for
older people proposed that patients over the ag® should have their repeat medicines
reviewed annually and those on 4 or more medidiwee yearly (Department of Health
2001).Medication reviews are currently remunerated withia GP contract Quality and
Outcomes Framework (QOF) (The NHS Confederatior22(8owever, a relatively
superficial review is incentivised through the QQ@fFoes not require the patient to be
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engaged directly. Instead, the review can be papeomputer based, without patient
involvement.

1.6.2.4  Effectiveness of polypharmacy medicati review

There is good evidence from randomised controliedstto support the effectiveness of
pharmacist-led medication reviews for patientsikeog polypharmacy. Effectiveness has
been measured as the identification and resolatiainug related problems, improved
compliance, better adherence with prescribing guidareduced need for GP consultations,
improved patient knowledge of medicines or a reidadn polypharmacy and cost
(Zermansky 2001; Mackie 1999; Krska 2001; Gran&91Borrest 1999; Petty 2001;
Jameson 1995). When effectiveness criteria havadad other endpoints e.g. prevention of
hospitalisations, clinical events or delaying mligamedication review is not yet proven
(Holland 2007; Lowrie 2011).

1.6.2.5 Collaborative disease management ctis

When reviews are targeted at subgroups of patweititsparticular LTCs, outcomes appear
more favourable (Suksomboon 2002; Soorapan 20@8rdem 2004). However, as anticipated
with any complex intervention evaluation, differeadn the intervention characteristics and
the organisational context in which the interventi® delivered have a bearing on efficacy. A
recent systematic review underscored the importahcentext in relation to pharmacists’
activities for patients with heart failure (Koshm2®08). Pharmacist directed care
(pharmacist initiated and managed medication revigWw little or no integration with the
team based approach) was found to be less effdb@vepharmacist collaborative care
(medication review as part of a multidisciplinagain approach). Collaboration appeared to
enhance the effect of pharmacists’ reviews forguasi with heart failure (Gattis 1999; Triller
2007; Rainville 1999) and this finding is consigtesth collaborative, team based review and
intervention to prevent elderly, community dwellipgople falling ermansky 2006; Keys
2004; Kannus 2005; National Osteoporosis Socief22Marsh 2003; American Geriatrics
Society 2001; Hill-Westmorland 2002).

Descriptions of the medication review process (tloma intensity, number of contacts per
patient, training and experience of each pharmjaaist the healthcare environments in which
the studies took place (primary/secondary caré threainterface, across different healthcare
systems) are sufficient to enable generalisatiah@fesults. Over time, outcomes have
changed from numbers of drug related problems ifigshtand resolved to hospitalisations
prevented. This shift possibly reflects the meddicateview model gaining in maturity
together with a growing need to demonstrate addékvin terms of reduced hospitalisations
for people with LTCs.

Lessons from these observations include:
» The importance of capturing drug, intermediateictihe.g. cholesterol or blood

pressure readings, and health service utilisatidoames if possible;
» Careful choice of the patient population;
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» A clear description of the nature, intensity, disnatand organisational context in
which the intervention takes place;

» An evaluation of the costs of delivering the inetion and impact on medication
adherence;

» Collaborative working and capturing, describing &atliing the contributions of the
wider healthcare team;

» Focus on a topic of importance, where there aregm@sed shortfalls in the quality of
care;

* Providing an intense intervention with long enowlgination to achieve behavioural
change.

If more attention is given to these features, thences of a longer term, positive impact is
more likely. It is also important to pre-specifyyaanticipated unintended consequences in
testing a new intervention; not many of the triggorted this. These features are likely to
apply equally to the new intervention described &stied in this thesis.

1.6.3  Passive dissemination of prescribing mfmation

Unsolicited, passive dissemination of printed etiocal material is characterised by a lack of
targeting of the message or assessment of the teshalaneeds of the recipient. The approach
is thought to be relatively ineffective as a meahshanging healthcare professionals’
behaviour according to a Cochrane Review on thgsufFreemantle 2005). While there
were only 11 studies fitting the criteria for insian in the review, evaluation of their
combined impact was impractical because of the pgmorting of results and inappropriate
primary analyses.

Much of the research in this area relates to thsetnination of prescribing guidelines, or
clinical guidelines (‘systematically developed statnts to assist practitioner decisions about
appropriate healthcare for specific clinical cir@tances’) (Institute of Medicine 1990).

Passive dissemination of prescribing guidelines a@yo raise awareness which may help
pave the way for change at an individual level (Betai 1990; Denig 199@mplementing
clinical guidelines: can guidelines be used to ioyg clinical practice2994). However,
some individual studies indicate that there isigaicant change in GP’s attitudes and
knowledge following direct mailing of consensudataents (Hunskaar 1996) or guiding
prescribing decisions e.g. prescribing of antils®for acute conditions (Schaffner 1983).
Davis reviewed the literature on different formspoéscribing support and concluded that
commonly used methods of delivering education, siscbonferences, have only limited
impact on improving professional practice (Davi®3p

Of direct relevance to this thesis is the findihgttpublishing and distributing national
guidelines on cholesterol management (focussinth@mise of statins and dietary measures),
does not appear to have contributed to changingpdd@pproaches to management (Sempos
1993). However one report suggested that a sirppkesive educational intervention can
change prescribing behaviour, compared with feeklaad education (Schectman 1995). In
addition, it is thought that the publication of m&jrials heralding a significant shift in
prescribing trends may lead to changes in presgyiMuhammad 2001). Muhammad
investigated whether the publication of three laadostatin trials were associated with an
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increase in the market share of statins in Canaddaund a study specific effect, post trial
publication. However, the strength of this evidem@s weak: their study lacked a control
group and did not account for confounding.

It stands to reason that strategies most likethemnge practice are those which are actively
communicated, underpinned and shaped by behavich@alge and adult learning theory (Foy
2001).

It should be remembered that conferences, pregaméand distribution of clinical guidelines
may not aim to change professional practice. lastdeey may aim only to increase awareness
of a particular topic, which in turn may createadtér starting point for introduction of more
active dissemination strategies to facilitate clearag some point in the future. In fact, there is
some suggestion that the distribution of bulletimeugh post or email is a low cost approach
and any small effects may be worthwhile in the lamg (Soumerai 1986). One study in North
America showed passive dissemination, in addittoeducational outreach, improved

marginal cost effectiveness (Soumerai 1986). Thecime of combining different models to
achieve a more powerful effect is analogous tactiilaborative approach described in studies
of medication review, and will be used in the irgation described in this thesis.

Another prescribing support model combining pasdigsemination with more tailored
approaches is the use of postal prompts to GPsafoed patients. In a London based study,
Feder et al trialled this approach, to improve ektdrol measurement together with the
prescribing of Beta Blockers and statins, for paevho had recently been discharged from
hospital after a coronary event. Their interveniiwreased the proportion of patients
attending for cholesterol checks at their pradvigefailed to improve prescribing (Feder
1999).

1.6.4  Prescribing audit, analysis and feedback

In general, published audit work in healthcareisg$thas focussed on standards of clinical
practice or diagnostic performance rather thangoteag (Mugford 1991; Buntix 1993).
Prescribing audit is the systematic, critical aseyf the quality of prescribing. It does not
make inferences about the quality of life for tlagignt, but it can be used to estimate the
population level impact of evidence based presuagilchoices. For example, prescribing of
angiotensin converting enzyme inhibitors (knowié¢oeffective and cost effective for heart
failure due to left ventricular systolic dysfunctjamay vary significantly across different
practices. If the practices have similar demogregphind access to effective services, then
excluding any other justifiable reasons for théedénce, prescribing audit enables recognition
of what is feasible and a starting point for impgment.

The Cochrane Collaboration assessed the effeetsdif and feedback on healthcare
professionals’ prescribing and patient outcomegyTbund it to be effective, but only
moderately so. One interacting factor consistestiigwn to predict the effectiveness of
prescribing audit across studies was baseline nomplance with recommended prescribing
(absolute effects likely to be greater) (Jamtve2).This might be expected, because there
may be more scope for change if the starting psitdwer.
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Practice level summary and analysis of prescridetg has been used to compare the
prescribing of medicines between general practimaisthe impact requires to be evaluated
beyond the short term and include a comparatormfdarris 1993). Prescribing audit creates
an opportunity for discussion and feedback on &asaons for prescribing variance and
departures from ‘best’ practice. One study show#al lbe effective and more efficient than
educational outreach (Anderson 1996).

Prescribing audit is a useful means of differemtgabetween established and best practice. In
some cases, raising awareness of these differelncieg a face to face meeting may be
sufficient to trigger a change in prescribing, buidence is lacking for this effect. Perhaps the
best approach is to combine it with several othedats, again, to reinforce the
communication of a message, in much the same vedyrthltidisciplinary teams work
together to achieve a more pronounced effect thaprofessional, solo efforts. One
evaluation of prescribing audit delivered by comityupharmacists (who worked on a
sessional basis within General practices) showstsavings and reported improved levels of
communication and co-operation between GPs and comtyrpharmacists. GPs also felt that
the quality of the meetings was superior to otheal postgraduate events (Pilling 1998).

‘Prescribing indicators’ are now in common use asrhe UK. These are derived from
prescribing audit and are set thresholds of presaiof targeted medicines e.g. the least
expensive bisphosphonate from the available opsbasing the same indication. While
opinions vary as to the suitability of some indazat(Asworth 2002)f a practice achieves
their indicator threshold, a payment is triggerBlis incentive to the practice is smaller than
the savings generated as a result of the changgeithe drug under question. While there is
very little empirical evidence of the impact of Buschemes on quality improvement, they are
known to change prescribing, in the same way adeecie based prescribing for targeted
LTCs has improved as a result of financial incasétion through the new GMS contract
(Roland 2004).

Overall, there are few scientific assessmentsegffectiveness of prescribing audit, and
significant variation in the nature, intensity atelivery mechanisms, thus limiting
transferability of the model as a tool for preskripsupport. However, there may be merit in
combining this with other approaches. As an exaraptais, Eccles showed that routine
attachment of educational reminder messages bytmegsoftware or coloured stickers (in
addition to audit and feedback) was effective iarging radiology referrals (Eccles 2001).
This study highlights one of the difficulties inawuating studies of audit and feedback:
describing the intervention and context sufficignd enable appraisal.

1.6.5 Prescribing formularies

Formularies are a limited range of medicines fac#ped conditions. The medicines are
chosen on the basis of clinical evidence of redasifficacy and relative cost. The main reasons
for using formularies are to promote rational présieg and limit costs (Jolles 1981; Reilly
1989; Greenfield 1982; Department of Health 199&@rdihg 1985; McGavock 1990)
Formularies are designed to encourage the uptakeuod effective prescribing (clinically and
economically). They are also seen as a mechanisgu#dity improvement in general practice
(Roland 1998).
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A systematic review concluded that there is insigfit robust evidence to justify the use of
formularies per se, or involvement in their deveh@mt, as an effective model of modifying
prescribing behaviour (Pearson 2003). Methodoldgiemknesses limited the usefulness of
the authors’ conclusions. One report (only avadads a supplement) described the use of
“closed formularies” (a tighter list of options testing choice to a bare minimum with non
formulary prescribing disabled through computerisestrictions) combined with several other
approaches e.g. academic detailing, and reporfedtieeness (Sbarbaro 2001).

1.6.6  Academic detailing (Educational Outreagh

The original published account of “academic” détgilcan be traced to a paper by Avorn and
Soumerai in 1983 and then seven years later (Sa@umerorn 1990). The authors described
in detail a technique for influencing prescribirghlaviour and applied it across four states in
North America in a randomised controlled trial. tBigers’ (pharmacists with additional,
clinical and communication skills), met with physigs in their workplace to communicate
‘balanced, unbiased prescribing information’. Thggcians were targeted because of their
high use of apparently inappropriate medicines. agnitude of the impact of the model was
highly significant (14% reduction in prescribingtafgeted drugs compared with controls; p =
0.0001) compared with other studies of prescriloimgnge. A comparable reduction was seen
in drug costs (however a full cost effectivenesalyms was not conducted). The effect
persisted for nine months after the start of therirention. Since then, many investigators
have tried variants of this model with differengydees of success.

An ‘outreach visit’ is a term used to describe espeal visit by a trained professional to a
health provider in his or her own practice, to ioy® the practice of health care professionals.
(Braybrook 1996; Newton-Syms 1992). Several thartap@areas have been targeted for
change through outreach visits, and simple issapsrglly can be influenced through single
visits to practices (Braybrook 1996; Newton-Sym82;Ekedahl 1994}t follows that more
complex or multiple issues relating to prescribingy require more than one outreach visit or
exploration of reasons for current prescribing pcac before any attempt is made to influence
change through a single visit. However, the contamttext, nature of the outreach visit,
duration, training of the professional providing upport or the characteristics of the GP
receiving the support are not well described. Al@ane Review of the effects of outreach
visits on health professional practice or patiarttomes commented on their promising
effects, but stressed the need to ascertain thehaacteristics of outreach visits that are
important to success (Thomson 2002).

The views of physicians receiving the interventoe not well chronicled: one report could be
found in abstract form only, which related to wolidne in UK nursing homes by Boardman in
1999. GPs and nursing home staff who received thgr@amme reported that it was well
received with nearly half of those GPs mentionimgt it had directly influenced their
prescribing. Overall the programme was viewed gmmant and useful (Boardman 1999).

A new model of prescribing support could try toarnmorate the theoretical principles
described by Mullen and Cooper in their review a@dieational interventions (Mullen 1985;
Cooper 2001). However Davis suggested that therdifficulties inherent in linking research
findings to theories of behavioural change (Da@95).
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Combining the learning from evaluation of educaticsutreach with learning from other
prescribing support models, it would make sens@&tdf pharmacists delivering outreach to
diagnose practice and GP level barriers to presgrithange. These barriers (described in
more detail in Chapter 2) can originate from the @Rctice organisation e.g. approach to
call/recall, patients or prescribing guidance. Asical practitioners with access to patient
level information and experience reviewing patientsdicines in primary care, practice based
pharmacists can understand and empathise with @Pgractice nurses in the reasons why
the evidence is not always implemented. Differartibrs are likely to arise in different
practices; therefore separate strategies coulédée 1w address these barriers. Combinations
of prescribing support models appear more effec¢tia@ more simple models, and the lack of
clear evidence of which models are effective, satgghe need to generate a new model by
combining existing approaches, define it, pildhién test it.

An in depth review of the evidence for and aga@uiicational outreach/detailing is covered in
Chapter 2, together with distillation of the imptions for research and description of how the
lessons learned have been incorporated into thei@®Sention model and trial.

1.7 Therapeutic uses of statins in vascular diase

Optimal drug based management of cardiovasculaadesis important because it can reduce
the risk of clinical events and delay early deadtine management of dyslipidaemia has an
important role in the reduction of these riskstiStahave revolutionised dyslipidaemia
management and in the process, reduced the rislodfidity and mortality in patients with
coronary, cerebrovascular and peripheral vascigaade (Scandinavian Simvastatin Survival
Study Group 1994; Sacks 1996; LIPID study group8l®hepherd 1995; Downs 1998; Heart
Protection Study Collaborative Group 2002). The mrealuction in cholesterol was 25%,
which resulted in clinically significant benefito6tra-indications are limited to active liver
disease, pregnancy and breast-feeding.

Simvastatin is regarded as the treatment of chinitiee secondary prevention of CHD within
the UK population (Phillips 2000keneric simvastatin is the least expensive andchreve
cholesterol control in the vast majority of patgnt prescribed at 40mg daily dose (HPS,
Scandanavian Simvastatin Survival Study Group (&8}). In terms of spend; statins
represent the largest drug cost to the NHS (£738min 2004). It has been estimated that
using simvastatin instead of more expensive alte@ge.g. Atorvastatin could save the NHS
£1.1 billion over 5 years (Moon 2006) without aretrimental effectsin Primary Care in
Glasgow during 2005 there were more than 600,088cpiptions for statins at a total cost of
over £12 million; one fifth of which could be saviédimvastatin was used instead of the
other prescribed statins. If a new approach to @awipg statin prescribing can be introduced,
cholesterol levels at the individual level are ko decrease. In the longer term (at 3 - 5
years after daily use of a statin) clinical evearts likely to become less frequent in those
treated. If 19 patients with vascular disease (Apelll) receive a statin (e.g. simvastatin
40mg for 5 years) then it is likely that one majascular event e.g. a myocardial infarction,
will be prevented irrespective of the extent toebhcholesterol levels are reduced.

As a result, many clinical guidelines have sumneatithese findings with a view to changing
prescribing practice accordingly.
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1.7.1  The basis for clinical guidance on stas

Prevention of atherosclerotic vascular diseaseiresjagontrol of all known risk factors e.g.
smoking, hypertension, and glucose control. Nolsinigk factor, including cholesterol level,
should be viewed in isolation. While support foaltle related behavioural change (e.qg.
obesity, diet, physical activity, alcohol) shoulel &ffered at population and individual level,
attention has focussed on statins, because theyaeeffective and efficient at reducing
cholesterol and have the greatest measurable impaginical outcomes. The pathogenesis of
atherosclerosis and the mechanism of action dhstate described in Appendix 1.

It is known that many more patients than thoseeruly treated, could benefit from statins if
they were offered them. However, resources areefamd in an example of the law of
diminishing returns, benefits diminish as the eated risk of suffering an event decreases.
Trials which included patients at highest risk.(w&th the highest end point rate in the placebo
control arm) showed the greatest absolute riskataolu For practical and economic reasons,
the use of statins is therefore recommended omlgdtents who are at high risk and set to
gain most.

For patients who do not have any evidence of estadal vascular disease, the aim is to
prevent the onset of a first coronary event e.grtretack. This approach is called primary
prevention and emphasis is given to identifyingguds at high-risk of developing
atherosclerotic vascular disease, as they obta@tgr benefit from treatment with a statin. A
coronary event rate of 30% at 10 years (i.e. 3%ypar) has been advised as the threshold for
treatment. It is now recommended that risk stitfon should be carried out using the Joint
British Societies’ ‘Cardiovascular disease Riskdrrgon Charts’ (British Cardiac Society,
British Hyperlipidaemia Association, British Hypenision Society, endorsed by the British
Diabetic Association 1998) (Appendix II). This fettool recommended by the Scottish
Intercollegiate Guidelines Network (SIGN; Guidel#@). Cardiovascular disease risk takes
account of the risk of stroke in addition to comynlaeart disease risk for primary prevention.

Secondary prevention includes patients with esthbtl vascular disease (coronary artery
bypass graft (CABG), MI, Stroke, IHD, TIA, Angioty and peripheral vascular disease) and
those with diabetes aged 40 years or above. Adletlgeoups should be offered a statin
regardless of cholesterol concentrations, a recardaten based on the Heart Protection
Study (HPS) (HPS Collaborative Group 2008ppendix Il describes the respective risk
categories for each subgroup, derived from the BiREChapter 2 describes a critical
appraisal of the HPS. It was felt to have the g&amplications for immediate changes in
clinical practice, and therefore, previous guidedifUK, European and North American -
Appendix IV) were updated in the year following paation of the study.

This sudden change in recommended prescribingipeaateated the opportunity to test a
novel intervention aiming to improve the use otistain line with the new guidance, for those
at greatest risk.
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1.7.2 The need for better statin prescribing

In response to growing acknowledgement of the bisnéfeir prescribing has increased more
dramatically than most other medicines (Ramsay 2B08 2003).However, this generates
three linked questions:

1. Of those with established vascular diseasealagdigible patients receiving a statin
at the right dose? If not, what can be done to anpuptake of adequate prescribing
and dosing?

2. Can pharmacists based in practices turn thieintdn to improving uptake, through
a model of prescribing support?

3. Can this work be adequately described and testehsure a robust answer to these
guestions?

Based on the review of prescribing support modetsdbed above, there are no ‘off the
shelf’ interventions to ensure maximal uptake afistprescribing guidance. This argues for
innovation in the design and application of a namtdrvention, the testing of which forms the
focus of this thesis.

1.7.3  The need for better evidence of (Pharmaded) improvements to prescribing

Primary care needs more implementation researcuef the variability in uptake of
robust clinical evidence and the negative impactfbectiveness and efficiency of patient care
resulting from this (Foy 2001). To date, qualitatresearch involving GPs has improved our
understanding of possible reasons why clinical @vo@ may not translate into practice
(Veldhuis 1998; McColl 1998; Freeman 2001; Sweel®38). Together, these reports and
others (Hemminiki 1975; Avorn 1982; Bradley 1991rjML991; McGavock 1993; Britten
1995) suggest:

1. A wide range of factors have been shown to @rfae the prescribing decision
making process and many of these are independémé afcceptability or availability

of clinical evidence;

2. The evidence based model cannot be assumed tbbst;

3. Practical issues e.g. time constraints to lalout new evidence and systematically
apply it in practice, limit the application of soreeidence-based prescribing
guidelines.

Therefore, in devising a prescribing support mothedse points should be addressed.

1.8  Could educational outreach help improve atin prescribing?

There is a recognised need to evaluate the efeawtiss of outcomes from outreach visits in
terms of clinical outcomes whenever possible (Thmm2002). If this is not possible,
surrogate clinical outcomes could be used, pagituin cases where there is a robust link
between clinical outcomes and the surrogate enat paj. HbAlc, blood pressure, cholesterol
levels. A strong link exists between cardiovascutarebrovascular and peripheral vascular
morbidity/mortality and the use of statins (Scaadian Simvastatin Survival Study Group
1994; Sacks 1996; LIPID study group 1998; Sheptéab; Downs 1998; Heart Protection
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Study Collaborative Group 2002). Educational outheappears to be a promising way of
delivering quality improvements in prescribing, ltipresent, there is insufficient evidence to
enable routine application as a means of improphegcribing beyond 1 year, improving
statin prescribing and clinical or surrogate clahioutcomes. Reasons for this include:

* Inadequate description of the components of interoes;

* Inadequate description of training and qualificasi@f those delivering the model;
» Lack of pragmatic endpoints other than prescribing

* Unknown efficiency;

» Lack of generalisability of existing evidence;

» Weaknesses in choice of methodology and analysis.

1.9 The need for this research

Pharmacists working in general practices providecation, counselling, drug use review and
non dispensing services. The effectiveness of thesaces has been investigated for many
years, but most studies in the field have beeroof guality e.g. only 23 of 104 studies
reviewed in 1993 by Hatoum and Akhras includedratrobd group (Hatoum 1993Morrison
and Wertheimer updated the summary of the eviden2601 with a quantitative evaluation
of randomised trials of counselling, education atieer clinical services (Morrison 2001).
Together, there was no robust evidence from theotUKorth America of the benefits of
pharmacists interacting with GPs, aiming to chgm@scribing with evaluation of clinical or
surrogate clinical outcomes.

This thesis aims to describe a pragmatic randonueattolled trial of a new type of
educational outreach intervention delivered by pteaists to GPs and practice nurses. The
intervention aims to improve the appropriate priésog of statins in primary care for patients
at highest risk of a clinical event. Both the intamtion and trial design are constructed to
address shortfalls in the evidence base.
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1.10  Potential importance of this work

It remains the case, 20 years after prescribingat@nd new pharmacy roles were
introduced, that there is very little evidence ttat new roles adopted by pharmacists can
impact significantly on population health in thadpterm or costs. This lack of empirical
evidence may not pose a problem per se, but wheriodes need to be made on how best to
develop services when a new prescribing drive neele implemented, or scale back
services in times of austerity, reference to adewe base for prescribing support becomes
important.

In designing and testing an intervention to focnstatins and increase their appropriate use,
this study has the potential to inform pharmacysaiigyments in primary care, and improve
population health.

Chapter 2 describes the case for focussing omstatimore detail, and uses the lessons from
previous research to:

» develop a new prescribing support model;
» design an appropriate trial to test the model.
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Chapter 2

Literature review

This literature review includes relevant articlesnfi the published and grey literature until
February 2004, at which point the study design wasdace and delivery of the SOS
intervention had commenced. Learning from literagpost 2004 is incorporated into Chapter
6.

The synopsis of the literature review is an appta&

1. Statins and the MRC/BHF Heart Protection Study HPS)to clarify the strength of
evidence for simvastatin 40mg prescribing, andnned for quality and efficiency
improvements in statin prescribing in primary care.

2. Educational outreachfocussing on prescribing/related topics, desigoechange practice,
particularly those involving pharmacists. The hierre was searched to identify key
information and lessons from previous work that ldqurevent a repeat of any previous work
and add to the body of research in the area oinStagducational outreach, cluster randomised
controlled trials and pharmacy.

3. Design feature®f educational outreach trialsbecausenethodological shortfalls are
common in previous outreach type trials, our tm&thodology needs to be robust.
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2.1 Literature review methods

2.1.1 Systematic search of electronic databases

Databases were searched from their inception Bakituary 2004 although the actual date
varied depending on the database e.g. for Mediear,ch period was 1966 to Jan 2004. The
following were also searched: British Nursing IndBkarmline, ERIC, IPA, CINAHL, EBM
reviews from Cochrane Register of Controlled Tri&lBM Reviews, NPCRDC, SIGN, NICE,
Cochrane Database of Systematic Reviews, EMBASEoN& Research Register,
PsychINFO and the Effective Healthcare Bulletin.

Selected expert searches (filters) were construotéttrease selectivity and specificity. For
the MEDLINE search these included SIGN Medline eroits, SIGN Medline systematic
reviews and SIGN Medline randomised controlled fiieers. The SIGN EMBASE and
CINAHL economic, systematic review and randomisextiolled trial filters were applied to
the CINAHL and EMBASE database searches respeygtiVéle search strategy used in the
MEDLINE search was first run in 2003 then repeatatbmatically on the first day of each
month until October 2011 using an ‘Autoalert’ funct which updated the search on the
specified databases on the first day of each sulestanonth. Evidence gathered until
February 2004 only was incorporated into this itere review.

Search terms

In general, electronisearches were constructed using search terms dédrora the following
keywords or synonyms: prescribing, drugs, medidatation, academic detailing, facilitation,
outreach visits, primary care, pharmacists, nugeseral practitioners. If a combination of
terms generated a large number of citations, tgevted ‘statin’ was used. Mapping was used
to help find relevant subject headings in databadese ‘Map term to subject heading’ was
available. When this function was not available, kkywords were entered into the keyword
fields for that database. All literature searchives limited to human and English language.
As an example, the sequence of keywords used INMERLINE search is given in Appendix
V.

2.1.2 Ad hoc searches

The National Electronic Library of Medicinas\¢w.nelm.nhs.uk/home/default.aspart of
the National Electronic Library for Health) gened&in update twice weekly on current

research and opinion relating to medicines, puimalth, prescribing practice focus and

cardiovascular disease.

The British Medical Journal runs an electronic raggsg service relating to published
research and comment. Through this, the followiegkly citations were received and
appraised:

» general practice/Family practice/primary care: lHe8lervices Research
(http://bmj.com/cgi/collection/health_serv_rease@ssol);
* Non clinical: health economics;
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» Statistics and research methods. This highlightsttiiptions and examples of
randomised controlled trials and systematic reviews

Bandolier’s back catalogue was searched using pppte keywordswww.jr2.ox.ac.uk/cgi-
bin/htsearch.

Hand searches

These included ‘The Pharmaceutical Journal’ on eklyeand ‘Pharmacy in Practice’ on a
monthly basis.

2.1.3 Selection of relevant articles

Titles and abstracts from search strategies weeesed for suitability. Some articles
contained new information about statins or newrliggy on study methodology and were
retained on that basis. If a title or abstract waisrejected, the full text was obtained for
further evaluation. Bibliographies cited in scregaeticles were considered and relevant
articles appraised as described below.

2.1.4  Critical appraisal of relevant studies

There are known to be difficulties in the fundidgsign and execution of trials of educational
or complex interventions, which may increase tkelihood of there being methodological or
analytical weaknesses (Foy 2001; O’Brien 2002) rétoee a systematic, rigorous approach
was taken to interpret the scientific papers idieatias most relevant to the study. When
necessary, one the following checklists were used:

» for educational interventions, the checklist dedi%®m the Educational Group
on Guidelines on Evaluation (Educational Group amdélines on Evaluation
1999) and the work by Morrison (Morrison 1999);

» for randomised controlled trials, the checklistatéd from ‘Critical Appraisal
Skills Programme (CASP)’ (Guyatt 1993a and b).
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2.1.5 Examples of electronic search outputs

Table 2.1 shows the number of articles generatesi sgmple of search strategies.
Table 2.1 Summary of outputs from electronic searats

Database Number of articles

MEDLINE 62 (search #1 see below)
4 (search #2 see below)

Psychinfo 8 (see below)

CINAHL 52

EMBASE 105

Cochrane 1

Pharmline and IPA 18

NRR 7

BNI 7

EBM reviews — Cochrane Central Register of 87

Controlled trials

EBM reviews — Cochrane Database of systematic | 25

reviews

ERIC 0

Figure 1.1 gives the setup and outputs of selestacch strategieSearch terms varied
according to the database.

Figure 1.1 MEDLINE search #1

Prescriptions, Education, Medical, or facilitation.mp. or
Drug/ or Continuing/ or academig SOCIAL
prescribing.mp. detailing.mp. FACILITATION/
| | |
21580 14096 1013
and
314

Application of SIGN filters and restrict to Humar

62
(abstracts printed)
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Figure 1.2 MEDLINE search # 2
Statins Prescriptions, Education, facilitation.mp. or outreach visit$.mp
Drug/ or Medical, SOCIAL
and | Prescribing.mp. Continuing/ or orl eaciLiation/
academic
detailing.mp.
[ [ [ [ [
15757 21580 14096 1013 76
I [ [
and
Application of SIGN filters
4
Figure 1.3 PsychINFO search
Social Treatment guidelines Treatment guidelines/drug pharmacists
facilitation/drugs and | Or Prescribing / ang | therapy/prim health care/ and

drugs

marketing/ academic detailing

146092

2243

71418

219
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While many of the manuscripts identified througktsynatic electronic searches were
relevant, other highly relevant papers or reposandentified directly or indirectly through
the ad hoc searches described above. All relevtales from the systematic and ad hoc
literature review were then reviewed together. Figd from the most informative articles
dated on or before February 2004 are describedvbelo

2.2  Statins
2.2.1 Overview of evidence for effectiveness in ssxlary prevention

There is an overwhelming body of evidence in favaiuyprescribing a statin for patients at
sufficiently high risk of suffering a vascular evdtypically, patients with established
cardiovascular disease are considered to be a¢stigisk)(Scandinavian Simvastatin

Survival Study Group 1994; Sacks 1996; LIPID 199Bepherd 1995; Downs 1998; Veterans
Affairs High Density Lipoprotein Cholesterol Intemtion Trial Study Group (VAHIT) 1999;
PROSPER study group 2002; Heart Protection Studkawative Group 2002). Prior to
2002, the only remaining uncertainty surroundedtivresome subgroups of patients, who
were not adequately represented in previous tsaisuld be offered a statin. These included
patients with:

» cerebrovascular disease;

» peripheral vascular disease;

» diabetes;

» over 70 years old,;

» patients with CHD over 75years old, within the natrcholesterol range
(acknowledging the VAHIT studyvhich showed CHD event risk reduced by a non
statin (Veterans Affairs High Density Lipoproteil@esterol Intervention Trial Study
Group (VAHIT) 1999).

Statins are of proven cost effectiveness when t@eskcondary prevention (established
vascular disease), in diverse patient populatiopgp at least 84 years (Ganz 2000; Prosser
2000). From an economic standpoint, therefore,ramgall patients with vascular disease are
offered a statin at a therapeutic dose has theapalé¢o limit the public health impact of
vascular disease.

However, inconsistent implementation of researdtence on prescribing (King 2000;
Pearson 1997and adherence to statins (Rasmussen 2007; Bend2) 2fjuires a change in
response from the NHS and patients if the full fienef statins are to be realised. There may
be an additional need to support uptake of theezmd base in practices and patients from
areas of socioeconomic disadvantage (a particobdrlgm in Glasgow) who are at greater risk
of low adherence (Dani 2007; Davis 2006) and idltredue to vascular disease.

In 2002, the Heart Protection Study Collaborativeup (Heart Protection Study, HPS)
identified the benefits of simvastatin 40mg dady &ll patients with established vascular
disease, regardless of cholesterol level. Thisystitzshsformed the approach to cholesterol
management and guidelines were reconfigured mditGG&C Cholesterol guidelines
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(Chapter 3, Appendix VIII). These guidelines fornikd basis of the educational messages in
the Statin Outreach Support (SOS) interventionrdloee, a more detailed appraisal of the
HPS is given below.

2.2.2 Critical appraisal of the HPS

HPS was an independently funded, randomised (aibscaoncealed), blinded (data
collectors, patients, GPs, study nurses, outcorsesasrs) placebo controlled study with a
minimum of 5 years follow up, analysed on an intamto treat basis.

Participants and methods

The number of participants in HPS was greater #ilamther statin trials combined, with
20,536 patients. Eligible patients were aged 40 yéars with CHD, other occlusive vascular
disease or diabetes. Research nurses identifigiblelpatients by screening hospital based
records of discharges, relevant outpatient cliaind relevant wards. Therefore all participants
had to have a recent history of secondary caresailom or attendance at a specialist clinic.
By design, this excluded primary care based patitettilling the clinical eligibility criteria
without previous admission or secondary care a#teoel On calculation, 9839 (28.3%) of
participants were younger than 65 years, 4891 {aBl&tween 65 and 70 years, 5806
(47.9%) at least 70 years. Twenty four point sgwercent of patients (5080) were female.
There was no information on numbers of patientslaxyer 75 years with CHD or over 70
years without CHD; both were of interest becaugedpe of patient had not previously been
studied.

A slightly unusual feature of the trial was the lestn of a significant number of patients
who were non adherent with their statin during‘tbhe-in’ period. Over one third
(11609/32145 (36.1%) of those entering the runeingal of the trial did not progress to
randomisation. Twenty six percent of those not pFsging were described as being non
concordant or not keen to enter the trial. This @sageneralisability of the study sample more
difficult, because one year statin non adherenestismated to be about 40% for patients with
previous cardiovascular events outwith the trittiisg, with a greater proportion not taking
their statin for primary prevention (Colivicc 20@lackburn 2005; Jackevicius 2002;
Perreault 2005).

Recruitment criteria in randomised controlled #iaften exclude patients with multiple and
complex co-morbidities, making it difficult to aaipate efficacy in real world populations in
primary care. Unfortunately, in HPS, it was notgibke to identify how many patients were
diagnosed with more than two disease categorieshanefore the applicability of the results
to this section of the population remains unansdieddiocation concealment is assumed on
the basis that the list was held at a telephongoramsation centre, as with most other large
scale, multicentre studies. Assignment to studygrnd creation of the allocation sequence
were performed separately, minimising this sourfdeias.

Participating patients and their GPs were blindetlgatment allocation. They were advised of
the results from other relevant statin studies,aramburaged to prescribe a non study statin if
indicated; therefore 17% of the control group wenescribed a statin. All patients were

required to have their cholesterol checked by tbein GP during the trial. This design feature
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has implications for blinding: participants madesagvof their lower cholesterol may have
inferred that they were in the active group. Thelioation is that performance bias was not
prevented, and this might have affected other thesseking) behaviours among the active
group participants.

Intervention

Active group participants received simvastatin 4@tady for 5 years while control group
participants received placebo. Timing and duratibthe intervention were clearly described.
The control group were allowed to take any stdteirtGP decided to prescribe and analysis
accounted for those in the control group who weesgribed a statin by their GP.

The co-prescription of other vascular protectiwatments included aspirin, beta blockers,
ACE inhibitors, antihypertensives and smoking cessaroducts. The rates of prescribing of
these medicines were shown to be comparable indyotlps on entry to the trial. However,
no information was available on the relative projoois initiated, stopped, or with dose
changes throughout the course of the study, alllo¢h could influence outcomes if not
uniformly distributed across active and controlugs. Patients were allocated simvastatin or
placebo and, unusually, not asked to return fotegterol or other blood tests. It could be
inferred therefore, that patients need not re-dtthair practice after starting simvastatin, thus
decreasing the need for follow up. However, thetogeneity of primary care based patients
outwith the trial setting may result in a more wegictable response, necessitating closer
follow up.

Outcomes

The choice of primary (all cause vascular and restular mortality) and secondary (major
coronary events including nonfatal Ml or death fr@iiD, revascularisation, cancer, stroke)
endpoints differed from other statin trials by thelusion of revascularisations. However,
baseline history of hospitalisations for revasdaktions was not described across intervention
and control groups, making it difficult to interptae true impact of statins on this component
of the composite endpoint. The concern here isstains may have reduced vascularisations
more than any other component, with secondary outsoshowing a positive effect for this
reason. However, the improvement in the compositegry outcome in the simvastatin group
was attributable in roughly equal proportions te tomponents of death due to coronary and
vascular events. The primary outcome was alsofgignily improved across subgroups
including patients with cholesterol less than 5mn®his is an important finding because it
legitimises offering simvastatin 40mg to all pateewith comparable inclusion criteria,
irrespective of starting cholesterol level.

The timing of the appearance of differences in uEsevents between groups was consistent
with other statin trials. Total and LDL cholestedacreased in the treatment group during the
first year but there was no significant differemee¢he control group, while there was no
divergence in the rates of first major vasculamg\mtween groups before one year. For
patients taking a statin, two messages arising tieese observations are the importance of
persisting with the prescription over the long teamd a decrease in cholesterol over the first
year is an indication of the statin beginning tduee the risk of suffering an event thereafter.
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The trial profile and accompanying figures showb386, patients were accounted for at the end
of the study, with a clear description of the reesahy 67 were lost to follow up. All
participants were analysed in the groups to wHiely tvere randomised.

Table 2.2 All cause mortality in HPS

Outcome event: All cause mortality Total
Yes No
Simvastatin Group | 1328 (12.9%) 8941(87.1%) 10269
Placebo Group 1507 (14.7%) 8760 (85.3%) 10267

The absolute risk reduction in total mortality wla8% (from 14.7 to 12.9%). There was an
18% relative reduction in coronary mortality, ahgelrate reduction of 1.2% from 6.9 to
5.7%. The rates of MI, stroke and of revasculawsateduced by approximately 25%.

Communicating evidence from primary research ingerstandable, concise way formed an
important part of the new intervention plannedha trial. Evidence of benefit (or harm) can
be more easily understood if converted into thenidar Needed to Treat’ (NNT). In this case,
the NNT to prevent one death was 55, meaning ama&std 55 participants needed to be
treated with 40mg simvastatin for 5 years before patient can benefit. The corollary is that
54 of the 55 patients treated with simvastatin 4@ty for 5 years do not benefit in this way.
From the placebo death rate in the trial, we knoat about 15% of patients died over 5
years). NNTs together with 95% Confidence intereals be calculated from the data
presented in the manuscript.

All cause mortality

The proportion of deaths observed in the activecamdrol groups were:
Simvastatin  1328/10269 = 0.129 and Placebo 150%/162.147

The Standard Error (SE) = 0.48%; the Absolute Riskuction (ARR) is: 14.7% - 12.9% =
1.8%. The NNT is given by 1/ARR = 55. Other wayslescribing the result are: Relative
Risk = 0.88; Odds Ratio = 0.86 and Relative Risdi#ion = 0.12 (12%).

The 95% CI for the ARR is given as 1.8% +/- 1.9618) = 0.86% to 2.74%.

The 95% CI for the NNT is reciprocal of this: 10072 to 100/0.86 therefore we can be 95%
confident that the true population value of the Nfidlls within the range 36 — 116, which is
wide, reflecting the low absolute number of degiirevented by simvastatin in this
population. The intervention was more effectivpr@venting major vascular events. In this
case, the NNT and associated Cl can be calculatéallaws:

For any major vascular event (coronary, strokes, reascularisations)
Experimental Event Ratio = 19.8%; Control Eventi®at25.2%; RR = 0.79; OR =0.73;

RRR =0.21; ARR =5.4%; NNT =19, CI = 15 — 23. T¥MT for revascularisation can be
estimated as 39 (29 - 58), and the NNT for a megoonary event as 33 (26 - 46).



36

Therefore simvastatin 40mg for 5 years decreasesase mortality (NNT = 55), vascular
mortality (NNT = 66), and vascular events (NNT 3 88en in patients with CHD but low
cholesterol, or in patients with CVD, PVD or diad®(if aged over 45 years).

The NNT decreased as the baseline cardiovascekamgreased e.g. 17 patients with a
previous MI need to be treated for 5 years with ¢@&mvastatin to prevent one patient
suffering a vascular event. Key outcomes from HRSsammarised in Table 2.3, in NNT
format.

Table 2.3 Number needed to treat estimates from HPS

Outcome NNT (95% CI)
All cause mortality 55 (36-116)
Any major vascular event 39 (29-58)
Vascular event with diabetes but no CHD 21 (14-42)
Revascularisation 39 (29-58)
Major coronary event 33 (26-46)

Applicability of the results to a primary care population

As an examplefor a 75 year old female patient with type 2 diaseho CHD, cholesterol
controlled, taking an ACE inhibitor and aspirinetNNT for preventing a vascular event with
5 years of simvastatin 40mg daily is 21 (95% CI=14R). Therefore we would need to treat
21 patients with comparable characteristics foeéary, to prevent one patient suffering a
vascular event.

Patients enrolled into the trial were those whongkbthey could take at least 80% of their
tablets. This suggests that a comparable primaeyazhort would benefit to the same extent
if patients were non compliant two days from every. This is a useful message to
communicate to GPs and patients because good attitarence is known to be illness driven
rather than prevention driven, and some patiergd t@ be reminded they are high risk, even
if they are not acutely unwell.

The findings strengthened and extended the resifirevious statin trials. Simvastatin 40mg
was safe (no need to check cholesterol, LFTs; rumttymes only if unexplained muscle
symptoms) and the NNTs applied regardless of ghotesterol, age, previous medical history
and concurrent use of other treatments.

Applicability to a pharmacist-led outreach intervertion

In primary care, systematic implementation of tuglence requires several complex steps. If
agreement is reached on the need and generaligaithe findings to a primary care
population then the biggest barrier may be thetifieation of eligible patients, invitation to
attend the practice, re-invitation of those notrading initially, explanation of the reasons for
starting a new prescription and provision of a priggion. Thereafter, a system is needed to
ensure patients presenting with qualifying diagsase managed in the same way. Each step
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requires staff commitment and weighing up the ofywoty cost. Further, implementing
evidence is likely to be more time consuming irearef deprivation where high risk
prevention strategies are notoriously more difticalimplemen{ASPIRE Steering Group
1996).

Additional capacity may be required to systemalycahplement new evidence derived from
HPS, because of the current demands on the managefh@esenting problems at the
expense of preventative care (Hutchison 199®refore, it is likely that an educational
outreach intervention would help if the pharmagstsviding it were also able to identify and
create a list of patients eligible for a statinrtlevite them to appointments in the practice.
Providing follow-up for non responders and othearthto reach’ groups e.g. the housebound,
is likely to be welcomed by practices.

2.2.3 The case for improving Statin prescribing
Improving the quality of statin prescribing

From the evidence described above, there is a talhge for prescribing statins for patients
with established vascular disease. Prior to HRSettidence was less convincing for such a
wide spectrum of patients. Publication of HPS tedeiappraisal of statin guidelines and
together, this is likely to account for the recerwtrease in statin prescribing, which has
surpassed increases in any other risk reducingaimedi (Bull 2003; Ramsay 2006).

This finding has important implications for the @gsof a trial testing an intervention to help
increase statin prescribing: usual care (due tsipaslissemination of guidance) is likely to
improve over time and this should be factored theopower calculation. That prescribing
increases over time, coinciding with the publicatad new evidence, is not a new finding.
Calvo and Rubinstein evaluated prescribing pre-owd- publication of successful drug
trials. They monitored the incidence of new prggans written by physicians in primary
care in a 6 month period before and after pubbcatif trials of the following drugs:
alendronate, metformin, alphal-blockers and fima#e Among their findings was a clear,
statistically significant temporal association beén prescribing and the publication of the
new evidence (Calvo 2002).

However, the literature review gave a convincingoamt of there being shortfalls in the
prescribing and use of lipid lowering agents (ASPKReering group 1996; Campbell 1998;
Siegel 2000; Ramsay 2006; Sempos 1993; Clinicalitpumprovement Network
Investigators 1995; Northridge 1994; McBride 1988gta 1999; McCormick 1999; Aronson
2006; De Wilde 2003; Primatesta 2000; Whincup 22 Wilde 2003; Minhas 2004; Smith
2001; Missouris 2001; Sloan 2001; Frolkis 1998; téger 1998; Reid 2002; Majeed 2000;
Fernie 2006; Pearson 2000). Many of these pappostesl suboptimal statin prescribing after
the publication date of the HPS. The studies vaneatksign, methodology, sample
characteristics, country of origin and severityafdiovascular disease. There were biases and
confounding inherent in most of these due to tleerabe of a comparator group but the
consistent finding was there being considerablpedor improvement in the identification of
patients eligible for treatment, statin prescribimgomparison with the evidence base,
achievement of target statin doses and achieveafeatget cholesterol levels.

In EUROASPIRE II, the investigators’ found halftbbse eligible were receiving statins and
of those receiving them, half were reaching thgatof 5Smmol/l (EUROASPIRE 11 2001). A
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subsequent comparison of EUROASPIRE studies | bled ko the assertion that there was a
collective failure across Europe, of practice thiage the substantial potential among patients
with CHD to reduce the risk of recurrent disease @eath. Approximately 60% of those
patients interviewed across the nine participatiogntries were prescribed statins between
1999 and 2000 (EUROASPIRE | and Il group. 200Inc8ithen, the introduction of the New
General Medical Services (GMS) contract has prakiatiat least 60% of patients with CVD
and diabetes can achieve total cholesterol levatsab5mmol/l (QOF Achievement Data
2005). However, it is not known if there can be &nyher improvement in uptake beyond the
60% audit target set by the GMS contract, or howmymaore patients would start and
continue to take newly prescribed statins if thaltiecare professionals adopted the best
available implementation techniques, informed bglementation research. It is likely that
there will remain a significant number of patiemtso will not take their statin out of choice,
even if it were prescribed.

Improving the cost effectiveness of statin prescribg

As there are several statins available, it makases® prescribe the least expensive from the
options, providing the evidence base for efficacgt adverse effects is similar. Generic
simvastatin remains the least expensive statoaritachieve cholesterol targets in a majority
of patients, if prescribed at a 40mg daily dosa(fSinavian Simvastatin Survival Study
Group 1994; HPS 2002) and if used instead of mepemsive alternatives, could save over £1
billion in 5 years (Aronson 2006).

The Heart Protection Study Collaborative develop@dodel from the HPS and used it to
estimate lifetime risks of vascular events, costseatment and hospital admissions in the UK
(Heart Protection Study Collaborative 2006). Udimg intervention of simvastatin 40mg daily
versus placebo for an average of five years, thesiingators found that generic simvastatin
40mg for life was cost saving in most age and Viasalisease groups studied. Their estimates
included patients as young as 35 years and as@8 gears.

2.2.4 Pharmacist medication review / education fgpatients with hyperlipidaemia

Several studies (although most were small scatet &bllow up, without a control group)
described successful pharmacist-led medicatiorevevprovided directly to patients with
hyperlipidaemia, aiming to lower blood cholestdedels (Simpson 2004; Peterson 2004; Ellis
2000, Tsuyuki 2004; Bozovich 2000; Cording 200Zaywick 2003).

Alternatively, and possibly more efficiently, phaaists could target GPs rather than patients
in an attempt to provide a greater impact on aelangimber of patients, and to maintain
change for longer than can be achieved with thivithalal patient consultation route of face to
face medication review. Educational outreach offgrsintested way of achieving this aim, if
coupled with organisational support at generaltpradevel. Evidence of the existence,
feasibility and effectiveness of such a multifaded@proach is lacking.
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2.3 Educational Outreach: features of the intervenbn

2.3.1 Overview

Educational Outreach can change health professigo@scribing behaviour (New 2004;
Boardman 1999; De Wilde 2003; Davis 2003). It imedl a face to face meeting between a
person knowledgeable in therapeutics and a headtlprafessional, in the healthcare
professional’s own setting. It commonly incorposatiee provision of feedback on prescribing
issues and the following key features and techigue thought to maximise the chances of
educational messages being understood and théngdreing implemented:

* Focussing on a targeted, small group of clinicians;
» Defining clear educational and behavioural objegjv
» Establishing credibility;

» Stimulating active participation;

* Using concise graphic educational material,

» Highlighting and repeating essential messages;

* Providing positive reinforcement in follow up visit

(Avorn 1983; van Eijk 2001; Soumerai 1990; Thom2602).

The term ‘Detailing’ was originally coined to detber a form of educational outreach
pioneered by the Pharmaceutical Industry throughesentatives promoting their products.
Marketing and selling strategies are incorporataithred to the doctor’'s personality, practice
style and preferences. Acknowledging the usefulpésisis approach in a commercial, for-
profit sense, the methods have been applied tdfibéme ‘not for profit’ sectors e.g. the
National Health Service. This led to the terms ‘Ruinterest’ or ‘academic’ detailing, and the
process of non commercial, short, face to facesgemvice interactive education by a trusted
outsider trying to promote evidence based choioasng physicians. The median
improvement in prescribing from this approach snested to be approximately 6% with a
range from -4% to 17%, up to 1 year (Grimshaw 2@0ough Avorn achieved a difference
of 18% (Avorn 1983: see Table 2.4). Core featuf@hie complex model are not well
understood. There is no consensus or guidancewmagow or wide the topic should be, or
the relative efficacy of components e.g. writtempared with face to face feedback.
Frequency of contacts between pharmacist and seseary between studies. Some suggest
that eight, one hour sessions per practice arecruft to effect prescribing change at practice
level (Squires 1997), while others recommend mgstavery 4 — 8 weeks, of one hour
duration (Pilling 1998), but there is no consengastly because of the differences in context,
content and delivery, topics, training of staff ahxed.

Limitations of current models

Compared with conventional group based educatimegitings, detailing is thought to be
more effective (Bernal-Delgado 2002; Thomson 20B&8ucational meetings generally focus
on a wider subject, take place outwith the prov&lpractice and involve groups of
professionals together. To date, the publishedrte@b educational outreach describe
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interventions focussing on educational exchangtowt any practical, ‘hands on’ assistance
to introduce changes to practice, or without mindught about how changed practice can be
sustained (O’Brien 2002). The messages conveyadgleducational meetings are not
usually individualised to each GP’s needs, unlitedpproach taken by pharmaceutical
industry representatives, who make every attemiaikor their messages to meet GPs’ real or
perceived needs. Marketing and behavioural or patgg profiling are used to achieve this
end.

The level of interactivity in studies of detailifgydifficult to ascertain from available
evidence. Delivery of outreach appears to involnerjisation of the message (usually
abbreviated clinical guidance) over the proceswhigh the message is communicated. This
runs the risk of failing to acknowledge the GPixgmstances, baseline prescribing habits,
beliefs, opinions and not least, patient prefersnke2000, the Medical Research Council
acknowledged the importance of basing implementaiioa scientific understanding of the
behaviours that may need to change, the relevaigide making processes and the barriers
and facilitators of change (Medical Research Cdwtf)0). In view of this guidance, and the
increasing reliance on prescribing as a meansckfitg or preventing ill health, it is timely to
introduce a new form of detailing, which suppongpliementation by tailoring the messages to
each GP, and providing practical help in additimeducational outreach.

2.3.2 Theoretical principles

Theory building and testing are important consitiens for developing new approaches to
prescribing improvement. In 1990, Raisch producededul model of methods to influence
prescribing (Raisch 1990a, 1990b). He drew on bmdies of literature to develop his
theoretical model and suggested that the gredtasice of success comes from constructing
an intervention which incorporates:

» Theoretical prescribing models;

* Theories of persuasion;

» Research articles of programmes to improve prasg;ib
Theories of human inference.

The prescribing habits of individuals were acknalgled to be relatively stable over time.
Changes usually occur slowly and as a result abuarinfluences including scientific papers,
specialist recommendations, postgraduate educabopaactice meetings, feedback from
patients and the pharmaceutical industry. Lacknaiwledge is only one reason for suboptimal
prescribing and may not be the factor limiting apam many cases. Raisch also suggested
that of the numerous factors influencing prescgldecisions, it is likely that some are
rational and others irrational. Accepting this ®thue, and assuming the general aim is to
change prescribing decisions in line with standaetout in clinical / prescribing guidelines,
it follows that rational influences are more easilgntified and resolved than irrational
influences. Depending on the relative weight oibrad! and irrational influences, this is a
limitation to any prescribing support model andwddde borne in mind. Ignorance,
incompetence, poor management, and sometimesteddk disregard of established
knowledge may get in the way of best practice wheomes to implementation of guidelines
in general (Clinical Resource and Audit Group 1993)is approach may also be seen as
displaying healthy scepticism because guidelinesiat always based on impartial, best
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evidence (Delamothe 1999; Grol 199R)ot all patients fit a guideline algorithm for eawh
their conditions. Doctors may be exercising a coraeve approach to minimising the risk of
exposing patients to treatments that (in some f&se® not yet gained sufficient exposure in
a real world population. Practitioners may regariiglines as documents that focus on
scientific knowledge rather than the needs of thed users (Fairhurst 1998). There are many
examples in general practice of so called “clineabence” being of questionable quality,
relevance, objectivity or simply out of date by thee it arrives in practices. As one GP put it:
“the fickleness of evidence is inconvenient but lddue easier to live with if it was more
widely acknowledged in discussions of implement&ti@emple 2002).

From the available evidence, a novel interventiooutd include features which enable
identification or anticipation of individual GPsasons for not implementing the evidence.

If a guideline has features that are conducivatosiasing uptake, this is likely to improve
implementation potential. Several features are kmtiambe useful, including congruence with
existing prescribing norms, precise descriptionaations required and the need for the
message to be compatible with GPs’ values (Gro¥V 1@90l 1998; Burgers 2003).
Involvement of GPs in the process of guideline ttgument may be consistently effective as a
means of improving prescribing (Pearson 2003).

Information transfer

Theories of information transfer are relevant tesgribing change interventions because few
facts are learned unless they are presented in thhaysnhance retention. It is therefore
important to link new prescribing information to attthe prescriber already knows. This
creates the need to find out what the prescribewknn advance — a marketing technique
used extensively by the pharmaceutical industrgrétcribing information is presented in
context e.g. at the time of an eligible patienppa@intment, timely retrieval is more likely.
Active discussion e.g. using therapeutic dilemmadinical scenarios from practice may also
help ensure detailing messages are absorbed,getaid used in practice.

There is a recognised gulf between what is knovautbhanging prescribing behaviour and
what is practised by those aiming to change itsHais led to a range of theories describing
how to improve dissemination and implementatioreséncan be applied at the individual or
health care system level (Smith 2000@pchaska 19848ero 1998).

Some theories are intuitive e.g. Fraser arguedathatidence is translated into practice by the
pushing out of ideas by the spreaders of best regjechange was more likely to take place if
the focus is on the prescriber (who they describtha ‘adopter’) (Fraser 200¥)stands to
reason that adult learning and persuasive commitimnctheories could be put to good use in
the move to improve prescribing. If the theories @pplied by the person instigating the
change in prescribing (in this case, the pharmgac¢isty suggest the importance of using
repetition and reinforcement, recommending altévagirescribing strategies, supporting
recommendations by credible third parties e.g. exghmicians. Offering evidence based,
unbiased advice and stimulating interactive disomsare ways of establishing and sustaining
engagement compared to other strategies e.g. patissemination of sponsored promotional
material. Other features likely to increase thditgtip improve information transfer and the
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uptake of better prescribing include features mgggtio the pharmacist delivering the
information e.g. credibility, expertise in the ned@t topic area (Lipton 1995).

In reviewing the literature and combining this l@ag with observations from working in
general practices in the past 15 years, it appgkatgprescribing problems cannot all be solved
through ready access to evidence based medicieenf@an demonstrated this point by
showing that evidence based medicine can be viasedlanguage to describe formalised
explicit knowledge (Freeman 2001). In contrastit tasowledge includes intuition and
problem solving ability that is gained through eni@ece and interaction with people. It is
important in decision making and is not often meaxglicit or externalised. In constructing a
new educational outreach-type model, it is impdrtarcreate an environment for the
opportunities to arise when pharmacist-detailerd ut GPs’ tacit knowledge about the
detailing topic. One way to do this could be taage a face to face meeting to explore tacit
knowledge. Another way to find this out is to calif gather information from past
prescribing decisions.

Patient perspectives

A frequently overlooked consideration in prescripainange models is the importance of
patients’ beliefs and choices. Patient relatedid@are.g. their beliefs and preferences ought to
be acknowledged and addressed (Lipton 1995). lieweng educational interventions
targeted directly at patients, Mullen identifiedegl principles which, if addressed, rendered
the approach more effective (Mullen 1985). Whilellgin's principles do not apply directly to
the model of pharmacists detailing with GPs, theyangruent with many of the techniques
used as part of the academic detailing approacksd include provision of advice that is
relevant to the receiver’s circumstances, involvenoé the receiver in the design of the
intervention, reinforcing desirable changed behargpanticipating and addressing practical
barriers to changing behaviour and the importarickelivering educational messages through
multiple media e.g. written and verbal. A scoriggtem based on these principles has since
been used to evaluate the quality of inter-protesadieducational interventions, confirming
the potential suitability of Mullen’s work in thontext (Cooper 2001).

2.3.3 Underpinning intervention design with theoretical gpproaches

It is recommended that the design of intervent@insng to change health care professionals’
practice is underpinned by theoretical principlebehavioural change including adult
learning theory (Foy 2001; Medical Research Couz@i0, 2011). An understanding of
theories of behavioural change and acknowledgenfdattors known to influence
prescribing practice is therefore a useful starfinot to designing a novel intervention to
change prescribing (Foy 2001). As with complexnvegations in general, this is better
understood in the context of other relevant inteivg variables. Literature in this area is
diverse and it is often difficult to extract praeti lessons that could be transferred into a new
prescribing change model. However a useful, praigndatscription of a range of factors
recognised (by doctors) as important in changingaal practice is given by Allery (1997).
Fifty GPs and 50 consultants were interviewed aidgua critical incident technique, they
ascertained categories of reasons influencing theical practice. While the scientific
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validity of their findings was not helped by thesahce of a comparator group, (they did not
ask a comparable group of GPs who did not makeganit was clear that help with
organisational factors combined with education, emrtact with an independent professional
e.g. a pharmacist, was regarded as a positiveeimfiel They recommended that a wide range
of factors need to be considered in the provisiwhevaluation of educational activities,
because of the wide range of factors involved @ngjing practice.

Schwartz explored 114 doctors’ motivations for app#ly inappropriate prescribing decisions
within a larger randomised controlled trial (Schizak989). Of the 110 responses elicited, the
most common reason for prescribing medicines kntmabe of limited usefulness was patient
demand. Most prescribing decisions seek to balpaoeeived efficacy with perceived risk of
adverse effects. The authors recommended thaegraéention should be paid to attitudes
and motivations concerning suboptimal prescribfridatailing’ programmes are to be
successful. This observation has implicationslierdesign of a study testing a novel outreach
model: targeting prescribers known to prescribeaoiimally (in comparison with clinical
guidelines) is more likely to generate positiveulesscompared with an untargeted approach.
However, in the National Health Service, the lesfedquity is important, and in primary care
general practices, all patients who are eligibteafgtatin or eligible for an optimal dose (i.e.
those not prescribed a statin or those prescribedlmut at a dose less than guideline
recommendations) ought to be offered one. Thesermatexist in every practice therefore
targeting of all practices may be necessary.

In 1996, Armstrong interviewed a purposeful sangfl&8 GPs from London and
hypothesised that there were three models of pbesgrchange (Armstrong 1996). Notes
taken during semi-structured interviews were argdysnd identified a challenge model, a
continuity model and an accumulation model. An int@at practical conclusion from this
work was the unanimous view of the participatings@#at the initial change in prescribing
was precarious and needed reinforcement. Thisrfghdoincides with much of the literature
describing effective educational outreach prograsymiéere repeated visits serve the purpose
of reinforcing desired change (Oxman 1996¥imilar observation was noted from effective
programmes of changing patients’ health behavimalading adherence to medicines (Dolan
Mullen 1985). Reinforcement and support for théiahisteps towards prescribing change
therefore appear worth integrating into a novelcational outreach model. Cognisance
should also be given to doctors’ overriding conaghen considering whether to prescribe:
preservation of the doctor-patient relationshipnibnical factors have an important
influence on prescribing e.g. attitudes, percept@md experiences of the GP (Bradley 1992).
All of these factors should be acknowledged befiotr@ducing an educational programme.

Prescribing support interventions should be design& way that enables the providers to
recognise the barriers known to limit the translatf evidence into practice. Different
adopters are likely to present different (oftenspeal and wholly legitimate) reasons for not
following the evidence based model of prescribigldhuis 1998; McColl 1998; Freeman
2001; Sweeney 1998). Organisational barriers aee@arent theme. The EBOR study
investigators were unsuccessful in their attemphinge clinical practice following outreach
visits, citing organisational difficulties as onktlee main barriers to implementation
(Freemantle 1999). Different barriers are likelyatese in different practices, and between
individuals in the same practice, so a commonsappsach would suggest separate
strategies are needed to overcome these. In GlasgoWwave found that different approaches
are needed to engage different patient subgroupexXample, inviting Urdu or Punjabi
speaking South Asians in their native languageutifinca phone call is more successful than
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using English. We have found that a pro-active, &imp approach, tailoring appointments to
the individual's availability is more likely to ledo attendance in patient groups usually
perceived as ‘hard to reach’ in areas of socioecundeprivation (Lowrie 2010b internal
report). Communicating using methods used routibglthe individual e.g. appropriate
language or texting on a mobile phone, is mordylike bring about success than a printed
letter, particularly if levels of literacy are lof@’Donnell 2009 internal report; Fisk 2006). In
their critical review of studies of educational grammes designed to improve prescribing in
North America, Figueiras concluded that the momsq@aalised the intervention to the
prescribers’ needs, the more effective the straieglgely to be (Figueiras 2001). The authors
substantiated this by conducting their own pragenatintrolled trial evaluating the
effectiveness of two multifaceted educational sges aimed at improving prescribing
standards in primary care. Comparing one to oneataun with group sessions, focussing on
reduced prescribing of non-steroidal anti-inflamongtdrugs, they showed that single
outreach visits of one to one sessions were mdéeetafe than group sessions.

In 2004, Schumock asked a sample of 150 doctoesnmdcists and formulary committee
members to express their opinions as to the impoetaf factors influencing prescribing
decisions. They found significant differences betwprofessional groups. Doctors rated the
recommendations of pharmacists, formulary committeenbers, prescribing guidelines and
cost comparisons of lower influence than the pharststhemselves (Schumock 2004).
generalisable, this result highlights the imporeantasking prescribers to identify their
biggest prescribing influences, and seeking thevvief whoever the prescriber identifies as
being educationally influential.

GPs’ perspectives of the utility of detailing infioation are sparse, but McColl produced a
useful précis. He asked a sample of 302 GPs froms@ke UK, what they rated most highly
as helping clinical decision making. Using a setructured questionnaire, they reported that
GPs wanted evidence presented in short, underditnpackets, with recognisable quality
standards, using understandable descriptions &§shf useful outcomes (McColl 1998).
None of their requirements are too challengingnemdahe current resource restricted NHS
environment.

2.3.4 Tailoring interventions to overcome implemergtion barriers

From Grol's summary of factors limiting or restimg behavioural change, it is possible to
identify barriers which may need to be overcometgeimplementing clinical guidelines:

» Orientation: becoming informed about the existerfoeew guidelines; feeling
interest and commitment;

» Insight: understanding the guidelines, awareneggmp$ in own performance and
the need to change;

» Acceptance: positive attitude to the new guidelimesompanied by intention to
change;

» Change: implementation in practice, experimentatiecognition of positive
outcomes and maintenance of change (Grol 1992).

Differences between guideline recommendations aescpbing in practice are inevitable
when guidelines are drawn from discrete studiggpulations and settings that may be far
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removed from usual care. Many other factors couteile.g. the organisational context of the
practice or the nature of the clinical or preseriptopic compared with the priority assigned to
it in the practices under scrutiny. It is therefargeasonable to aspire to 100% guideline
adherence in any given topic and it seems likedy thiloring interventions to address these
issues in a GP by GP and Practice by Practice hasisave most chance of overcoming
implementation barriers. Bero concurred with thesw suggesting that the methods of
implementing evidence based prescribing shoulduodeg by evidence on their effectiveness,
the nature of the change being suggested and egssessment of the obstacles to change
(Bero 1998).

Fretheim constructed a tailored intervention incogting an educational outreach visit with
audit and feedback and computerised practice br@seithiders (Fretheim 2003). Pop up
reminders appeared on physicians’ computer systeesponse to a consultation with a
patient who had high blood pressure or high chetektThis enabled rapid calculation of
cardiovascular risk and printed educational maltésiathe patient; both factors had been
previously identified as rate limiting.

Psychological methods have been used to guide iGiRe implementation of guidelines for
depression in primary care (Baker 2001). Baker esadent analysis of interviews with GPs
about their performance. This enabled assessmeéhne dikely obstacles to guideline-led
depression management and pinpointed a psycholdgesary that best explained the relevant
obstacle. Implementation methods were constructeesponse to these theories and
obstacles, and GPs were encouraged to adopt thenmeended implementation methods.
Important learning from this trial included the iortance of the individualised discussion
with each GP as a means of identifying reasonstivaguideline evidence was not
implemented, followed by tailoring of interventiottssupport the GP to adopt evidence based
practice. The researchers did not seek to ideatdgnisational or other obstacles at the
practice level because it was not possible to ahamgm.

In some cases, organisational inertia may be ttediraiting step and needs to be considered
then tackled. For example, a new trial investigastatin prescribing for a cohort previously
untreated would first require identification of Heoeligible to receive it within each practice.
Following this, an invitation to attend an appoietiy and offer of a statin would be required.
Each step takes time and a systematic approachuatteand persistent call and recall
underpinned by accurate and complete practice kdisedse registers to maximise uptake and
minimise dropout, particularly in areas where Helteracy is poor and engagement with
preventative or screening appointments is low.

Fretheim attempted to implement an educationafvetgion aiming to improve prescribing of
antihypertensive and cholesterol lowering medicihesheir analysis, they used structured
reflection and focus groups to identify barriersipiake of their educational messages
(Fretheim 2004). Their findings were comparabléhtd of other teams: gaining commitment
to change is predictive of actual change, which useful approach, easily replicated
(Wakefield 2003), and worthwhile incorporating irgamovel detailing approach.

In the international Drug Education Project, a reglucational programme facilitated by GPs
or pharmacists for peer groups of doctors to imerihe treatment of asthma patients in the
Netherlands, Norway, Slovakia and Sweden, was dpedland tested (Veninga 1999). The
multicentre trial design was parallel, randomised eontrolled to test the effect of an
educational programme on competence and prescribivgintervention comprised
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individualised feedback on the underlying reasangpfescribing choices. Feedback was
presented and discussed in small peer groups.fisagrtiimprovements were noted in all
competence and prescribing outcomes in all comaxeept for Sweden, where
improvements were made on all outcomes but thetdtided to reach statistical significance.
Control group practices received prescribing gugs only. The authors comment that the
tailored approach was the key to effecting chaiges result is striking because of the
consistently positive effect despite the betweed,&ithin, country variation in continuing
medical education programmes, organisational barttechange, different baseline
prescribing behaviours and attitudes of GPs. lrerewg this paper, it becomes apparent that
a tailored intervention (if carried out effectivglyay be more likely to work across different
healthcare settings because it identifies and deekddress the expressed educational and
organisational needs of each individual, whatelerndividual's experience, background or
practice organisation.

Another group of researchers tailored their outneasits to the needs of each practice and
found that this feature predicted effectivenesdgteher 1998). However, the extent to which
they enabled the doctor to shape the educatiomchiagge led to wide variation in the intensity
and duration of their input. In their discussidmeyt called for standardisation of visits and
standardisation of the skill-set of those delivgrihem, from an economic perspective.

Prescribing or other healthcare professional chamgeventions should be designed in a way
that enables detection of the barriers known tat line translation of evidence into practice. It
is likely that these interventions need to be tailibto meet the needs of individual prescribers
because of the considerable variation in the res;agiv@n for not following the evidence based
model of prescribing (Veldhuis 1998; McColl 1998e€&man 2001; Sweeney 1998ailoring

of prescribing support in line with each individ@@P’s preferred learning method is an
approach backed up by adult learning theory, amaheon sense. In their critical review of
studies of educational programmes designed to imggpoescribing in North America,
Figueiras concluded that interventions personalisete prescribers’ needs are more likely to
be effective (Figueiras 2001). From a more pragrstindpoint, the onus is on the person
delivering the educational support, to tailor itivance. This should happen, out of courtesy
and acknowledging that GPs, like other front-limalthcare professionals in the NHS, are
busy people with little time to waste on unnecegsaiinefficient learning exercises. For
educational interventions focussing on updatingepisting knowledge, aiming to improve
prescribing practice, it is likely that support shibinclude constructing and updating lists of
patients eligible for prescribing change, genecplitters of invitation to eligible patients,
ensuring call and recall systems are updated apliedprather than reiterating guidelines.

Most GPs do not work independently. Instead, theykvas part of a practice team and
therefore, educational interventions aiming to gfeaprescribing need to be seen in the
practice context. There will be organisational ieasrand difficulties at practice level that
need to be identified and overcome. For examplplamentation of the evidence base around
offering statins to all patients with establishedeular disease will require careful verification
of patients most likely to benefit. In additioncannot be assumed that acquisition of
knowledge about the ‘best’ treatment strategy fBcsent to overcome change: the rate
limiting steps may be the systematic call and techhsing of non attendees, not to mention
the need to overcome prescribing inertia (Nazaz60R).

Anticipation of barriers to implementing change @@s to be the exception rather than the
rule, in previous research. In keeping with thgamty of educational outreach trials, Doyne
constructed educational modules without involving €énd users. They did not seek to



47

discover barriers to implementation in their randked controlled trial involving an
intervention to change antibiotic prescribing foute conditions. Their control group received
summary information by post only. Their interventicharacteristics were poorly described; it
is likely that they presented information in a ditiafashion, in small groups, without much
discussion or interaction. Their ‘academic detgilimodel failed to achieve a statistically
significant effect when the impact was measurethbyunder, or over, use of amoxicillin or
cephalosporin antibiotics respectively (Doyne 2004)

The EBOR trialists were unsuccessful in their afieta change clinical practice following
tailored outreach visits. In their discussion, tlég organisational difficulties as one of the
main barriers to implementation, rather than a raisimbetween the intervention and the
GPs’ information needs (Nazareth 2002). In paréicuhey lamented that they did not
anticipate the level of organisational difficultig®y encountered e.g. setting up a disease
register and the call/recall problems in practices.

The Cochrane database of systematic reviews asisstsgies of tailored interventions to
overcome identified barriers to health professishagrformance (Shaw 2005). Inclusion
criteria were typically selective: randomised cohi&d trials that reported objectively
measured professional practice in which at leastgyoup received an intervention designed
to address prospectively identified barriers tongea While one analysis of their findings
found tailored interventions to be more effecti@zs Ratio 2.18 (95% CI 1.09 — 4.34; p =
0.026), another analysis using a different critgaase a comparable odds ratio, but failed to
reach statistical significance. Overall, they cadeld there was insufficient evidence to
confirm interventions tailored prospectively tondi& barriers actually improve care and
patient outcomes. However, in defence of some®#titrailable evidence, stringent criteria
were applied before accepting studies into thesseviVhile this approach confirms the rigour
of the studies included, it leads to many usefudligts being rejected, and raises the question
of publication bias in choosing only publishedlidn addition, sufficient funding and time
are not always available to deliver and evaluatepdex interventions in primary care.
Further, complex interventions have, by definitisayeral interacting components, making it
difficult to pinpoint the key feature.

For general practice level interventions in theteahiKingdom, it appears that involving
participant GPs in the design of their own inteti@ncould be important (Langham 2002).

2.3.5 Features of academic detailing or educational outeeh for prescribing

In the original report of academic detailing, Souaneescribed a comprehensive list of
features of the intervention (Soumerai 1987). Byevepetition and reinforcement of desired
prescribing practices were cited as key factordrdmiting to the success of their educational
messages (Soumerai 1990). The same authors hadysigwconcluded, from a randomised
controlled trial involving 435 doctors, that faceface educational sessions are effective in
improving prescribing practices. Their sample oftdos included different age groups,
speciality, urban/rural setting or extent of pipoescribing of the target drug groups.

In another report evaluating the effectivenesscatiemic detailing as a means of improving
aspects of health professionals’ practices (fogusimmental health care), Soumerai stressed
the importance of person to person contact witdibte experts and the provision of
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information for GPs to try structured alternative$elp facilitate change. Four trials which
had tested detailing as a means of improving méwtalth care were reviewed. Detailing was
found to be effective as a means of reducing tleguse of unnecessary medicines, however,
improvements in markers of mental health or thecte&n of mental health problems
remained unchanged (Soumerai 1998).

Since thenmany different permutations of the detailing mdd@be been delivered and tested.
The following appear to be important, and will lzgreed forward into the new model
described and tested in the thesis.

2.35.1 Multifaceted approaches

Multifaceted interventions have tended to anti@p#cilitate and reinforce desired
behaviours. They appear more likely to succeed emetpwith single strategies or single
interventiongGetting evidence into practid®98; Wensing 1998; Grol 1992). It follows that
approaches to changing prescribing that use aegreamber of evidence based strands may
be more effective than those using less. Madridsjosa used a combination of educational
recommendations and feedback of individualisedagpiteigg, to improve prescribing quality
(Madridejos-Mora 2004). Quality in this context wadefined as improvements in the uptake of
evidence based recommendations for prescribingofsteroidal anti-inflammatories, ulcer
healing drugs and antibiotics. Improvements inghelity of prescribing, particularly
reducing overprescribing, was noted in practicggsegd to their combination approach
compared with a single approach. However, theicmason of the intervention is short on
detail, limiting further critical appraisal.

Few trials other than that conducted by Madridéjtzsa have attempted to combine and
compare more than two different components. Nowe laacessed practice held patient level
information and used that to identify patients vele eligible for change, then supported GPs
to contact all eligible patients systematically.

Attempting to influence patient behaviour is rayely one account of academic detailing
reported the use of posters in waiting areas tegetith patient level education. When the
dual approach of GP education and patient infolmnatiere combined, the intervention
proved successful and the authors cited the cortibimas one of the key reasons for
effectiveness (Harris 2003).

While multifaceted approaches may be more likelgdnerate positive outcomes, simple
approaches should not be overlooked because thgpeneasier, quicker and cheaper to
deliver and evaluate. For example, Hux conductexchdomised controlled trial of antibiotic
education and confidential feedback to GPs in Canédey hypothesised that a decrease in
the prescribing of inappropriate antibiotics andrammease in first line antibiotics would result.
In achieving their primary outcome, they concludleat the simplicity of their programme,
particularly the confidential aspect of their feadk, was vital in achieving desired outcomes
(Hux 1999).
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2.3.5.2 Multiple therapeutic topics

Some researchers, like Madridejos-Mora, tried fectfchange in several therapeutic areas
within the same educational outreach programmeusy) the detailing approach is
effective, it might appear more efficient to delivsultiple messages. However, this approach
needs to be balanced against the inevitable diutfonessage when several are
communicated at the same time. An associated rieduat effect size may be expected; a
greater magnitude of effect might be achievabtmlf one focussed topic was chosen.

In their detailing intervention to encourage GPavoid the many pitfalls from polypharmacy
for the community dwelling elderly, Allard commuated multiple educational messages in
the hope of changing physicians’ prescribing pagerccordingly (Allard 2001)Using a
primary outcome of ‘potentially inappropriate pnegtions’, it was perhaps not surprising that
there were no statistically significant improvememthe intervention group because of the
number of interventions recommended and the contplekthe steps involved in translating
this information into practice. In a similar appcbathe EBOR trialists tried to demonstrate a
difference through their intervention, focussingitleducational messages on multiple drug
based topics. They failed to detect any differangarescribing overall but had some measure
of success in smaller practices compared with fguggectices (Nazareth 2002).

Crotty aimed to reduce falls and stroke risk ine¢lderly, through the delivery of two
(pharmacist-led) educational outreach visits tsimgr and medical staff in residential care
homes (Crotty 2004). The study design was a ranskningontrolled trial, set in Australia. As
risk factors for falls and stroke are multifactgriae investigators covered multiple topics
during their two detailing visits. Outcomes inclddereduction in the percentage of falls,
increase in the prescribing of aspirin, and redunstiin the prescribing of various psychotropic
medicines. In explaining the lack of achievemeramy of these outcomes, the authors cite the
difficulties they found in identifying and influemg the multiple contributors (and therefore
barriers to change) of care for patients in thelesgial care setting. These included the need
to explore barriers posed by physicians, nurses, staff and family. If Crotty had carefully
considered the suggested reasons for the succeaslief detailing interventions delivered in
residential care settings e.g. Avorn 198&y might have noted the importance of anticifgatin
barriers created by different care pathways antthezae professionals’ or carers’ views
within care homes. This may have prompted tailoghtheir intervention accordingly.

Avorn and Soumerai believed there to be a neecdetet mith all stakeholders in order to be in
a position to identify and overcome barriers tolenpentation of their educational messages.
Similarly, researchers in Sweden held bi-monthlyreach meetings with all caregivers in
nursing homes recruited in a randomised contrdtiedd over a 12 month period. The aim was
to test the impact of their detailing package oftiple therapeutic topics, on the quality and
quantity of psychotropic drug prescribirf§chmidt 1998)They managed to achieve their
desired effect. They suggested that improved teakimahe nursing homes allocated to the
experimental group was a key factor. It could lz tepeated contacts with staff over 12
months gave ample opportunity to reinforce the kegsages, deliver feedback on improved
performance and enabled stronger working relatipssio develop, all of which are
consistent with learning from theoretical approacbibehaviour change. Two important
differences between the study designs of Crottias and that of the Swedish team were the
degree of anticipation of the barriers to changethe length/intensity of the intervention. It
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stands to reason that anticipating barriers to ghamd delivering a more intense intervention
will increase the chances of a successful outcome.

Goldberg conducted a randomised controlled triahgaring the effect of continuous quality
improvement teams with academic detailing (Goldld€98). They focussed on several broad
topics: hypertension prescribing, blood pressurdgroy depression recognition, prescribing of
older tricyclic antidepressants and scoring ofgdt’ depression ratings using a novel
depression scale. Process measures (prescribmg@i@y scores) and blood pressure readings
were collected. Academic detailing achieved a sygireater effect size than the continuous
quality improvement teams but neither improvemeathed statistical significance. The
authors concluded that academic detailing and oatis quality improvement were
ineffective in improving hypertension and depresgiaideline compliance. Alternatively,

their results may be highly conditional: the chaa€enultiple topics was overambitious a

priori (certainly a posteriori), and a lack of aipation of multiple barriers may have obscured
the effect of the intervention.

As there are many interacting features to the cerijpiterventions delivered in the context of
the trials described above, the features canneidveed in isolation. However, the trend
appears to favour effectiveness when fewer topie€avered. Any reduced effectiveness of
the intervention as a result of covering multiglpits could be attenuated or overcome by
anticipation of barriers to change and addressiagd, and adhering to the detailing principles
and behavioural change techniques described iartgmal work (Avorn 1983).

It is also worth noting that the choice of therapetopic is likely to have a bearing on
outcomes in this type of comparative effectivenmresgarch. From information generated by
the literature search and associated readingpgag that most published outreach trials have
focussed on changing antibiotic prescribing forta@onditions, over the short term. These
trials have been conducted in Australia, North AngrCanada or the Netherlands (De Santis
1994; Schaffner 1983; llett 2000; Welschen 2004n£ates 1999; Zwar 1999). This choice of
therapeutic topic provides frequent consultatiams @ample opportunity to use new
approaches to prescribing, but possibly limitsah#ity to evaluate the impact on longer term
effects or on LTC management.

2.3.5.3 Number of visits

Most trials involve a single visit to general piraet or primary care centres by the detailer.
While single visits might be expected to achiewistically significant changes in short term,
frequently prescribed items, uncertainty surrountisther the changes persist. All else being
equal, it follows that multiple visits are moredli to achieve longer lasting changes.

In a study by Peterson, a pharmacist visited Gs only, after sending educational material
in advance, but the duration of the effect wasavaiuated beyond the end of the short
intervention period (Peterson 1996).

When sufficient information on the number of visgsavailable, fewer visits tend to predict
less chance of success. Witt delivered a singletei€ncourage the uptake of an asthma
guideline in general practice (Witt 2004). Usinguabes in sales of asthma medicines as the
outcome measure, their approach failed to makenpadt. While the authors discuss a few
reasons for the poor uptake, their expectationtiasGPs would improve adherence to a
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complex guideline and sustain improvements, aiftdy one visit from an academic detailer.
There was no reference to a pilot study and thekagize calculation was not described in
sufficient detail to enable further appraisal a§ tiwork.

The apparent increased likelihood of effectiverieBswing multiple visits may need to be
balanced with acceptability and cost of repeatddeaah visits. Gask found that two face to
face visits per year by a detailer to general jrastwas feasible and acceptable to GPs in
Belgium (Gask 2004). Crotty found that residentele home physicians accepted two
outreach visits (Crotty 2004). In delivering theirccessful educational package to GPs in
Anglia, Fender met with practices on 2 separatasioas (Fender 1999). Yeo and colleagues
in Australian general practice describe a contdadlt@l involving three visits aiming to reduce
prescribing of benzodiazepines and related mediqiyieo 1994). While they do not report
any change in prescribing behavior, the GPs wheived the face to face support rated their
benzodiazepine prescribing as much improved bwobilp assessment of their prescribing
did not show any change. In their discussion, titb@s reflected on the components of their
intervention and stressed the importance of th@imneeting to “establish rapport”. Overall,
they interpreted their findings as a reminder thegt do not always do what we mean to do,
and we do not always do what we think we do”. Migsn their approach was anticipation of
practical barriers to changing prescribing. Fomepke, the detailers failed to identify those
patients who were eligible for benzodiazepine rédncr discontinuation, or provide the GPs
with this information to facilitate change.

Soumerai appears to be the only researcher todpeeeilated on the dose-response of
increasing the number of outreach visits. He cotetlia randomised controlled trial of the
effectiveness of face to face visits by clinicabphacists, involving 435 doctors. They
observed an approximate doubling of the magnitdddange in their targeted medicines
when the number of visits was increased from ortevéo(Soumerai 1987).

In a randomised controlled trial of practice basddcation (using principles of academic
detailing) in east London by Feder, guidelinesalsthma and diabetes were actively
disseminated. Focusing on practice based smalpgradtidisciplinary educational outreach
sessions, the authors visited practices on threasaans. While the duration of meetings and
the interval between meetings was not reportedetieets were positive and the three visits
were viewed as an integral part of the successtdleh(Feder 1995). The investigators appear
to have adhered to the principles of academic lidegaduring their meetings with practices.
They also encouraged practices to make improvennethe accuracy of their disease
registers.

Only one report from the literature review desalil@P preferences regarding the frequency
of academic detailing visits in practices. A fedgibstudy based in Belgium invited 184
physicians to receive two visits from an acadenei@iter focusing on Non Steroidal Anti
Inflammatory painkillers. One hundred and forty twegeived two visits and 105 physicians
gave their opinion on the visits through a questare. Most (90%) respondents expressed a
wish to receive an academic detailer on other g @greeing that two visits per year was a
suitable frequency (Habraken 2003).

Another study used four, one to one visits betwd®rmacists and GPs in an attempt to
increase the proportion of depressed patientsdakmtidepressants, and improve symptoms of
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depression (Brown 2000). The intervention madetssically significant difference on both
outcomes.

In 2002, the Cochrane collaboration consideredrtipmortance of the number of visits on the
effect of academic detailing (Thomson 2002). Thepyorted a wide range, from once weekly
for seven months (Steele 1989), to single visiwwidn Syms 1992), with examples of
successful and unsuccessful outcomes across thespeThe review concluded on the need
for standardisation and formal evaluation of th@émental importance of additional outreach
visits.

The duration of effect after the last detailingtvis an important consideration, because the
persistence of prescribing change will determimeexitent of benefit incurred by patients. If it
can be assumed that more frequent visits leacdstmager and longer lasting effect, in
designing a new intervention that builds on presiaork, it makes sense to develop our
understanding by increasing the number of visitb@raluating outcomes over a longer
period. Therefore, the trial in this thesis tebts itnpact of three face to face meetings (as a
balance between too few and too many) and evaloatesmes over a longer period than any
previous trials.

2354 Overcoming organisational barriers to imgmentation

Organisational barriers are recognised as a kegrfimiting the implementation of evidence
based medicine (Haynes 1998). Some reports hahédtited practice or GP level
organisational barriers as important factors lingtthe introduction of prescribing change, but
most investigators have not identified and addiefisese prospectively. For example, none
have set out to provide outreach visitors withtthree and understanding to help practices with
the additional effort needed to overcome orgarosatlibarriers. These might include patient
identification, call and recall. A recurrent themehe literature review thus far is that
identification and addressing organisational besr(at the level of the practice, the prescriber
or the patient) is a key determinant of the sucoésketailing interventions.

While some detailing interventions incorporatetsigées to explore and resolve GP level
barriers, few apply this logic to practice levefjanisational barriers and fewer still to patient
level barriers and supports.

Practice level barriers to implementation of (reppeescribing change can nullify or delay
the detailer’s efforts. If we assume educationadsages are accepted, even if these are
implemented on a patient by patient basis by Gétaptetion of this task may take a long
time in primary care, if the prescribing changelegspto large numbers of patients. The
administrative burden involved in patient identifiion and engagement, arrangement of
consultations to facilitate prescribing then folloyw, cannot be underestimated. Additional
work can be expected for patients who do not atpraearranged appointments. Overcoming
these barriers might involve the detailer helpimg practice to identify patients who would
benefit from changed prescribing and set up a tegs recall system which systematically
invites and appoints patients.

Moher tested this approach but not within a mutetad, complex detailing intervention
(Moher 2001). He compared the effectiveness @ehmterventions (audit and feedback,
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recall to general practitioner and recall to nuiggc) aiming to improve the cardiovascular
assessment of patients in Primary C&stablishing a nurse led call/recall system in ficas
and comparing the impact (for secondary preverdfiddHD) on patients with CHD, they
found that it was no better than audit as a me&psomoting secondary prevention measures.
Outcomes included reductions in blood pressuredtiolesterol and continine levels. Each
approach was found to be better than doing nottiegause assessment and follow up of
patients was improved within intervention groupBe Buthors account for the inability of
their interventions to deliver clinical improvemsmin GPs’ unwillingness to initiate
recommended preventative medicines including fatirtheir practical support was
accompanied by an educational exchange, this may telped. They found that follow up by
nurses appeared to be more effective than followy@Ps.

In other UK based studies, systematic registradioh planned recall of patients for
appointments was found to improve the quality sed&eder 1995; Pierce 1989), although
there are now financial incentives for practicesystematically identify and treat patients
with several common chronic diseases, including CHD

An additional, often overlooked consideration imgel practice which has a direct bearing
on the chances of successful detailing outcomt@eisccuracy and completeness of disease
registers. These form the backbone of a successlitdnd recall system. Accounts of the
accuracy and completeness of disease registecatrdiariability (as expected) (Whitelaw
1996; Jick 1991; Lowrie 2005; Jick 1992; VanSta@4t Hassey 2001; Moher 2000).
However, this evidence is not recent, and recogmivf the need to improve the accuracy and
completeness of disease registers and therefoueaedriation in processes of care has led to
improvements, evidenced from the achievement octipes’ GMS QOF points year by year.

If the aim of educational outreach is to improve tliug management of all eligible patients
with the targeted condition, the detailer needse@ware of the potential variation in the
accuracy and completeness of practice level diseggsters. Support should be offered to the
practice to improve this, prior to introducing chas.

The UK based qualitative study by McColl furthepparts the idea that organisational
barriers are important in the route to the impletaton of evidence based medicine (McColl
1998). In addition, the attitudes and extent ofrte@ark within practices was seen as a major
tension which has the potential to lead to a ctilledailure to agree practice level policies on
clinical management, scuppering practice level gkann prescribing

Going a step further to involve patients and cafierthis case parents of children aged under
6 years old), Finklelstein (2008) studied the intge@n intervention combining detailing

with posted, printed educational material direcethmilies. On comparing this approach
with usual care, they found that the use of antidsodiminished significantly in their
intervention group. The authors concluded by emighmgsthe importance of involving
patients/carers or the public in attempts to chamg#iotic prescribing practice.

In healthcare systems where patients’ ability tg Ipaits the uptake of health and related
services, financial incentives for patients mayeffective in overcoming barriers to changed
behaviour (Benedetto 2000). Within the NHS theseciples are unlikely to apply therefore
will not be considered further.
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2.3.55 Educational outreach plus additional stragies

As an example of how the detailing model has depegldo include additional techniques,
Brufsky conducted an interrupted time series stillyin a large health maintenance
organisation covering four states in New Englandif§ky 1998). They compared a combined
educational outreach and facilitation model to Usage, encouraging prescribing of
Cimetidine instead of Ranitidine, for patients wggstrointestinal conditions. The prescribing
of their preferred agent (Cimetidine), increased®B8y8% following the intervention. Other
positive outcomes included an assessment of teeofdtospitalisations for gastrointestinal
conditions. Their intervention proved effective aammdaccompanying economic analysis
demonstrated cost effectiveness. Unfortunatelyirtezvention is not well described and for
that reason, cannot be critiqued. The professionather qualifications of those delivering it
are also unclear, as are the content, duratioguénmecy of contacts, bespoke training received
by people delivering it or the characteristics afignts and practices receiving it. Lack of
information on these important features limits sfenability. However, the authors assert that
their combination of education and facilitation ledhe successful outcomes. Facilitation
included the use of bespoke forms to enable dotboesaluate their own performance in
relation to the prescribing of Cimetidine and tise of reinforcement strategies (e.g.
feedback). In addition, the intervention team preesned lists of patients to clearly identify
patients prescribed ranitidine who were appropiatedidates for Cimetidine. In this respect,
the investigators employed marketing techniqueschiathige methods not described
previously or since then. Their methods resemliledd used in everyday pharmacist
prescribing support within general practices inlthé

Nilsson and colleagues incorporated detailing w&dditional techniques to effect change, but
unlike Brufsky, they stopped short of providing G#th lists of patients who may have
benefitted from changes to their prescribing fopdryension, peptic ulcer or dyspepsia
(Nilsson 2001).Instead, they used patient level diagnoses andnibesy data from electronic
patient records as part of their feedback. Feedbagkescribing rates, problem oriented
educational outreach visits, educational matendltae views of local opinion leaders were
all used to encourage adoption of changed presgrilor the specified conditions. Within
their randomised study which included three palraitervention groups of GPs, they used
before and after measures of prescribing changair irttervention demonstrated a
statistically significant improvement in prescrigin

Although New et al described their UK general pgcbased nurse led intervention as
educational outreach, additional strategies wererporated (New 2004). These included
seeking the names of diabetic patients who wer@yoontrolled and providing these,
together with the names of patients requiring ne\aé their lipid and blood pressure
management, to participating GPs. In contrast Bithfsky’s study, New failed to achieve a
statistically significant shift in their primary tamome of pre-defined targets for control of
hypertension or hyperlipidaemia in patients witabdites. In explaining this neutral result,
organisational barriers were cited as an impottamnting factor. These included apparent lack
of additional activity within the practice, to rew those patients with raised blood pressure
and lipid levels. Already overburdened staff wersistant to accepting any additional work
and some practices complained of a lack of ressudeal with the additional work.
Practice nurses appeared more likely to supporbaireach nurses than GPs but this
dichotomy appeared to cause confusion among patieatwv practices have spare capacity,
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ready to be deployed in this or any other way, euttprior agreement or without
reorganisation of existing staff or employment déliéional staff.

The setting for the Brufsky study was within a U8ath Maintenance Organisation. New set
their study in general practice in the UK. Bothds&s were primary care based and utilised
similar interventions, albeit within different meitiologies. However, one major difference
that is likely to have led to the different outcame the incentives of the staff for changing
their prescribing behaviour. In the Brufsky stustaff pay was directly linked to cost effective
prescribing and the investigators provided a rieim\of income to the practice on
achievement of prescribing change. In the UK atithe of the study, improvements in
control of blood pressure and lipids competed \wmtdnagement of other clinical conditions,
pre-dating the introduction of the QOF. Prescridimt¢he NHS operates independently of
direct market forces; therefore, additional finahceward is not a viable option.

The Cochrane Collaboration’s findings would tenduapport the effectiveness of the use of
financial incentives for GPs (Gosden 2005). Thegleated whether payment of primary care
physicians (capitation, salary, fee for service arxied systems of payment) impacted
differently on clinical behaviour and found thaétl was some evidence to support the case.
However, detailing models and studies are diffitmlcompare across different healthcare
systems, because there is the possibility thatasible hand, i.e. payment systems, can
significantly influence outcomes. It is difficuth account for this confounding other than
through a multicentre study.

Recognising the need to help practices identifytangket patients eligible for change, Feder et
al used a combination of academic detailing togetlith disease register support. They
demonstrated effectiveness in a cluster randongsettolled trial. They acknowledged the
need to update disease registers as a pre-regoisiteir detailing intervention and built their
novel, multifaceted intervention on a sound knowkdnd understanding of the context of the
UK Primary Care and general practice system ofrosgdéion (Feder 1995).

Overall, there seems to be a reasonably strongtiogi argument backed up by some
published evidence, for incorporating a combinatibatrategies, including addressing
organisational barriers in addition to the origioagnitive approach described by Avorn and
Soumerai. However, there is no ‘off the shelf’ dggon or standardisation of the
components of this hybrid model and it remainsdddsted in the context of a trial for
patients with CHD or other vascular disease, indKeprimary care system, with
measurement of longer term surrogate clinical ques

Practice based prescribing support pharmacistegegded as part of practice teams or, at
least, the primary care team. Therefore, the phaistsacan support eligible patient
identification, call and recall, and work in theptice for longer than other visitors. In so
doing, the process of the original detailing mddeleveloped to the point where the
intervention offers a balance between educatioxet@nge and facilitation of change through
direct practical support to the practice. Thereadher examples of the application of
prescribing support models combining education&demeh with additional strategies, but
none involving the following: case identificatiazgll and recall support, more intensive,
repeated intervention with pharmacists workingriacgices on a weekly basis. Incorporating
these features represents a necessary evolutmesoribing support, potentially providing a
useful means of supporting prescribing decisionth@asolume and complexity of prescribing
for patients with LTCs continues to increase.
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2.3.5.6 Cardiovascular disease focus

Attempts at improving targeted aspects of the memamt of cardiovascular disease in
primary care through educational outreach or acaddsetailing, have generated positive
results (Cupples 1994; Feder 1999; Jolly 1999; Mt@y 1997; Seigel 2003). However, no
studies have involved pharmacists, followed pasiéot longer than 1 year, focussed on
statins, measured impact on anything other thascpleng or described their interventions or
study populations in sufficient detail. Three of timost relevant are described in Table 2.4.
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Table 2.4 Key features of selected studies
Authors/ Method Participants Interventions Outcome Control Effect on practice and Comments
Country/ and setting measurement patient
Year
Avorn J, Cluster 435 physicians  Educational Up to 9 months after Control Detailing on aone to  This trial was the first to implement a detailing
Soumerai SB. RCT from a Medicaid group of intervention, and one basis is effective  programme and test it within a RCT. A market
North programme in 2 physicians measurement of printed and saves drug costs  research consultant conducted interviews with
America, states of USA. received 2 visits number of units of material compared with printed non participating doctors, asking about their
1983. Physicians from an drug prescribed only materials only and reasons for prescribing the 3 target drug groups.

selected on basis academic across randomised control groups. Effect  These insights were incorporated into the

of high pharmacist or groups. size: 18% drop in educational strategy.

prescribing o pharmacologist prescribing (p< 0.0001) The pharmacist detailers made quantitative and

3 target drug over 6 months. subjective notes of their meetings.

groups Aiming to reduce No information available on the characteristicg of
prescribing of 3 the pharmacist detailers, patients or physicians.
drug groups. No power calculation.

Freemantle, Cluster 75 general Between 4 and 6 Change in Control 5.2% improvement Practices were given postgraduate educationd|
UK, 2002 RCT practices in 12  outreach visits  prescribing of practices (95% Cl 1.7% - 8.7%) allowances for participating, which limits

Health by one of 12 evidence based without in number of patients  generalisability and questions motivation for

Authorities in community medicines advocated education treated according to participation.

England pharmacists who in the guidelines and al guideline The clinical guidelines were developed for the
had received in one case, outreach  recommendation. purpose of the trial. The results of this process
three days of alternatives. for 2 of Smaller practices are not likely to carry weight or support from
training covering Secondary outcomes the 4 responded more participating practices because they were not
4 clinical are changes in trends guidelines favourably than larger involved in the production.
guidelines. of medicines, practices. No measure of prescription adherence or
Delivered the collected by remote characteristics of patients at baseline.
explicit assessment of The authors concede that measurement of
techniques of prescribing statistics outcomes was complicated in each of the four
academic without linkage to clinical guidelines areas. Outcomes were positive
detailing set out patients and for changes in 3 of the 4 guidelines; in the
in Avorn and diagnoses. remaining guideline’s educational outreach
Soumerai’'s programme, a decrease in guideline prescribing
original work. with an OR of 0.73 (95% CI 0.56 — 0.94),

equivalent to a 3% reduction in patients managed

in line with the guideline.
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Authors/ Method Participants Interventions Outcome Control Effect on practice and Comments

Country/ and setting measurement patient

Year

Diwan, Cluster 134 Health 4 meetings Number of Usual 20% increase in Power calculation; stratification by number of
Sweden, RCT Centres in lasting 30 prescriptions for lipid Care prescribing of first line prescribers and list size which is important as
1995. Sweden minutes each, lowering drugs and lipid lowering drugs (p  both can influence uptake of evidence. No

over 5 months in
the practice,
group outreach
by a pharmacist,
covering
guidelines on
hyperlipidaemia
management

prescription of first
line lipid lowering
drug.

Data collected from
pharmacies including
lipid lowering dose,
strength, quantity.
Age and sex were
only demographics.

=0.03)

measurement of cholesterol levels or adheren
or clinical outcomes. No testing of model on
single handed practitioners.

This trial includes a larger number of physiciar
than any other published. Follow up lasted 1 v
after intervention finished.

No patient demographics other than age and g
no clinical co-morbidities available.

Consideration given to existing and incident
patients receiving lipid lowering treatment.
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Studies involving pharmacists consulting with patisethen making recommendations about
changes to cardiovascular medicines were more cam@oe such study was conducted in
1997 in Hawaii. It was randomised, controlled,dass months and involved 94 patients, all
with cholesterol of 6.2mmol/l or more (Bogden 199%)nvolved one pharmacist discussing
lipid lowering therapy, diet and behavioural mochfiions with patients and doctors in
primary care. In the control group, patients reediusual care from their doctor, without
pharmacist intervention. Doctors retained respalitsilior implementing the pharmacist’s
recommendations. The close interaction betweerodqgabarmacist and patient resulted in a
statistically significant increase in the numbepatients with cholesterol levels below target
and lower cholesterol levels among participant® iflpact of the intervention was greater in
the subgroup of patients with higher cardiovascusd profiles (those with established
disease and those with no established diseaseitbuat¥east two coronary heart disease risk
factors). The author attributed the success oirtfegvention to the initiation of lipid lowering
medicines instigated by the pharmacist during #oe to face encounter with the patient. Key
discussion points were the likely importance ofalggressive nature of guideline
implementation together with sustained positivgpcapamong physician, pharmacist and
patient. The author also acknowledged the diffictéplicating their work in practice, because
of the cost of the concerted effort to direct atieg towards cholesterol lowering.

In the study by Latour (2000), the pharmacist eneged physicians to decrease the
prescribing of lipid lowering medicines for patisrat low risk of vascular disease. The
primary outcome was not achieved. The study dedidygmot incorporate a control group, was
guasi randomised, did not adequately describentleeviention characteristics and had a short
follow up period of five months, all of which linsithe strength of the evidence. However, this
work stands out as one of the few that attemptetkétoease the prescribing of a medicine that
is unlikely to cause any harm if continued indeéty. In fact, over time, as subjects’ age,
blood pressure and possibly other risk factorsease, it is possible that their cardiovascular
risk profile reaches the point where a statin didated; this factor may have mitigated against
the intervention working. The authors do not disciings possibility. An important lesson from
this work is the importance of carefully choosihg prescribing message to meet short term
and long term patient and GP needs.

2.3.5.7 Pharmacy led educational outreach

This section considers lessons from the literatelaing to pharmacist-led educational
outreach, and considers direct implications forrtbe intervention to be tested in this thesis,
which aims to improve statin prescribing.

In the UK, the concept of a general practice bgsedcribing facilitator/manager (distinct

from pharmacist-led patient facing activities ergedication review) appears to have been first
described by Leach in 1999. He suggested thattirseffective implementation of an agreed
prescribing change at practice or population lesemeone needs to take the initiative to
modify practice computer systems, organise and ktads to patients. Since then, many
different models of prescribing change have dewedojn parallel, practices have developed
an infrastructure that is now more able to absoels¢ changes e.g. the availability of practice
nurses and practice managers, better trained renegiaff and expert information technology
solutions.
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A Cochrane Review sought to answer the questiavhether educational services delivered
by pharmacists to physicians result in better aut® (improved patient outcomes or
decreased use or costs of health services) compathd delivery of the same services by
other healthcare professionals (Beney 2000). litseifit evidence was available to answer
this question, with only one controlled pre-posidstcited. In this study, pharmacist-led
delivery of outreach was compared with physicided-delivery. The objective was to reduce
the prescribing of three contraindicated antibeaad oral cephalosporin antibiotics.
Physicians’ educational support was found to beemsaccessful, although more expensive
(Schaffner 1983).

Newton Syms (1992) trained pharmacists to opeatietailers, using selling techniques
normally associated with the pharmaceutical ingustg. training on communication and
presentation skills, approach to GP appointmemtsnptional aids. Pharmacists delivered
non-commercial advice on non steroidal painkillerdjvidually to GPs working in single
handed and group practices. Their trial comparedgsibing from patients registered with
GPs who had received the intervention and thosstezgd with GPs who did not. The authors
found a positive shift in the prescribing of taegttnedicines. However, little information was
available on the baseline characteristics of the @Rpatients and the study results are not
presented in enough detail to enable critical applaf the analysis. It appears that the
impact of clustering was not incorporated into dlesign or analysis which is likely to have
led to overestimation of the significance of the@tved effect. The follow up period was 5
months post intervention. Implications of this wéok the educational outreach intervention
and study described in this thesis, include thel neelescribe the intervention and
pharmacists’ training adequately, account for €usg and describe baseline characteristics
of recruited practices and patients in sufficiestiad.

In their design paper, Freemantle (1999) descrédyeféatures of their educational outreach
intervention delivered by pharmacists across 48tmes in England but the extent to which
support was targeted to call and recall was unc@atcomes included prescribing,
summarised at practice level only. However, a lafogharacterisation of patient
demographics and prescribing at patient level, niatlegpretation of the impact of the
intervention difficult.

One study involved community pharmacists in amapteto improve the appropriateness of
their recommendations for over the counter antiélingedicines. Community pharmacists
received an educational outreach visit or atteradedntinuing professional education session
(Watson 2002). This randomised controlled trialvebd that there were no statistically
significant differences in the appropriatenessrifangal sales from educational outreach.

In another UK based randomised controlled triamownity pharmacists delivered outreach
visits to general practices (Watson 2001). Theystotérvention comprised posted guidelines
combined with two, face to face outreach visitsrfroommunity pharmacists, encouraging the
prescribing of a limited list of three Non Sterdidati-inflammatory Drugs. Comparison
groups were practices with and without posted NSguilelines. A useful description of the
intervention included the duration of each outreastt: up to 10 minutes was allowed, and
visits were three to four months apart. Watson dbonio statistically significant differences
were demonstrable in the primary outcome. Fronearttical and pragmatic standpoint, it is
difficult to envisage how this very short contdoteé between detailer and GP would have
enabled the change process to take place. Grolonedtthe need to achieve orientation,
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insight and acceptance to encourage implementafiohange in practice, all of which may
take longer than two 10 minute slots in the contdx busy day (Grol 1992).

2.3.5.8 Pharmaceutical industry models

As with every other commercial, for profit orgariea, the pharmaceutical industry spends
vast sums of money on marketing. This includes stpyy their representatives to engage
with Doctors in Acute and Primary Care settingssedminating promotional materials, staging
conferences, carefully choosing research questi@igpromise to illuminate the benefits of
their products in comparison with competitors, anavision of equipment to support
diagnosis and prescribing. In 1994, an enquiry theoinfluence of pharmaceutical industry
representatives on the NHS in the UK, estimatetitb®industry spent approximately
£10,000 per GP annually on marketing. The amousrtdpy the NHS on delivering
prescribing advice (which included pharmaceutickiisers) was approximately £500 per GP
(National Association of Health Authorities and 3$t1211994). The industry makes best
possible use of known influences on behaviourahgeaMuch can be learned from their
marketing techniques. For example, printed mateisell by representatives is often
persuasive and visually appealing. Together wigletidon of key points during brief
opportunities, industry representatives are abkffect behavioural change in prescribing.
Affability and the provision of updates, self deelkh “cutting edge” innovation in drug
selection and small gifts all help to convey thesgagje. Leaving free gifts may lead to an
increase in the prescribing of company sponsoredymts, up to two years after the event
(Schumock 2004; Glare 200dn a review of the literature concerning interactidetween
doctors and pharmaceutical industry representatrees 1977 - 1993, Lexchin concluded that
doctors’ prescribing behaviours are affected byrtineeractions (Lexchin 1993). This was
found to be the case despite doctors’ lack of ames® of personal susceptibility to influence
(Ruteledge 2003). To compound this finding, moss G&m not to have a very high opinion
of the information from pharmaceutical company tiets or company sponsored continuing
medical education events (Lexchin 1993). This irfice leads to increased prescribing costs
(Brewer 1998), with one study showing that frequgsrieral practitioner contact with drug
industry representatives was strongly and indepghdassociated with higher prescribing
costs (Watkins 2003). However, there appears rebreahy NHS pharmacists cannot adopt
some of these techniques, although NHS pharmaeaigfsoaches are more limited in relation
to provision of free gifts.

Although not clearly reported, the pharmaceutindustry occasionally enlists the support of
local opinion leaders to advocate their producthéhope that they can persuade other
physicians to prescribe. In primary care, presoghs influenced by many factors. One
influence for some GPs is endorsement of a medlmyree trusted consultant in secondary
care, and prescription of a new medicine by a dtarstleads to familiarity by the GP who
has responsibility for ongoing prescribing. White toroad literature about the usefulness of
local opinion leaders as a means of impacting ofegsional practice appears inconclusive,
there may be some merit in this approach (Thom8@®R On this basis, it appears worthy of
inclusion in a multifaceted, novel prescribing soggpnodel.

Appropriate training appears instrumental to thestry’s success. It focuses less on
pharmacology, more on communication skills: depelg rapport, anticipating GPs’ needs,
profiling individual GPs and highlighting drawbaasdscompetitors’ products. One study
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explored the complex attitudes and behaviours afigs of GPs attending reflective practice
sessions focussing on their prescribing. In commgrmdn the skill profile of the group
facilitators (detailers), the authors asserted éfffactive group facilitation skills to create a
group process were more important than a profeaslmackground and sound knowledge of
therapeutics (Watkins 2004).

One study of the interaction between GPs and phasut@al company representatives,
helped illuminate several marketing techniques usetthe industry. These included
“reciprocity” in which the GP is given a gift and accepting, feels bound to make repayment,
often through prescribing of the company’s prodést pharmaceutical companies and their
representatives will show bias towards their owodpicts, the authors recommended the
introduction of a third party to provide unbiasehlieational information about the full range

of medicines for specific conditions (Somerset 20@harmacists, as NHS employees,
particularly those working within the practice emmviment, seem ideally suited to this role.

Therefore, in designing a novel pharmacist-ledeadh intervention for delivery by NHS
employees, an awareness and use of techniqguegdd&mm pharmaceutical industry
representatives and their training programmeslilegly to support uptake of new prescribing
practice. The content of pharmacists’ training Wwel described in Chapter 3: Methods.

2.3.59 Targeted or untargeted outreach

In choosing who should receive outreach or acaddetailing in a trial context, researchers
usually choose to target those who have the gtestepe for improvement in the

intervention. In the context of routine serviceidaly, the decision is likely to be guided by
economic principles, which leads to the same, tathapproach, by offering a service to those
who need support most, thus minimising inefficies¢ of scarce resources. However, the
decision can be more complex, e.g. the equity dg@nof whether a service should be
offered to all or some. In addition, in primary €arapid access to sufficiently detailed
information may not be available to inform targgteng. how much unmet need is there in
each practice in relation to maximum guideline dasiestatins for eligible patients. Therefore,
targeting may not be an option.

Soumerai and Avorn targeted high prescribers gipnapriate medicines with a view to
decreasing prescribing (Soumerai 1990), and mamgr abtervention studies since then have
adopted the same strategy to maximise the chafeepasitive result. For example, after
exposing frequent prescribers of antibiotics toladetailing session, there was a significant
reduction in the number of days of inappropriatégstic usage in a large teaching hospital
(Solomon 2001). Other evidence suggests deliveacaflemic detailing without targeting
may lead to insignificant changes in the outcommtairest (Hall 2001). This observation is in
accord with one of the barriers to implementatibol@nge identified by the EBOR team
(Nazareth 2002)lack of perceived willingness to change among piesrs.

However, untargeted detailing has the advantadpeiofy more easily reproduced outwith the
trial setting because it does not depend on theepiee of prescribing outliers, who have a
recognisable need to modify their prescribing talsahe mean, and it does not rely on
sufficient information to inform targeting.
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2.4 Identifying and addressing weaknesses in resefirto date

In a systematic review of the effectiveness of ptaists’ activities on health service
utilisation, costs and patient outcomes, it wasctated that more rigorous research was
needed (Beney 2004). The following features weghlighted as important and in need of
improvement in future work:

» Intervention definition and description;

* Health economic evaluation;

» Generalisability of the intervention (e.g. more hacists delivering the
intervention rather than one or two highly spesigtractitioners);

* Outcomes should include clinical events or surregéinical endpoints;

» Design and analysis to account for clustering

In designing the trial in this thesis, these feasuwill be addressed as far as possible within
the financial and time framework available.

Aspects of design are commonly cited as weaknéssggals of interventions aiming to
improve the professional or clinical decision makiehaviour of healthcare professionals or
patients (Hatoum 1993; Morrison 2001). Inapproprid¢signs or analyses are common and
create difficulties in interpretation (Campbell B)9Examples of this include inadequate
sample size and bias in selection of practices (}A¥897), absence of a control group (Field
1989; Green 1985; Wyatt 1992), lack of matchingaitrols and insufficient statistical
analysis (Grant 1985), or lack of information omuccteristics of the control group (Hill-
Smith 1996). Studies with design weaknesses argegmmisinterpretation.

The literature review revealed the following retgrfeatures needing particular attention.

2.4.1 Clustering

In primary care based randomised controlled trrathe UK, designed to study the effect of
educational outreach, patient level randomisasameither practical nor ethical.
Randomisation by group (practice) is preferableabee it avoids contamination of the usual
care group and the effect of the intervention cama$sessed in the natural practice
environment. Using individual patient randomisatioan educational outreach intervention
directed at general practitioners is not appropricause the management of one patient is
not independent of another (MacLennan 2003).

Some studies involve randomisation of health pafemls or groups of professionals (cluster
randomisation) but analyse outcomes at the pdgeast, thus resulting in a possible
overestimation of the significance of the obsergtdcts (unit of analysis error) (Whiting -
O’Keefe 1984; Donner 1981; Donner 2000; Simpsorbi@8vine 1992; Donner 1990),

without making corrections for the impact of clustg. Pill tested the impact of a patient
centred intervention on GPs (Pill 1998). Twentyengeneral practices were randomised and
the results analysed at practice level; prescribimdjother changes were measured at the level
of the patient. However; analysis did not take act®of clustering so the results are likely to
be an overestimate of the significance of the &ffec
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Therefore it is important to build this learningdrthe methodology of a trial of a new
intervention in primary care general practicesectied at GPs.

2.4.2 Pre-Randomisation and randomisation

Stratification (balancing influential variables ettthan the number of practices in each arm of
the study) prior to randomisation is useful if #nare characteristics of practices that make
them more or less susceptible to changed presgribin

In a trial of prescribing rationalisation in prinyazare in the Netherlands, Van Eijk assessed
some key characteristics of practices prior to camdation (Van Eijk 2004). Three
characteristics independently influenced their ntaittome measure: practices’ use of
prescribing feedback data, a formulary and a casean drug choice within the practice.
Consequently, they stratified on this basis.

As there may be differences in the organisatiospoase to educational interventions and
uptake of evidence based medicine between singiéduband group practices, stratification
by practice size has been recommended (Soumerf).l8&eeping with this, Nazareth
found disproportionately increased uptake of tbaireach intervention in smaller practices
compared with larger practices, supporting the éarsstratification of this potentially
important confounding variable (Nazareth 2002).

Van Eijk (2001) found more successful outcomes fgyoup practice detailing, in their trial
designed to compare the impact of both group adidiotual detailing on the use of highly
anticholinergic antidepressants.

These two reports draw conflicting conclusionstonéffect of detailing in group versus
smaller practices. They perhaps underscore theveimportance of heterogeneity of

context, intervention duration, delivery, intensatyd topic on the outcomes, and the
difficulties inherent in comparing different trialsing similar interventions in different
healthcare settings. This emphasises the impor@irmgequately describing these variables in
order that other researchers and policymakers aanpare with their own healthcare settings
and draw their own inferences.

2.4.3 Recruitment and generalisability

A description of the process of practice recruitmardetailing type trials is useful because it
enables an understanding of the representativefgssticipating practices and informs the
success of different recruitment methods, for othsearchers.

Moher (2001) initially contacted eligible practideswriting. After two invitations, non
respondents were telephoned to assess their vidlsggto participate. From 79 eligible
practices, 21 (27%) agreed to participate and wardomised. Fifty eight practices did not
respond to the initial written invitation, were noterested or had other reasons not to
participate. It is not clear over how long recrwetmh lasted, how much resource was required
to follow up non responders or whether non respotside@ere contacted in person.
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Nazareth managed to recruit 75 of 102 eligible ficas in their Evidence Based Out Reach
(EBOR) trial (Nazareth 2002) however, further detan how they approached practices is
lacking.

Van Eijk (2001), in common with most other triaéisdo not describe their recruitment
process. The lead investigator was known to thetioes and it is likely that this helped.

Hall (2001) offered either a single outreach wsitudit and feedback to 38 practices in the
intervention arm of a randomised controlled triatiag to improve the drug based eradication
of Helicobacter pylori infection in Primary Caret the time of recruitment (1996), all
practices in their catchment area were invitedethctal committee approval was not
required. No detail on their recruitment process giaen.

The transferability and generalisability of detaglistudies is increased if the people delivering
the intervention are less highly qualified, or eg@ntative of the majority of pharmacists
practising in the community. Most randomised cdietbtrials involving pharmacists have
recruited those with highly advanced training andtgraduate degrees (McMullin 1999;
Lipton 1992). This drawback applies to the origiphérmacist-led educational outreach work
by Avorn and Soumerai in 1983, and, analogouséddalgeting of outlying prescribers for
intervention, specialists delivering outreach iméstions will increase the chances of success,
but reduces the generalisability of the results.

From an NHS perspective, using a more represeatasinple of the pharmacy workforce to
deliver an intervention would increase the impletagan potential. Therefore, an important
consideration in designing the intervention is thatpharmacists have some additional
training but are not so different from other présag support pharmacists that the
intervention cannot be reproduced.

2.4.4 Choice and measurement of outcomes

Evaluating prescribing change in relation to sespribing criteria generates a process rather
than an outcome measure of quality.

In most studies involving guideline implementatigns assumed that care is improved when
a guideline is implemented. A direct, proportioredationship between prescribing change
and guideline criteria might be assumed to resuliiprovements in quality of care. However
without measuring health outcomes, it is diffidoltconfirm and quantify the effect size, yet a
neutral or negative result from this type of inemtion may represent an adequate response
from the intervention but inappropriate guidelieesmmendations. Process outcomes may
therefore be more appropriate for trials of hea#tte delivery. They may be considered more
sensitive indicators of quality than clinical outoes because poor outcomes do not always
result from poor processes (Brook 1996).

When there is a proven impact on clinical outcofm@s improvement in prescribing in a
clinical trial setting, it is likely to be specifto a particular health care setting (Thomas 2000).
To date, there is insufficient evidence to link ealional outreach visits to reducing the
number or prolonging the time to hospitalisationnopacting on mortality. Therefore,
evaluating the effectiveness of outreach visit®erms of clinical outcomes is desirable
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(Thomson 2002). If this is not possible, surrogdit@ical outcomes could be used, particularly
in cases where there is a robust link betweencelirmutcomes and the surrogate end point,
e.g. cardiovascular, cerebro- and peripheral vasenbrbidity/mortality and cholesterol
lowering or simvastatin prescribing.

On the other hand, it might be argued that givenuthequivocal efficacy of some medicines
e.g. Statins, it is an unnecessary duplicatiorffofteto follow patients to the point where
differences in clinical outcomes become appar&dre as usual’ as the control intervention is
one acceptable way of dealing with this scenario.

One of the lessons learned from the cluster ransiesncontrolled trial of educational outreach
conducted by Gask (2004), included the usefulnkésseasuring patient level outcomes.
Participating GPs received an educational intergardimed at improving the process of
assessment and management of depression. Pati#mtiepression presenting to GPs who
had received this intervention were evaluatedHeirtdepression status and satisfaction with
consultations. The only positive outcomes in thelgtwere patient reports of the improved
ability of intervention group GPs to listen and arstand their symptoms better. Most studies
do not assess this type of patient oriented outcome

The study by Solomon is also atypical in that iasw@ed clinical outcomes. In their trial of
antibiotic detailing in a hospital setting, theyttaed the impact on length of stay, intensive
care unit transfers, readmission rates and in-telsgeath rates. These were similar in groups
of doctors receiving detailing and those with npmart (Solomon 2001). However, their
study was not powered to detect differences inarlgese outcomes; the primary outcome
was a reduction in prescribing of non-formularyawenous antibiotics and this was achieved.

An unusual feature of the study by Nazareth (Tab#¢ was the choice of outcomes. The
researchers evaluated three steps consideredquisites for the achievement of the primary
outcome. The steps were general practice agredmeatticipate in the study, attendance at
outreach visits and the GP’s prescribing practi¢hile the trial did not show a statistically
significant change in prescribing overall, theiugnal choice of outcome measurement
enabled a better insight to the reasons for tHeddanpact, rarely seen in a randomised
controlled trial design.

An additional consideration in the choice of outeorelates to whether new (incident) or
established (prevalent) prescribing is evaluatddlw up. Very few trials evaluate both;
most focus only on incident prescribing, presumdiggause it is a more sensitive indicator of
effect and easier to measure. While this is ailegie approach, it perhaps lacks the
comprehensiveness of measuring both. A greatectediee is likely if a larger number of
patients receive the targeted changes, which nahtiese patients who are eligible and
already receiving medicines for LTCs should be m@red suitable for prescribing change. In
addition, measuring impact on both incident and/@ient cases is likely to be of more interest
because both groups require support. As a demainstiE this point, in their trial of
educational outreach aiming to reduce benzodiaegm@scribing, Zwar considered both, but
detected a reduction over time in only the mainteegprevalent) prescriptions for
benzodiazepines (Zwar 2000). In contrast, GPs tbestmore barriers when attempting to
change maintenance treatments for asthma ratheirtb@ent treatments in one randomised
controlled trial based in the Netherlands (Veni2980).
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One study aimed to evaluate the impact of two hfie methods of implementing guidelines
on the management of hyperlipidaemia. The compasisomprised guidelines displayed in
general practice case records in an algorithmimédror in a standard (non algorithmic)
format. Unusually, prescribing or cholesterol chesyg/ere not evaluated. Instead, the authors
chose to ask participants’ opinions of their prefdrguideline display and which method led
to the most prescribing changes. A key finding thas there was a statistically significant
mismatch between the perceived and actual propoofipatients managed appropriately
between groups. However, as patient level and ipealetvel prescribing data was not
collected in sufficient detail, no more inferences be made (Nguyen 2000).

Little is known about the longer term outcomes frdatailing research. In the original trial
testing academic detailing against passive dissaiomof printed materials, the effect waned
after nine months (Avorn 1983Dther evidence suggests effects weaken after 12hson
(Pearson 2003) but no studies could be found wiodlcav up lasted beyond 12 months. This
argues for designing a study involving educatiandteach with sufficient power to detect a
difference in clinical outcomes over the longenter

Figueiras (2001), showed that one to one detailsigg reminders and focussing on only one
(narrow) topic was effective up to nine months potrvention. Only two studies from thirty
four identified through a systematic review in 196und that changes to clinical behaviour
including prescribing were sustained beyond ninatim® (Beilby 1997). Until an empirical
evidence base is clear, it could be argued thaeaci visits are not the method of choice if
longer term change is required (Tamblyn 1997).

The Anglia menorrhagia education study (Fender L %fed to determine whether an
educational package could influence the manageofenenorrhagia, increase the
appropriateness of the choice of non - hormonatinent and reduce referral rates from
primary to secondary care. One hundred generatipegovere recruited within a randomised
controlled trial. The intervention resembled acaibesetailing and the principles adopted by
the independent academics were borrowed and ackdgedl as being from Avorn and
Soumerai’s original work. Results were positivetigo of the three outcomes: significantly
fewer referrals and higher use of tranexamic aaichib decrease in the use of norethisterone
in the intervention group practices compared wihtols. While the trial was the first to use
academic detailing in the area of menorrhagia mamagt, the process for measurement of
outcomes is a weakness in the trial design. GBstim groups were asked to place a self
report pad in a prominent place on their desks,camdplete it following consultations with
suitable patients. This approach ran the risk aflenmeporting for GPs within practices
allocated to the control group who have not reakmmey educational outreach support. There
was no assessment, or reporting, of the true, selime, prevalence of menorrhagia across the
practices. A practice computer search for presugilof the implicated medicines and a
practice Read code search for menorrhagia diagbhe$ise, during and after the intervention
in each participating practice could have addresisishotential source of bias. It is also not
clear whether the one year follow up period comradrat the second of two outreach visits or
at some point thereatfter.

Only one study could be found which was designeskfmore long term outcomes from a
detailing approach and a clinical endpoint. Thal tlesign used historical and parallel
comparator groups of practices; lack of matchedrotsrxand absence of randomised design
limits the usefulness of the results (May 1999)wideer, doctors received intermittent visits
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from detailers (pharmacists with teaching hosptqderience) over a five year period, with the
observation and data collection period spanningekts. With the outreach topic of ‘safer
prescribing of Non Steroidal Anti-Inflammatory philters’, the research team from Australia
measured the number of hospital admissions forgaggstinal problems and found a
profound (70%) reduction in the patients from pices continuing to receive outreach visits.
What is surprising about this study is the magratatithe effect: a 70% reduction over a long
time period is an incredible achievement, but bseanf the way the researchers interacted
with their GPs, is understandable. They gather@ital and practice level evidence, weighed
it up against other evidence, honed it by involMiocal experts and opinion leaders. Overall, a
pragmatic study of this size is difficult to deliyéut due to the lack of randomised control
group, the outcome remains uncertain.

Overall, it is preferable to measure clinical oub@s whenever possible and the longer the
follow up the better, if we are to generate deffieitevidence of the longevity of the detailing
effect. Most work has not addressed either, theedfoth will be considered in the present
research.

2.4.5 Economic appraisal

Insufficient and inadequate economic evaluatioadafcational interventions creates
uncertainty in the decision to adopt trials of ierpkentation research with positive results
(Brown 2002; Thomson 2002; Beney 2004). Based ailabte evidence, there is insufficient
information indicating cost effectiveness. Howe&oumerai evaluated the cost effectiveness
of academic detailing within a randomised conteblieal and found it to be highly cost
effective. Two meetings lasting approximately 1&atés each, between a trained detailer and
GP, were focussed on three drug groups commonty ins@propriately. They found that

target drug use was decreased beyond the poineviremmodel became cost effective. They
also observed that the reduction was not affecygar&-intervention prescribing levels
(Soumerai 1986).

Watson delivered educational outreach visits to @Esgland and found the costs of
delivery were greater than the costs saved asult odghe (statistically insignificant)
prescribing changes observed (Watson 2001). Howevéris study based in 20 general
practices in England, the team delivering the r@gtion did not explicitly make any
recommendations of a cost saving nature which iswal for pharmacist-led prescribing
support in the UK. Without cost saving as one efkhy outreach messages, and without an
endpoint associated with significant costs (fromN&S perspective) e.g. hospitalisations, it is
less of a surprise that cost effectiveness wasowepr. May et al also found this to be the case
in 1999.

Possibly the most detailed study of the cost effeness of outreach visiting was described by
Mason (2001). Their perspective was that of thecgolaker faced with the decision to
implement guidelines on ACE inhibitors for heaituee and tricyclic antidepressants rather
than newer, more expensive SSRI antidepressantée Whir analysis, like the original
publication (Nazareth 2002), is at times difficuatfollow, it appears that their model of
outreach became cost effective if the focus wasnmmoving quality (increasing ACE

inhibitor use in heart failure) but not for cosvisay (tricyclic instead of SSRI

antidepressants). Key reasons behind this weresisd and included the large health benefit
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achievable through the use of ACE inhibitors inrh&slure while the relatively small cost
savings accrued by switching antidepressants didffget the cost of the outreach visits.
Acknowledging that the process of implementatiobe&dt practice in prescribing incurs a
cost, Mason summarised the importance of evaludtiagolicy cost effectiveness of
prescribing change models, and argued for the measunt of costs to form part of
implementation research design.

2.4.6 The Hawthorne effect

The Hawthorne Effect was first described followattempts to improve productivity in the
Western Electrical Company’s Hawthorne works intN@&merica in the 1920s (Mayo 1993).
Subsequently, it was defined as ‘an increase irk@rgrroductivity produced by the
psychological stimulus of being singled out and enlfeel important’ (Franke 1978). More
generally, the phenomenon of improved performanmsetd an awareness of being scrutinised
or tested has been applied to participation inadimresearch (Braunholtz 2001). In the
context of clinical trials, it is not possible tordrol for the Hawthorne effect. In controlled
trials involving educational outreach or other ferof support that cannot be masked by
design, participants in the usual care arm are@wftheir ‘usual care’ allocation and the fact
that comparable participating practices are rang@ihbcated to receive an intervention. This
may be enough to improve practice beyond that wimidint occur outwith the trial setting.

Not being able to control for the Hawthorne effeatjgests educational interventions tested in
a trial context, will appear less effective thaayttare in clinical practice. The literature review
did not generate any information directly, abowet skrength of the Hawthorne in the context
of educational outreach or other pharmacist lec¢cational or prescribing interventions.

2.5 Template for a new intervention

Based on this literature review, and an understandi the workings of repeat prescribing
and general practices’ approaches to disease maeagethe following are key features
worth incorporating into the design and reportifig onultifaceted, new model of prescribing
support:

» Utilisation of multiple strategies to effect chan(@sufsky 1998);

» Face to face, brief educational exchanges witHosament;

* Adequate training for pharmacists, paying attentooommunication skills and
approaches used by the Pharmaceutical Industrycfiiex 993 and Watkins 2003);

» Clear definition of the components of the intervemtand how they were delivered;

» Multiple intervention components including: antaffn of barriers, interactive provider
education, confidential feedback, make explicikdiletween everyday practice and
published evidence of effectiveness (Watkins 2003);

* Reminders, patient education;

» Specific focus on statin prescribing/cholesteratdang;

* Involvement of local opinion leaders (Freemantl@3)0

* Intervention underpinned by theoretical modelseatidvioural change (Davis 1998, 1995);

» Delivery of the intervention to nurses and practitf in addition to GPs (commonsense
approach, recognising the dynamics of the geneaatipe team);

* Minimum of three outreach visits, with sufficiemhe within each visit to establish
rapport, credibility and inspire change (Yeo 1994);
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» Confidential feedback on a one to one basis (H®8};9
* Twelve month duration of intervention with multipieeetings (Schmidt 1998);
* Provision of organisational and administrative h@&pnders 2005);
* The use of pharmacists based in general practtigsrévious work has involved
community pharmacists or academics), with accepsactice information and a peer
support network between pharmacists deliveringritexvention.

2.6  Template for a study to test a new interventio

Review of the literature spanning 20 years inde#tat more and better evidence is needed to
determine the effectiveness of pharmacists in #ig&mpts to change prescribing behaviour.
The available literature is difficult to interpieecause of inconsistent or nonexistent
nomenclature or explanations of the interventioglszdred by pharmacists. Study designs are
often inadequate, trial durations and length dbfelup insufficient to enable evaluation of
clinical outcomes and much of the outcomes arega®celated. Other trials have
methodological weaknesses such as lack of contooipg, poor methods of randomisation,
inadequate statistical analysis and problems wiittrinal or external validity (McLaughlin

1991; Beaudry 1989).

The following features of a trial are thereforeelikto add to the body of literature in this area:

» Sufficient power to detect differences in clinicalsurrogate clinical outcomes;

» Applied across different general practice settifaguent, deprived, single handed,
group practices, training and non training (whiles iunlikely that statin prescribing
patterns differ between training and non trainingcgices (Ashworth 2006, Mackay
2003), we considered it useful to have recruitetth hypes of practices with examples
in each arm of the study);

* An assessment of prescription collection ratesasdication of the extent of
adherence to newly prescribed medicines;

* Recruitment of untargeted practices, where thevarigbility in the need for changed
prescribing (this will help confer generalisabilafthe results);

» Stratification of important measures of baselinespribing;

» Pilot work to ensure theoretical underpinning, fledity of the model including
acceptability to GPs;

» Appropriate choice of methodology and analysisate@taccount of clustering;

» Description of qualifications and training of pharsts delivering the model,

» Collection of patient and practice level prescripdata at baseline and follow up,
including incident and prevalent cases;

* Follow up of outcomes after 12 months (Pearson 2003

» Link any cost savings to health outcomes (Belby7)99
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2.7 Summary

In view of the increase in LTC prevalence and tieegased cost and complexity of
prescribing, introduction and testing of a new priggng support model is timely. The
publication of HPS in 2002 signalled a change enrttanagement of cholesterol and vascular
risk using statins (HPS 2002). The message wasthaatients with established occlusive
arterial disease were at high risk and should degted with a statin, regardless of total blood
cholesterol level. In Glasgow, this recommendati@s disseminated passively by post to
each general practice in the form of an updatedoai guideline (Appendix VIII). In view of
the potential importance of this updated guidaondéé¢ local population and the relative
ineffectiveness of passive dissemination as a mefctsanging prescribing practice, it was
appropriate to test a new intervention to impraediis prescribing for a high risk cohort of
primary care based patients. Priorities includagstroicting, delivering and testing a novel
educational outreach intervention with the objextiv changing healthcare professionals’
prescribing behaviour relating to statins or thaagement of vascular diseases in a way that
enabled measurement of outcomes of benefit torgatie

Herbert (2004) summarised the need as follows:dOheessages, proper trial design and
sensitive outcomes are necessary to demonstratgehan prescribing”.

General practice based pharmacists will be traioetliver this intervention, as they are
ideally placed to implement guidelines in the Idegn, as part of their routine service
delivery.
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Chapter 3

Methods

3.1 Background

This chapter justifies and describes the methodotd@ cluster randomised controlled
trial of a new, pharmacist-led intervention caliatin Outreach Support (SOS).

3.1.1 Complex interventions and their evaluation

The Medical Research Council’'s guidance on devaefppind evaluating complex
interventions describes dimensions of complexity e implications for evaluation
(Medical Research Council 2011). The SOS intereentionstitutes a complex
intervention on the basis of several dimensionsoafiplexity:

* Number of interactions between components in tipeemental and control
interventions;

* Number, and level of difficulty, of behaviours réepd by those delivering or
receiving the intervention;

« Number of groups or organisational levels targétgthe intervention;

¢ Number and variability of outcomes;

* Degree of flexibility and tailoring of the intervigon permitted.

Consequently, the guidance recommends severafrésatworth considering in an
evaluation programme. Of relevance to the SOSarmlusefulness of a range of outcome
measures and the suggestion to adapt the inteowetati‘a local setting” (in this case,
practices).

Using the learning from Chapters 1 and 2, desayibiie following features is important to
enable comparison with previous work, and will bdrassed in this chapter:

* Number of visits and other contacts;

e Duration of visits;

e Timing;

* Objectives of meetings;

» Description of those present in the meetings;

* Nature and duration of preparatory work and follggvsupport;

» Level of access to patient information;

e Clinical topic(s) considered and main messageseled;

* Extent to which the pharmacist identified organ@al issues in addition to
personal barriers relating to knowledge/beliefs;

* Extent to which the pharmacist supported the praar GP to implement change;

» Rationale for choice of outcomes.

3.1.2 Rationale for using a cluster randomised cortlled trial design
Poorly defined educational outreach interventiamd methodological weaknesses in

associated trials are common; a Cochrane reviewdtasnmended improvements in both
(Thomson 2002).
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Cluster trials are an important method of evalgpéducational outreach and related
interventions, but cluster randomised trials mayroee difficult to design and perform
than individually randomised trials, because ofttireat of bias (Puffer 2003). There are
opportunities for bias at cluster and individualigat level. In addition, the choice of
cluster design brings a requirement for increaiilegsample size. Therefore, the choice of
cluster randomisation design was considered cayeful

The questions to be answered by this trial werethdrgand if so, the extent to which), the
SOS intervention, delivered at practice level, éased the proportion of community
dwelling patients receiving a statin at optimal&osith cholesterol controlled (less than
5mmol/l (less than 4.2mmol/l post Coronary ArtergpBss Graft; Appendix VIII). These
guestions were best answered through a prosperdiveomised controlled trial design
with sufficient follow up to enable the effect afyaimprovements in statin prescribing and
cholesterol levels to develop.

Practical reasons led to the decision to use cluatelomisation. During a pilot in five
practices in 2002 (and extensive pre-pilot workhia years prior to that), the SOS
intervention was found to be best suited for delia general practice level, because
practice level organisational barriers were recegpghias rate limiting when pharmacists
attempted to change statin prescribing. For exanifpd@e or two GPs or nurses within a
practice were motivated to systematically idenéifd offer eligible patients simvastatin
40mg, this might not translate into action becahseother GPs and nurses needed to be
supportive and share the workload. Agreement frbi@Rs and Nurses was necessary to
enable identification of eligible patients and aaolination of the process of patient
invitation and follow up. Targeting and randomisindividual GPs for an educational and
organisational support intervention was therefarpractical, as was maintenance of
blinding between GPs in the same practice. Contatioim through exchange of learning
between GPs from the same practice was unavoidafdecontamination of usual care
leads to biased estimates of effect size (Ukomuw9s8).

Randomisation at patient level was not appropedtesr, because responsibility and
prescribing decisions for individuals were subjecthange and influence by multiple GPs
and Nurses over the course of time. This meanttiegprescribing and cholesterol
management of patients in one practice were margasito each other than patients from
another practice. This violates the assumptiomd¢pendence necessary for an
individually randomised trial (and the assumptidimdependence of observations).

Prospective, cluster randomisation offered the Wagtto eliminate these threats of
systematic error (Campbell 2001).

The need to account for clustering extended to mgects of this trial: randomisation,
sample size estimation and power, analysis andtiegoCampbell (2001) suggested
describing these and other items separately, wéy@orting a cluster randomised controlled
trial. Their checklist of items will be used inshthapter.
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3.2 Methods

3.2.1  Setting - NHS GG&C

At the start of the SOS trial (2003), NHS GG&C ¢adbas two geographically and
organisationally separate Board areas: Greateig@®lasiealth Board and Argyll and
Clyde Health Board. In 2006, Argyll and Clyde Hbedoard split and the Argyll area
merged with Highland Health Board. Greater Glasgtealth Board absorbed the Clyde
component, and was renamed GG&C Health Board. O t8al involved practices and
policies within Greater Glasgow only.

NHS GG&C Health Board provides health care to alni2686 of the Scottish population.
The GG&C population lives within a diverse geogiliapharea, encompassing both urban
and rural settings and suffers high levels of dggion and unemployment with the worst
health status and most extreme health inequaiiti€sotland. Although overall life
expectancy is increasing, the population faceowigig burden of morbidity and disability
driven by LTCs. In addition, the Board area congimito attract an increasing migrant
population, with their own health challenges. LTa&sount for over 80% of total general
practice consultations and 60% of hospital bed @@gpartment of Health 2004).
Cardiovascular Disease (CVD), cancers and chrasigiratory disease account for the
majority of premature deaths. In the Board’s Dioectf Public Health Report (2009), the
following key health problems were identified:

« CVD;

* Health inequalities;

* Substance Misuse (drugs, alcohol and smoking);
e Obesity.

A substantial proportion of CVD risk is attributalib high cholesterol and some of this is
preventable through prescribing of statins in adance with robust evidence from clinical
trials. CVD encompasses several distinct conditengs Coronary Heart Disease (CHD).
Other conditions sharing the same vascular pathsplogy include stroke, Transient
Ischaemic Attack (TIA), Peripheral Vascular Dise@®¥D) and Diabetes. Underlying
coronary vascular disease is the most common rdas@oronary Artery Bypass Graft
(CABG) and Angiography, which classifies patientsodave undergone these procedures
as being at equivalent risk as patients with CHEIDGs the largest subgroup of CVD and
as such, is a strong predictor of CVD trends. Amamy of the combined prevalence and
impact of vascular disease within GG&C was not lakdé. However, age standardised
CHD death rates were available and are describE@yiB.1. While the prevalence of CHD
is decreasing, in GG&C Health Board it remainsléagling cause of death, with rates
consistently above the National average (Figurg 3.1
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Figure 3.1  Coronary Heart Disease Death rates INHS GG&C

Coronary Heart Disease: age standardised death rates, males (15-74 yrs)

NHS Greater Glasgow and Clyde and Scotland, 1976-2005
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Several factors could have accounted for the sleefine in death rates in GG&C and the
rest of Scotland over this period. These includegroved primary and secondary
prevention of CHD e.g. improved prevention and ngan@ent of hypertension or
myocardial infarction (Capewell 1999). Decreaselsland pressure over this period were
confirmed by data from the Scottish Centre MONIG&dses, with additional data
showing reductions in smoking prevalence and chereklevels between 1976 and 1996
(Evans 2001).

The Heart Protection Study and derived GG&C guidarféered an opportunity to further
tackle the burden of CHD and other vascular maytéir patients with vascular disease,
because of the finding that simvastatin 40mg daihb years reduced the rates of heart
attack, stroke and revascularisation by approxily@®%. While cholesterol decreased in
HPS, the use of simvastatin 40mg was sufficiemtctuieve benefit without cholesterol
reduction.

The challenge for GG&C and other health care prengdls to maximise the uptake of
robust evidence based treatments such as this.
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3.2.2 Aim of study

The aim of the study was to evaluate the effectgsrof pharmacist-led SOS intervention
delivered at the level of general practices, taiica staff.

The SOS study therefore tested the hypothesipthmaary care, general practice based
pharmacists delivering the SOS intervention attoradevel, can increase the proportion
of patients prescribed simvastatin 40mg with tibwolesterol controlled, compared with
care as usual.

3.2.3 Endpoints

The primary endpoint was the proportion of patigmescribed simvastatin 40mg daily
with cholesterol controlled, evaluated at the leofahe individual patient, in the SOS
intervention arm practices compared with Usual QEI€). Secondary endpoints were:

* Prescribing of simvastatin;

» Cholesterol control;

» Prescribing of simvastatin 40mg;

» Cholesterol tested since randomisation for patiprescribed simvastatin
40mg;

* Cholesterol levels of patients prescribed simvas@#img;

* Cholesterol levels tested since randomisation;

* Cholesterol levels;

* Prescribing of any statin.

Outcomes were assessed between 1.4 and 2.2 yesas (n7 years) after randomisation.

In a post hoc analysis we assessed the impace @S intervention on safety outcomes
using the time to first vascular event, for thoaégnts who could be traced from baseline
to follow up. The mean duration of follow up forfety outcomes was 2.5 years, ranging
from 2 to 2.8 years.

3.2.4 Sample size and power

Cluster randomised trials require larger numbeisdividuals because there tends to be
correlation of outcomes within clusters which othiee reduces the statistical power,
compared to individually randomised trials. The Imoet of calculation of sample size is a
key difference between a practice randomisedanadl an individually randomised trial:
the sample size needs to increase to accommodsterthg, using a cluster inflation
factor (also called the design effect, D). The glesffect is related to the cluster size (m,
the number of patients in each cluster) and thra icluster correlation coefficieng,(

which measures the size of the clustering effecthe correlation of patient outcomes
within a cluster) by the equation:

D=1+p(m-1)

The design effect enables calculation of the ambynthich the sample needs to be
multiplied, to maintain sufficient power.
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The original sample size calculation for the SG& was based on a pilot study in five
general practices in 2002. Then, the interventias planned to focus on statin prescribing
for patients with CHD only. We found that approxieig 50% of patients with CHD had
controlled cholesterol before the intervention. patients with no record of cholesterol
level recorded in their case notes, we assumeesteobl was uncontrolled. There was
considerable variation between practices, with0.4. We assumed that 40 patients would
be recruited per practice in the subsequent cluatetomised controlled trial, demanding a
sample size increased using a design effect of([5#61 + 0.4 {40 — 1}). On this basis, it
was calculated that approximately 20 practicesp@iOgroup) would be required for the
study.

Pilot work also showed that 80% of patients withBC&hd uncontrolled cholesterol would
achieve cholesterol control after the SOS intetieenfresulting from increased
prescription of simvastatin 40mg). Assuming theportion of CHD patients controlled in
intervention practices would be 90%, compared & % control practices, and that 40
patients were selected from each practice, theady svith 10 practices in both the
intervention and control groups would have in egaas90% power to detect this
difference at a 5% significance level. If 30 prees were selected (15 in intervention arm
and 15 in UC arm) this would allow for up to fivaigs to drop out of each arm of the
study. The high practice dropout was anticipatedemw of the duration and intensity of
the intervention, which was considered difficultstastain, from practices’ perspectives.

Recruitment secured the participation of 31 prastié\t baseline, data were collected for a
greater number of patients than anticipated (méa3® patients per practice). This was
due to requests by practices, who were keen ttheséata for audit purposes, irrespective
of subsequent allocation. All practices therefareegsed their baseline information, as
collected by the pharmacist. We found approximad€6 of patients had cholesterol
controlled (Appendix VII). These findings led tdcaver design effect of 7.45, and enabled
re-calculation op= 0.05 (Ridout 1999). The study was therefore pedédo detect much
smaller intervention effects than anticipated fribva pilot. For example, assuming 88% of
the intervention group would have cholesterol called at the end of the intervention
period (Dec 2004) compared with 76% in the UC grdhe study had 93% power to
detect a difference in cholesterol controlled betmvgroups at a 5% significance level.

Ethical approval and study registration

Ethical approval was granted in December 2002 (AdpeVI). At that time the

intervention was called ‘clinical facilitation’ aralcost effectiveness analysis was planned
to run in parallel to the study. As the unit ofeintention, all practices provided written
consent to participate. The study was registei@BUTN61233866.

3.2.5 Practice recruitment

All 232 single handed (SH) and Group (G) practiceGreater Glasgow (population
962,106) were eligible to participate and invitesd@lows:

1. The NHS Glasgow register of general practices segarated into SH (one GP listed
against the practice cipher number, n = 63) andd6tiges (more than one GP listed
against the practice cipher number, n = 169). fpaabtice’s CHI code was entered into
MINITAB and random numbers generated. Forty eightpces (24 single handed and 24
group) were randomly selected to obtain 30 consgriractices.
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2. Each practice was contacted by phone to corthemames of the GPs, practice
manager and nurse(s). Although the register oftjpegwas the most accurate available at
that time, seven single handed practices were mgeloin existence: six had dissolved and
one had merged with a group practice. Therefoghteidditional SH practices (seven
replacements and one additional in view of the chtissolution of single handed
practices at that time) were randomly identifiedifvitation purposes.

3. A draft invitation letter was passed to 4 pisioty GPs and the study supervisor (JM) for
comment. Suggestions for change were incorporatdcaeery GP, nurse and Practice
Manager in each practice was posted an invitabquatticipate. A reminder was sent if no
reply was received from the practice within two kee

4. If no reply was received, after a further twoeke another invitation was sent.

5. Non responding practices were phoned and askeadddecision. Three SH practices did
not reply in writing, but were keen to meet to fiomat more information before deciding.
Two subsequently declined and one consented ateting. One Group practice requested
a meeting prior to deciding. At the meeting, thagtice consented.

6. On receiving written practice consent to pgoite, a meeting was arranged with each
practice, to provide adequate information aboutsthey to confirm all practice staff
understood the study requirements and to minintispalit.

The invitation process was approached systematjcalas not to favour selection of one
practice over another and minimise this potenbakse of bias. Thirty one practices (15
SH and 16 G) representing a total population of 33® patients, (12% of the Glasgow
population), agreed to participate. All practicestinely recorded patient demographic,
clinical and prescribing information on their conignised administration support system.

3.2.6 Participating practices and patients
3.2.6.1 Practice staff

All Practice staff (reception staff, practice maeisy GPs, Nurses and any other staff)
received a verbal reminder of the intervention aswdial care arms of the study, from the
pharmacist collecting baseline data.

3.2.6.2 Eligible patients

Practices were asked to identify patients who loedilened vascular disease. These
patients were at 30% risk of suffering a cardiovascular, cerebrouéa or peripheral
vascular event in the next 10 years. In accordaniteGG&C Cholesterol Guidelines
(Appendix VIII), this level of risk was confirmed/lthe following confirmed diagnoses:

* Myocardial infarction;

« CABG / angioplasty;

e Angina;

* Angiographic coronary artery disease;

» Stroke/transient ischaemic attack;

» Peripheral ischaemic arterial disease/intermittéanidication;
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» Diabetic patients aged over 45years.

A validated computer search of each general pestaomputerised patient record
generated a list of eligible patients. The validifthe computer search was evaluated
during the pilot phase in two practices (Lowrie 2D®ensitivity (completeness: how good
the search was at identifying patients with a coméid diagnosis of vascular disease
recorded in the case notes) ranged from 88% to 1&@dpositive predictive value (the
chance that patients identified by the search bhas@nfirmed diagnosis of vascular
disease) ranged from 63% to 66%. This lower thaoeeted positive predictive value led
to the decision to screen each patient’s handwri#ese records to collect relevant data in
addition to collecting data from computer records.

3.2.7 Baseline data collection

The following baseline data was collected by NH®layee pharmacists between May
and November 2003, across all 31 practices:

Practice characteristics| Demographic field | Qualifying Drug field
diagnoses§
List size, Post code Practice CHI Ml Statin
(description of
Number of whole time | Date of data Diabetes, which statin)
equivalent GPs collection Dose
CABG
Number of whole time | Patient Start date
equivalent practice identification Stroke
nurses number
Angioplasty Dose increase
Number of patients & | Date of birth date
30% 10 year risk of TIA,
suffering a Sex Most recent
cardiovascular, Angina/l[HD cholesterol level
cerebrovascular or Patient status (left
peripheral vascular practice, case notes PVD/Intermittent Date of most
event unavailable) claudication recent
cholesterol level

8with accompanying date event(s) / diagnosesrisirded on practice computer

The template used for baseline data collectionvisrgin Appendix IX. Due to time and
resource limitations, a systematic sample of ettarg eligible patient’s data was
collected in 5 practices with the largest list sigg2330, 7354, 7215, 7099 and 5616
patients). Therefore, cross sections of data welleated at baseline. In addition, in all
practices, some demographic data (in particular;Batient identification number”) was
not collected. Both factors precluded longitudifudliow up of all patients. In all other
practices, data was collected from each eligibteeptis record, anonymised in the
practice and entered onto an ACCESS database.
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3.2.8 Randomisation

3.2.8.1 Sequence generation

Due to the relatively small number of recruitedgbices and practice level randomisation,
only two strata were used (Pocock 1983). To maxarthe chances of practices in the
intervention and UC arms of the study being comparat baseline, we separated
practices into the prognostic factors that weraigfind to impact on the primary endpoint:
Single Handed (SH, n=15) or Group (G, more thanfali¢ime GP; n=16) and the
proportion of eligible patients whose cholesterakwontrolled at baseline. This
distinction was made because we suspected that largctices were more likely than
single handed practices to implement the SOS iatgion. Though we were not aware of
an evidence base surrounding this (in fact, theltefrom the EBOR trial suggest the
opposite (Nazareth 2002), however, we suspectedituaip practices would have three
features favouring better uptake of the SOS int&ioa:

1. Multiple partner practices would have more adeairecord keeping, systematic
case finding, call /recall systems;

2. Greater capacity and flexibility to absorb amaial work incurred by the
intervention;

3. More spare rooms, enabling a pharmacist to wuttk the practice team on the
same day each week. This would tend to increasehdweces of the intervention
working.

To minimise imbalance between SOS and UC praciicpsoportions of patients with
cholesterol controlled, our framework had this ageondary division. We used the ratio:

Number of eligible patients with cholesterol inget range
Number of eligible patients

Within their strata (SH or G), practices were agethin ascending order according to this
ratio, ordered then numbered sequentially, ancegdjractice 1, practice 2), (practice 3,
practice 4) etc.

This approach to randomisation minimised the diifees from these prognostic factors,
between treatment groups, to validate the assumgiet any differences seen in the
outcomes were most likely due to differences betwibe SOS intervention and UC and
not random imbalances in baseline characterisgbsden practices in the SOS and UC
arms.

3.2.8.2 Allocation concealment

A table of random numbers (MINITAB statistical sefire) was used with one practice
from each pair randomly allocated the number “1d #re other allocated “0”. The SOS
intervention group was randomly allocated “1” an@,U0” (Appendix X). This process
sought to ensure a balanced allocation of pracheéseen SOS and UC arms in respect of
Practice status (SH or G). This type of matchedteludesign (‘matched pair’ in which one
of two matched clusters in a stratum are randorsgygaed to each intervention) is
frequently adopted in cluster randomised trialsr(er 2000)The allocation was

therefore based on clusters rather than on indalgj@nd the identity of all the practices
was concealed until after allocation to SOS intetiom or UC.
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3.2.8.3 Implementation

The allocation sequence was generated by Alex Mo&adme (AMcC). Richard Lowrie
(RL) assigned practices to the SOS interventiod©r Randomisation and random
allocation took place on™4November 2003, resulting in 8 group practicescalied to the
intervention group and the corresponding 8 prastatcated to UC. In the single handed
practice stratum, 6 pairs were formed and one faoh was allocated to the intervention/
UC group. One SH triple was formed with two praesi@allocated to the SOS intervention
and one to UC. However, on contacting the practicestify them of their allocation to
the SOS intervention or UC status, we found that ®H practice had already disbanded
(this practice was one of the triple and had didlednunknown to us at the time, before
the date of randomisation). This practice’s patiemere dispersed across other Glasgow
practices and could not be followed up. Therefbrg practice’s patients were not included
after baseline description of collected data.

Sixteen practices (8 G and 8 SH) were allocateddd&OS intervention arm and 15
practices (8 G and 7 SH) were allocated to the W a the study. Progress of practices
and patients through the initial stages of enrolnaea allocation is described in Appendix
XV.

3.2.84 Blinding

In common with trials of other educational intertrens, double blinding was not possible.
The study was assessor blind, because when dateollested at baseline, allocation had
not occurred. At follow up, two independent reskars collected prescribing and
cholesterol outcome data. Both were blinded to hwrepractices had received the SOS
intervention or UC, therefore bias in the procesdata collection was minimised.

3.2.9 Statistical analysis

Baseline analysis compared participating with nartipipating practices, SOS with UC
practices, and single handed with group practieaient level data was not collected for
non-participating practices. Summaries used coatisawand categorical variables, as
appropriate. Practice-level data (e.g. number of, @8t size) was compared using the
Wilcoxon-Mann-Whitney test, or, for comparisonsvibe¢n SOS and UC practices, using
the Wilcoxon Signed Rank test within pairs of pices.

Patient level data were analysed at the indiviteiadl for greater power. Analysis of
primary and secondary endpoints involved the ugegression models, to account for
pairing. Each outcome was dependent upon whethastan individual was in a SOS or
UC practice, and on which practice pair they warelhe regression models therefore
included an adjustment for the matching used idoarisation, in the form of a 15 level
categorical variable with each outcome being dependpon whether or not an individual
was in an intervention or control practice, andadrich practice pair they were in.

Logistic regression was used for binary (categdrmatcomes e.g. male/female or
gualifying diagnoses and normal (least squaresi)megression was used for continuous
outcomes e.g. age. For comparisons of cholestveld, a (natural) log transformation
was used due to the skewed distribution and bacistormed for reporting purposes.
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For comparisons between single handed and groutiqes, data were aggregated up to
practice level and compared using the same meth® s practice-level data.

This approach was used instead of chi-squareests;tbecause of the need to adjust for
the matching of practices.

Subgroup analyses of the primary and secondarpomés were: age, gender, practice
level socioeconomic deprivation, practice typejguds eligible at baseline vs. eligible
after baseline, cholesterol controlled at basalmeaincontrolled at baseline, statin
prescribing at baseline, number of vascular diageas baseline, presence / absence of
CABG at baseline. A two-sided p-value of 0.05 wadeeh to represent statistical
significance in all analyses. RL conducted all gea$ (at baseline and follow up) using
MINITAB version 13. Confirmatory analyses were cantéd by The Robertson Centre for
Biostatistics (Suzanne Lloyd, AMcC).

Fixed and Random effects models

There were multiple measurements from the sameipeaand pair. Regression analysis
was used to investigate the relationship betweemeabponse variable and one or more
predictors. Fixed effects regression models assuheednly source of variability was
between subjects (and that this was constant aalgssactices); adjustment was made
only for the pairing of practices. However, theadatas not independent (patients within
practices and pairs were more likely to be sintibaone another than patients from
different practices and pairs). Random effectseggion models treated practice pairs as
random effects, taking into account two forms afiafaility: within practice/pair and
between practice/pair variability.

Either fixed or random effects models could havenbased; both were tried, and the
results were very similar, with fixed effects benegorted. In each case, models were
adjusted for age, sex and deprivation in additoothe pair.

3.3 The SOS intervention

Appendix XI summarises the process of the SOSvatgion. This summary was used as
an aide memoire by practice staff. Pharmacistveietig the SOS intervention introduced,
discussed and reinforced the main messages frengtinleline during three face to face
meetings. Between meetings, the pharmacist workéuki practice one day per week, to
understand and whenever possible, improve theipeé&attempts at introducing a
systematic approach to offering simvastatin 40melitnble patients.

3.3.1 Overview

Face to face meetingsvolved GPs, nurses and non clinical (administegtstaff in 15 of
the 16 practices. One practice (Single handeddicgaated in the first meeting but then the
GP declined further meetings due to time constsaiill intervention arm practices
received meetings on different dates, but all tlneetings were completed between
December 2003 and December 2004. The gap betwestmgewas approximately 4
months, depending on the availability of the Gi= sf the practice and pharmacists’
annual leave. The names and contact details aobkigatients (who were not prescribed
simvastatin 40mg) were identified by the pharmaaist practice staff. The pharmacist
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helped the practice to agree on whether, how arehwd introduce a new prescription for
simvastatin 40mg to eligible patients, on a casedse basis. GPs were asked to adopt and
apply the same approach to statin use (i.e. gnielddased) for incident patients as they
encountered them during routine practice.

Before the first meeting

Pharmacists worked in their allocated practice dmeeach week for approximately one
year. They accessed, collected and summarisedphbaiel information to confirm that
each patient who was eligible for a statin had keféared one, or was currently prescribed
a statin. This involved confirmation of eligibleaginoses, statin prescribing (current and
historical), prescription ordering, cholesterok$esnd levels. Practice disease registers
were validated and updated or amended where nege€dgective or subjective
confirmation of diagnoses was sought by lookingtigh case notes, computer records or
hospital (including Accident and Emergency) disgedetters.

The pharmacists collected the names of eligibleepts who had no history of having
received a statin or who were prescribed a statndmse lower than 40mg simvastatin
equivalent. If there were any obvious reasonsHematient not having a statin at sufficient
dose, this was collected. Reasons for patientsaoeiving a statin included failure of the
practice to offer one, the patient defaulting reatappointments, dropout from
prescription ordering or a history of statin intalece or contraindication. Some eligible
patients had been overlooked by their practiceptit@macist reinstated these cases onto
the relevant disease register, in order that theyldvbe subject to routine call and recall
for review by the practice, or contacted with tffileioof statin initiation. In some cases, the
pharmacist noticed that the patient had moved hbusthe new address had not been
entered onto the practice computer system, medhengatient would not have received
notification of the need for an appointment atph&ctice if a letter had been sent.

The pharmacist used the time in the practice tecband summarise eligible patient level
information on diagnoses, statin prescribing hisard cholesterol levels. Baseline
information collected prior to randomisation wagsdigs a starting point for this process.
The time spent in the practice also enabled thenphast to identify prescribing traits and
gaps in care e.g. lack of cholesterol levels whiitlited the practices’ ability to better
manage eligible patients. The prescribing traitsdividual GPs were recorded whenever
possible. In turn, this provided a rich sourcendbimation help the pharmacist
individualise attempts to improve prescribing. Tdhésits were identified by running
searches on the practice computer, or collectianfofmation from handwritten case
notes, where it was possible to identify which Gié bontact with each patient. In Group
practice when these could not be traced to indali&Ps, the information was used in
summary form during meetings, as a prompt for iidial GPs and nurses to reflect on
their practices’ approach to prescribing. Time $pemhe practice and activities were
recorded to inform a future economic analysis.

Organisational barriers to increasing the uptak&iraastatin prescribing were noted.
These included a lack of willingness in the praztiz persevere with invitations for
patients who had not attended one or two scheagpdintments. Letters of invitation
were sometimes difficult to read, and only offeveatk-time slots for patients of working
age. Updates of patients’ phone numbers were oftéadded to the practice computerised
records, which made it difficult to contact pateid arrange appointments. For some
housebound patients, who also appeared on théleliggt, practices possibly did not
consider visiting at home to deliver an annual &head use the opportunity to start a
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statin. In each case, the pharmacist attemptegoast the practice in finding ways to
engage and implement the key messages of the ezhalatessions.

3.3.2 Meeting one

Each pharmacist received clear instruction to aidiiee following three objectives during
meeting one:

* To enable relationship building between pharmaaist practice staff;

* To evaluate the GP or nurse’s awareness and uaddnsgy of the HPS trial and
statin prescribing guidelines;

* To identify perceived barriers to changing statiesgribing in line with guidance.

Taking approximately 30 minutes, this face to fanteractive discussion included a power
point presentation, involving the pharmacist anche@P, nurse and other practice staff.

The first meeting helped the GP or nurse to undedsthe the SOS intervention process
and was conducted on a one to one basis in thég@a8n open, honest exchange was
encouraged. The pharmacist asked some open questierplore the GP or nurse’s usual
statin prescribing practice. For example, this maye included asking which statin was
prescribed first line, at what point statins werigiated (what was the trigger for initiating
a statin), whether patients were assessed fotia &ad other secondary preventive
medicines) opportunistically or through planneda@ppments, was an up to date
cholesterol and liver function test result neetiéqresent before statin prescribing. The
pharmacist asked about the GP or nurse’s awaranesgews on the recent Heart
Protection Study and recently disseminated statidedine. The pharmacist took notes
during the discussion; in one practice, the pharsh#&pe recorded the discussion. All
information was retained in the practice, storexhgside patient case notes if paper based
or saved onto the practice computer if electrorgc gower point presentation or summary
statistics from baseline.

Having already prepared a summary of the pract&@tn prescribing (numbers of
patients, statin type, dose, trends over the pastkars, cost), this was shared and
discussed during the meeting. Other practices'qoiteiag was used as a comparison. GPs
and nurses were asked if they wished to hear #hesvof ‘educationally influential’ local
opinion leaders and if so, who these opinion leawl@re. Sometimes, the GP or nurse had
a question about the guideline or HPS or statimd the pharmacist could not answer it.
This prompted a phone call, email or visit to tlenmated expert, or to a local consultant.
Answers were fed back to the GP/nurse during thersemeeting, and if similar questions
arose from GPs or nurses in other practices, assavet advice was shared across the
network of pharmacists delivering the intervention.

The pharmacist had observed the practice’s orgammsbefore meeting one and was
encouraged to use these observations and turnititerguestions for each nurse and GP
during meeting one. In this way, existing presernpicall and recall procedures were made
explicit and discussed openly. This helped to fabesmeeting on target setting and
consideration of new ways to improve the uptakguifieline based statin prescribing for
patients with vascular disease.

Each GP and nurse was asked what they consideledtteeir own and their practice’s key
barriers to systematic offering of simvastatin 4Gmegach (eligible) patient not prescribed
it. If the discussion progressed well, targets vagneeed for the desired proportion of
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patients with statins and cholesterol controlledhieir practice, at the end of the
intervention. Benefits to some GPs were concepgedlin terms of achievement of
contract points and therefore remuneration forpifaetice. To others, the motivating factor
was the prospect of offering evidence based ptasgfor patients at highest risk. Some
GPs and nurses declined to commit to discussiortargets. Instead, they opted to receive
the relevant information on their practice’s stagrescribing and digest this in their own
time before coming to a decision on whether chama®necessary or desirable. If this was
the case, the pharmacist ensured concise, relbaakground information was tailored
accordingly. On some occasions, scepticism aroo@dunding of large randomised
controlled trials (e.g. belief that the trials &waded by the Pharmaceutical Industry) or
questions around the funding for the pharmacists prevented the GP from accepting
the main messages. Reassurance was developednoeeas the pharmacist was shown to
provide added value to the practice, by workingdilg, one day per week, carefully
identifying patients who could benefit from thedantention, and providing support to the
practice to implement change.

Cost savings were projected, in view of the lonastof simvastatin compared with other
statins (one month’s supply of generic simvast4fimg once daily was £1.32; a
commonly prescribed equivalent was Atorvastatin @@mce daily, costing £26.64 per
month).

3.3.3 Between the first and second meetings

Having met with all of the practice’s GPs and narske pharmacist had sufficient
material to enable preparation of a tailored leggfaction plan for each individual
GP/nurse and the practice. The pharmacist trarextthe learning and action plan
gathered from the one to one meeting with each GRiKge, into a concise power point
presentation (Appendix Xll gives an example of a@opoint presentation from Meeting
2 in a Group Practice). An aggregated version (gmised) combining all the points asked
by all GPs and nurses and provided in responsepreggred for presentation to the
practice as a whole. A printed report of the prestgon was prepared and circulated after
meeting two.

While the content of this report varied betweercpcas, common practical
recommendations included the practice (with supfporh the pharmacist) categorising
eligible patients into one of the following groups:

1. Not prescribed a statin

2. Receiving simvastatin but dose suboptimal;

3. Receiving simvastatin 40mg;

4. Prescribed a statin other than simvastatinngtdose;

5. Prescribed a statin other than simvastatin, #ifal dose.

In each case, cholesterol was controlled, uncdattar unchecked. This process was time
consuming and conducted systematically by the paeist) but agreed as necessary by the
whole practice, if progress was to be made onttdited objectives.

Appropriate actions were mapped to each categopaidént e.g. for those prescribed a
suboptimal dose of simvastatin, the pharmacistmegended each patient should receive a
letter with a new prescription for simvastatin 4Qrngrring contraindications. Based on

the pharmacist’'s impression of the practice’s repeascribing organisation and the
willingness of GPs and nurses interviewed, the mplaarst suggested who should be
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responsible for each agreed action. The pharmagcise in this process was to provide a
concise summary of the evidence base and consepsusn where required. Together
with practice staff, the pharmacist screened casesnnoting and recording the category
of each patient and updating the practice’s disezgister. Practices were asked to
continue the process of patient identification raite intervention period. In this way,
eligible patients included existing and incidentigyats.

The pharmacist therefore planned appropriate et responsibilities for practice staff
and matched these to each category of patienteTabldescribes a typical plan.

Table 3.1 Typical actions following a SOS interveiion meeting

Category of patient with vascular disease Intervenbn by practice team
(pharmacist, named nurse, named GP)

Prescribed low potencstatin® cholesterol | Switch to simvastatin 40mg by contacting

and LFTs known and at target on phone then confirming by letter
Prescribed low potency statin, cholesterol Letter for blood test then switch to
and LFTs not known/not at target simvastatin 40mg

Prescribed potent statin, cholesterol not atPhone call to discuss concordance
target

Prescribed potent statin, cholesterol and | Letter for blood test then increase dose if

LFTs not known/not at target necessary

Prescribed potent statin, cholesterol at | No action

target

Prescribed low potency statin, cholesterol Blo action *

target Check LFTs

No statin; LFTs and Cholesterol known Letter fopaiptment for consideration of
statin

No statin, LFTs and Cholesterol not known Letterdppointment for bloods then
discussion of need (GP/nurse), leading to
Statin prescription

Started on simvastatin 40mg (or other Letter for appointment for bloods
sufficiently potent statin), cholesterol not
known

Potency relates to the cholesterol lowering abdftyhe statin. Low potency statins include Fluatistand Pravastatin. Potent statins
are all others e.g. simvastatin, Atorvastatin, Rastatin. * Some practices decided, on the weifth®HPS evidence base, to
substitute low potency statins with simvastatin.

For each scenario, the pharmacist quantified timetran and confirmed the names and
contact details (address, phone number) of patfetitg) each category. The pharmacist
encouraged the practice to agree a follow up dade@name the person responsible for
ensuring actionSome patients were excluded from the interventiothb practice.
Typical reasons for exclusion included:

1. Patient known not to wish statin/dose increase;

2. Pregnancy;

3. Change to prescription inappropriate e.g. caduterminally ill;
4. Patient left practice/died since list produced,;

5. Documented intolerance to increased dose anstat

In practice, simvastatin was commonly prescribea stiboptimal dose e.g. 10mg. Branded
versions were sometimes used; these cost moreytdreerically available alternatives,
without conferring any additional benefit. Alterivat statins with a less convincing
evidence base e.g. fluvastatin, were prescribebfielpractice tended to overuse an
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expensive statin e.g. Rosuvastatin instead of sitatia, the pharmacist clearly articulated
the estimated long term impact on prescribing btelfye the practice if the status quo
remained. Prior to meeting two, pharmacists foumg foom the GP, reasons why
Rosuvastatin had been prescribed. All relevantrmé&tion on Rosuvastatin was obtained
and weighed carefully in comparison with the evimkenof benefit and costs of simvastatin.
The Pharmaceutical Industry representative for Rastatin was contacted by the
pharmacist, to ascertain their marketing approacheslucational materials, because their
detailing often underpinned the GP’s statin préseg decisions.

Workload implications for the practice were conseikeby the pharmacist in advance of
meeting two. Key anticipated actions included tbimgenerate letters to eligible patients,
setup a call/recall system, consultation time ameé to enter new information onto the
practice computer system to ensure long term folipvand sustainability of the changes.
The pharmacist anticipated these additional taskissaggested ways to overcome them.
Possible approaches included the practice divittiedist up and allocating part of it to
each GP to action, or reception staff agreeingtiopatients for an appointment, booked
for the GP during any quieter slots. In view of Hagety of simvastatin 40mg, some
practices agreed to review and/or issue patieritsamnew prescription by post. The plan
was prepared as an interactive, visually appegiegentation on power point, with
concise graphic material.

3.3.4 Meeting 2

Practices were asked to protect approximately aoe for this meeting. The pharmacist
and all GPs or nurses met together, because carssbagding and agreement on next
steps required input from all practice staff. E0BP or nurse could not make this meeting,
the pharmacist met with them separately to coventhin educational points and practical
decisions.

The objective was to gain firm commitment (fromiatlividuals and the entire practice as
a unit) on whether, when and how to phase a plasyfstematic implementation of the
guideline. Having thoroughly considered each pathe implementation plan in terms of
workload implications, the pharmacist deliveredrarractive presentation including:

* The evidence base;

* A guideline summary;

* Anonymised patient specific prescribing and clihotata,

« Simulation of therapeutic challenges;

* A comparison of the practice’s prescribing trendh weighbouring practices;
* Possible targets.

The pharmacist offered the views of respected psmsialists, having sought and
obtained these earlier. A plan for change was de=tywith timelines; targets (anticipated
improvements in prescribing, including tentativaqufication of improved clinical
outcomes for patients) and lower prescribing cosie discussed. Named GPs and nurses
and occasionally other practice staff e.g. Pradflemagers were asked to undertake
additional tasks to carry the plan to completiogreé®ed action always involved the
pharmacist committing to ongoing support for cregi register of patients with vascular
disease, to complement the practice’s efforts. glie@macist labelled suitable patients’
case records, identified barriers to GP or Practigse’s application of the evidence base
in the use of simvastatin 40mg and coached themays to overcome these barriers. The
pharmacist agreed to steer, monitor and feed bautk@ss on behalf of the practice.
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All pharmacists carried a checklist to standartligecontent and steer their performance in
meeting two, and these points were rehearsed dtramgng:

. Agree clear educational objectives;

. Agree clear behavioural objectives;

. Present both sides of controversial issues;
. Stimulate active participation;

. Use concise graphics;

. Highlight and repeat essential messages;
. Obtain agreement and build on it;

. Be enthusiastic;

. Keep to allotted time.

OCoO~NOOUIhWNPE

Meeting two therefore enabled the whole practicagiee on a course of action based on a
plan created by the pharmacist, honed through sissca with each GP, nurse and
sometimes reception staff or practice manager. plohwas tailored to the practice’s
organisation and capacity. It answered questiossdaat the first meetings through an
interactive presentation, keeping the name of thestioner anonymous if this was
necessary (some GPs and nurses chose not toitetalieagues know of gaps in their
knowledge although were happy to share this wighptarmacist on a one to one basis).

On some occasions, GPs and nurses were made awheeawidence base for the first
time as a result of meeting two and subsequentlyeaijto change practice from that point
onwards, without the need for further persuasicoweler, while the GPs may have
changed their first line prescribing to simvastd&timg daily, this only applied to incident
cases with vascular disease. The bulk of presgi@pplied to patients with pre-existing
vascular disease; to change the practice’s presgribquired modification of prescribing
for prevalent cases. If agreement to change prevasses was reached during meeting
two, the challenge was to involve practice stafthis process.

3.3.5 Between the second and third meetings

Following the meeting, the pharmacist continuedaook in the practice on the same day
each week. This enabled a continued focus on th&ementation of change,
reinforcement and provision of feedback throughgpees reports, until the agreed actions
were carried out. Through negotiation, the pharstaaicouraged the practice reception
staff, management, GPs and nurses to systematamaitact and follow up the agreed list
of patients. Agreed actions commonly involved dhentification of suitable patients
followed by the issue of letters explaining the éfés of statins and requesting the
patient’s attendance in the practice for a consaftawith the practice nurse or GP. The
objective of these consultations was to enablé&aRmurse to explain the benefits of
simvastatin 40mg to the patient, with a view to platient agreeing, a new prescription and
regular adherence. In some practices, the decmasrto identify eligible patients and send
a new simvastatin prescription after a telephoflig@ahe patient to explain the change i.e.
without the need for a consultation. The pharmamisvided the practice with template
letters, relevant to each subgroup of patients.l&tiers summarised the evidence and
explained the benefits. In all cases, the pharnseiaderstanding of the practice’s
capacity and skill mix guided the next steps. Tharmacist did not contact patients
directly. Instead, practice staff were encourageask patients to attend opportunistically
by phone or letter.
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The pharmacist collated feedback, monitored andrded changes in prescribing.
Together these data were summarised and used praébentation for the third meeting.

3.3.6 Meeting 3
The objectives of meeting three were to:

* Re-iterate key points agreed during meeting two;
* Enable two way feedback, consolidate and reinfoh@ges to prescribing;
* Address any ongoing implementation difficulties.

It lasted approximately 20 minutes and was condli@ee to face, one to one, at a time
convenient to the GP or nurse. It enabled feedbackny prescribing changes made in line
with the agreement reached during meeting two. f@@dback involved comparison of the
practice’s statin prescribing with targets andreation of the benefits to patients and cost
savings (if any) resulting from the changes. Tlairstprescribing of other (anonymised)
practices over the same time period was used asparison. Reinforcement and
repetition of key educational messages, remindeagr@ed actions and open discussion of
progress in relation to timescales were key compisnef meeting three.

All pharmacists were asked to leave the practi¢h wifirm commitment from the GPs and
nurses to continue prescribing simvastatin 40mgligible patients.

Key characteristics differentiating the SOS inteti@n from previous outreach — like
interventions include:

* Non academic, non commercialised pharmacists dely¢he intervention;

« Access to full patient level clinical and presanipidata;

e Access to, and influence over disease registersallicecall systems;

* Repeated presence in the practice environment;

« Ability to meet with and influence clinical and naolinical staff;

» Three linked meetings, with sufficient time and ogipnity for feedback and
reinforcement between meetings;

e The use of several techniques to induce change®stribing practice: educational
outreach tailored to the needs of the individuatptioner and practice; audit and
feedback; reinforcement; reminders; social markgtaducationally influential
opinion leaders; and changes to practice admitistvgprocedures including
support for systematic case finding and call / lieca

* A single therapeutic topic combining quality impeowent and cost minimisation.

34 Usual Care

The SOS intervention was introduced in additiob@. Practices randomised into UC
received no pharmacist-led prescribing supportutinout the period of the intervention
and did not receive any pharmacist-led prescribuqgport until at least the end of the
follow up period. Usual Care practices were notigigéany services and their patients were
not denied any treatments. The clinical guidelifyppendix VIII) was posted to all

practices in Greater Glasgow. It was based on #8.Hhe key recommendation within
this guideline was the prescription of simvastdmng for all patients with vascular
disease.
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3.5  Characteristics of pharmacists and the SOS inteention training programme

Describing the relevant experience of pharmacististhe training given in preparation for
the SOS intervention is important for the followiregasons:

* Increases the likelihood of reproducibility;

« Enables a better understanding of why the intereenwas successful or
unsuccessful;

» Demonstrates an important quality control step withe SOS trial planning
process.

Eleven prescribing support, practice based phastsawiere selected from 23 employed by
NHS GG&C in 2003. The author’s role was professidine manager and lead for the
Prescribing Support team at that time. Selectigphafrmacists to participate was based on
availability to deliver the intervention over thear long intervention period. It was not
determined by ability or prior knowledge/experienteardiovascular therapeutics or
communication skills. All worked in general praetscas prescribing support pharmacists,
on a full time or part time basis, all shared thms job description, and were remunerated
at the same level under NHS terms and conditiory.dharacteristics are given in Table
3.2.
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Table 3.2 Pharmacists’ characteristics

Pharmacist | Years post | Number of Role prior to | Postgraduate | Part

(Male (M) / | qualification | years general clinical time /

Female (F) prescribing practice pharmacy Full time

support prescribing qualification
experience* | support

#1 (M) 5 4 Community |Y FT
Pharmacy

#2 (F) 2 1 Community | N FT
Pharmacy

#3 (F) 7 4 Community | N PT
Pharmacy (0.6wte)

#4 (F) 7 4 Community | N FT
Pharmacy

#5 (M) 4 1 Community | N PT
Pharmacy (0.2wte)

#6 (F) 5 4 Community | N PT
Pharmacy (0.6wte)

#7 (F) 15 3 Community |Y PT
Pharmacy and (0.4wte)
Hospital
pharmacy
(Psychiatry)

#8 (F) 13 3 Community | N FT
Pharmacy

#9 (F) 6 3 Academia Y PT

(0.8wte)

#10 (F) 6 3 Community | N PT
Pharmacy (0.6wte)

#11 (F) 12 4 Community | N FT
Pharmacy

* experience was mainly clinical medication revibased in general practices, for patients receigolgpharmacy.

To ensure a minimum level of knowledge and skdlkted to the SOS intervention, all
pharmacists attended six and a half training dayséden September 2003 and January
2004. Pre-requisites for delivering the SOS intetian were agreed amongst the
pharmacists and included:

e Attendance at all of the study days and achievemwkatsatisfactory standard (of
motivation and performance; assessed by the ptenzigestigator) during each
training day;

« Commitment to delivering the SOS intervention ia following 12 months.
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Forty one contact hours of training were accruee@dgh pharmacist. The training was
specific to the delivery of the three meeting appioto the SOS intervention. A mixture
of academic GPs, GPs experienced in postgraduatagan, a consultant cardiologist, a
cardiac nurse and a senior lecturer deliveredrtieihg sessions. Training covered the
following topics:

» Evidence base for use of statins;

* Educational outreach;

e Study protocol;

* Pharmacological actions of statins;

* Aetiology of vascular disease;

* Primary/secondary prevention thresholds;

* Communication skills required to deliver the SOtimention through three,
linked meetings;

* Practitioner and patient level barriers to systémagitake of simvastatin
prescribing;

e Adult learning theory.

An outline of the training provided is given in Agpudix XllI. All pharmacists were
competent in the operation and searching of practenputer systems. All 11 pharmacists
attended the training events and performed sat@sijc

3.6 Delivery of the SOS intervention

The intervention was delivered as described tof1hen16 practices randomised. One
practice had disbanded prior to the date of randatiain (this was discovered when the
practice was phoned to confirm their allocation) another practice declined further
support, after the first SOS intervention meettiting time constraints as the reason.
Independent researchers were unable to accegwdaisce for follow up data collection.

With eleven pharmacists available to deliver therwvention, 4 were attached to two
practices and the other 7 delivered the SOS int¢ive to one each. Pharmacists kept to
their allocated practices throughout the duratibthe study. The pharmacist from the
practice that dropped out was retained in the stedsyn and continued to support other
participating pharmacists.

3.7 Follow up data collection

Follow up data was collected by hand, from the cedes and/or computer systems of
eligible patients in the 29 remaining, participgtoeneral practices. Lists of eligible
patients were identified using the same computgsearch criteria used at baseline. Two
trained, independent researchers (blinded to tbeadion of practices) visited each
practice at least once weekly (dependent on avbijabf space within each practice) to
collect follow up data. The data fields collectgdthe researchers at follow up are
summarised in Table 3.3.
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Table 3.3 Data collection fields at follow up

Patient status Clinical T Drug Demographic
Deceased/left the Previous Ml Statin (description| Practice
practice of which statin) identification
number
Eligible at baseline Diabetes Daily dose Date of data
(confirmed by date of collection
first eligible diagnosis)| CABG Start date Patient identification
or number (CHI)
not eligible at baseline| Stroke, Dose increase dateDate of birth
(became eligible
between baseline and| Angioplasty Most recent Sex
follow up) cholesterol level
TIA Date of most
recent cholesterol
level
Angina/l[HD
PVD/Intermittent
claudication

T (eligibility criteria) definite or possible, withccompanying date event(s) first recorded in pracdomputer

Follow up data collection started on tH&April 2005 and was completed on"2®tarch
2006. Across 29 practices, this gave a mean leofgthilow up of 1.7 years from
randomisation (minimum 1.4 years, maximum 2.2 yYeassdescribed in Appendix XIV.

Time to first onset of new clinical event/diagnosis

To evaluate the contribution (if any) of the SO&mention to the development of adverse
events, we collected the number and dates of neaular events in a sample of patients.
These data were collected using a remote compedecls by a central server (operated by
NHS GG&C Information Technology Monitoring Teami).this way, collection of these
adverse events was not subject to the same restgain access as follow up for
endpoints. The mean duration of follow up for egetita was 2.5 years (minimum 2.2
years, maximum 2.8 years) (Appendix XIV).
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Chapter 4

Baseline data

This chapter describes the characteristics of @8 Study participants at baseline, before
randomisation. The characteristics of participapnactices are compared with non
participating practices and the characteristigsasficipating patients are compared
between the SOS intervention and UC arms of thatyst comparison is made between
characteristics of the SOS study participants’ padicipants of other trials.

4.1 Practice characteristics

As described in the methods chapter, 49 practiezs vandomly identified from the list of
practices in Greater Glasgow at that time and é&avib participate. Thirty one practices
agreed to participate in the study. The remain@®grhctices either declined to participate
(n = 15), or did not reply (n = 3). Of those agnegio participate, 15 were Single Handed
(SH) and 16 were Group (G) practices. Flow of pcas through this stage of the trial is
given in Appendix XV.

By the time baseline data collection was complitis process took 6 months from start to
finish) across all 31 practices and practices waneomised, one (single handed) practice
had disbanded. The data from this practice is shawime baseline results for
completeness, but is not included after this chragtesed in follow up analysis.

For the 18 practices declining to participate,thenber of GPs, practice nurses, list sizes
and practice level modified Scottish Index of Mpiki Deprivation (mSIMD) was available
from routine data. These characteristics were usedmparisons with participating
practices. The modified Scottish Index of MultiRleprivation (mSIMD; McConnachie
2003),is an aggregate score (excluding measures of populaealth and access to
healthcare) indicating the level of socioeconon@prd/ation of the practice population.
Higher values indicate greater levels of deprivatio

For eligible patients in participating practiceasbline data included the patient level
variables described in Chapter 3.

4.1.1 Comparisons between patrticipating and non pé#cipating (invited) practices

Characteristics of non participating (invited) grees were compared with the
characteristics of participating practices to deiae whether those recruited were
representative of those invited and by inferentigaractices in Greater Glasgow (Table
4.1).

Analyses suggested there were no statisticallyifesgnt differences in the sizes of
practice populations and number of GPs betweelrcgeting and non participating
(invited) practices. The average number of nureesved a significant difference;
participating practices had more (mean 1.2 in pgdting compared with 0.9 in non
participating, p = 0.04). When participating anchparticipating practices’ mean values
for mSIMD were compared, no statistically signifitaifference was detectable (38.0 for
31 participating practices, 39.2 for 188 non pgtiting practices; p = 0.696).
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Table 4.1 Comparisons between participating and noparticipating (invited) practices
Variable Participating practices Non participating (invited) practices P value
Mean (range) SH G All participating SH G All non
participating

Practices 15 16 31 9 8 17

GPs 1 3.5 2.3 1 3.4 2.2 0.72
1-1) (2-5) d-5) 1-1) (2-6) (1-06)

Practice nurses 1 1.3 1.2 0.72 1 0.9 0.04

(PNs) (0.4-2) 1-2) (0.4-2) (0.4-1) (0.5-1.8) (0.4-1.8)

List size 2043 5374 3657 1711 5033 3323 0.48
(818 — 3536) (1787 — 12330) (818 —12330) (1361 — 2126) (2584 — 7696) (1361 — 7696)

mSIMD (SD) 36.2 (18.3) 39.8 (10.8) 38.0 (15.5) 42.3 (22.8) 38.0 (20.6) 39.2 (18.9) 0.7¢

Mann-Whitney test

2Two sample t-test
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4.1.2 Comparisons between the SOS intervention andiC practices

Table 4.2 shows a comparison of the characterisfipgarticipating practices, split by
allocation to the SOS intervention and UC. The paepof the analysis was to test for any
differences in SOS intervention and UC practiceselation to practice level variables at
baseline. The number of Whole Time Equivalent GiPagtice nurses, practice list sizes
and the eligible patients identified were all comsie between the SOS intervention and
UC practices. The aggregated characteristics cAI8HG practices within the SOS arm of
the study were compared with aggregated charaiitsrif SH and G practices in the UC
arm, using the Wilcoxon signed rank test or the sample t test.

In the SOS intervention practices, there were 39 @l 21 practice nurses. Practices
allocated to UC had 32 GPs and 16 practice nurses.

The variable ‘number of whole time equivalent GRorse’ was collected to give an
indication of the number of meetings required dgitime SOS intervention, which was
anticipated to be a key determinant of whethe/lS®& intervention would be feasible.
Comparison of this variable between the SOS intgror and UC arms using the
Wilcoxon Signed Rank test showed them to be wedtrmmed at baseline. Another indicator
of the extent of work needed to shift statin présieg from existing to desirable was the
practice list size. This was thought to be projpmai to the number of patients eligible;
practices with larger lists were thought to posénareased workload for the practice and
pharmacist. Again, SOS intervention and UC prastigere found to be balanced in this
respect. It might be argued that these variablesaldthave been included in the
stratification process, if they were key factorsletermining the balance between SOS
intervention and UC arms of the study. Howeverirtbfect was incorporated indirectly,
because stratification involved making a distincti®tween Single Handed and Group
practices, which are defined by the number of whiale equivalent staff (and patients).

Table 4.2 describes a drop off in the number ofepét between those labelled ‘eligible
identified’ and ‘eligible included’ because of thgstematic sampling of every third
eligible patient at baseline in the five largesb@y practices. Sampling was undertaken
because of the limited availability of researcherandertake the time consuming task of
identifying patients from computer records, locgtand obtaining paper case notes,
finding and documenting relevant information. Thoé¢hese practices were subsequently
allocated to UC and two were allocated to SOS. &foee, fewer eligible patients were
identified in UC practices than in SOS practicdse Table shows that the number of
eligible patients included was modestly imbalanicetiveen SOS intervention and UC, at
baseline, as a result of this sampling process.d¥ew the difference did not reach the a
priori level of statistical significance (SOS: 28&'s. UC: 219.5 eligible patients; p =
0.09).

When the practice level mean values for mSIMD veenapared between SOS
intervention and UC practices, there was no steaiby significant difference (p = 0.3;
95% CI: -17.1, 5.5). We analysed this variable bseahose practices with the highest
mSIMD are associated with an increased prevaleh€® and other cardiovascular
disorders. In addition, there is some evidenceuptdke of general practice appointments
for preventative care interventions are reducedranpatients from practices with higher
mSIMD (The Scottish Government 2008). The exterdaaiial deprivation of recruited
practices can also be described relative to thevidSif all Scottish practices, to give a
broader perspective on practice characteristiceW\8tottish practices are divided into
deciles according to mSIMD, 10/ 15 SOS arm and® UC practices resided in the two
most deprived deciles.
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4.1.3 Comparison between Single handed and Group @ctices

Table 4.2 subdivides practices within SOS and U@sdry their Single Handed and Group
practice status. SOS and UC arms of the study bedesnced in relation to the given
variables.

Overall, these analyses show that, with the exgeif practice nurses, participating and
invited, non participating practice characterist\ese comparable. In the participating
practices, practice characteristics were balanetdden SOS intervention and UC arms of
the study, at baseline, confirming in part, therappateness of the randomisation process.



Table 4.2 Baseline characteristics of participatig practices
Variable SOS and UC (Single Handed practices) SOS and UC (Group practices) P value
Mean (range) SOS uc SOS uc SOS (n=16) vs
(n=8) (n=7) (n=8) (n=8) UC (n =15)
Whole Time Equivalent GPs 1 1 3.8 3.1 0.45
(1-1) (1-1) (3-5) (2-5)
Whole Time Equivalent 1.1 0.9 1.5 1.1 0.44
practice nurses (0.4-2) (0.5-1) 1-2) 1-2)
Practice List size 1967 2119 5519 5228 0.7
(818 — 3474) (1087 — 3536) (4103 — 7215) (1787 — 12330)
Eligible patients identified 137 186 545 446 0.5
(91 - 252) (107 — 275) (426 — 676) (125 —982)
Eligible patients included 66.5 89.4 230.1 130.1 0.09
(33-133) (50 — 135) (90 — 296) (80 — 237)
mSIMD (SD) 34.5 37.8 47.1 32.6 0.3¢
(21.3) (15.2) (11.8) (9.8)

1

Wilcoxon signed rank test.” Two sample t-test.
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Table 4.3 shows the numbers of patients in eaahapdi the triple (from which one
practice subsequently disbanded) at randomisation.

Table 4.3 Distribution of eligible, included patiens at baseline, by pair

Practice pair SOS ucC
1 253 155
2 296 100
3 255 118
4 234 133
5 261 216
6 215 132
7 237 79
8 90 108
9 57 63
10 33 135
11 110 76
12 97 89
13 39 50
14 63 114
15 133 99
Sub total 2373 1667
Total 4040

"Triple, containing 2 (Single Handed) SOS arm prasti

4.2 Patient characteristics
4.2.1 SOS versus UC

Baseline data collection included demographic, miatjc and prescribing data from the
computer and paper records of 4040 patients aBtbgsactices.

Table 4.4 shows SOS and UC practices were welllmedtéor mean age and sex of the
patients recruited. Both variables were comparabfsopulation estimates for patients
with Coronary Heart Disease at that time (Allen2@@7).

The most prevalent qualifying diagnosis was Andstlaemic Heart Disease (IHD) with

a statistically significant higher prevalence ie ®0S arm (49.3% versus 40.4%, p <
0.001). The prevalence of all other diagnoses vaéenoed between SOS and UC practices
at baseline.

The co-morbidities collected during the study retabnly to those described in the HPS
for patient inclusion criteria. The prevalence aseular co-morbidities was significantly
higher in SOS than in the UC arm, but the diffeeewas nullified when adjusted for the
contribution of Angina/IHD. There was no evidende&lidference in the prevalence of any
other diagnoses, indicating that practices randednis the SOS intervention were broadly
comparable to practices randomised to UC in redatadistribution of qualifying
diagnoses.
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Table 4.4 Patient characteristics at baseline (SO%. UC): demographics and co-

morbidities
SOS ucC p value
(n = 2373 with (n = 1667 with
vascular disease) vascular disease)
Age (years) 68.2 (12.1) 68.5 (12.0) 031
Sex, male 1207/2373 (52.9%) 890/1667 (53.4%) %.19

Qualifying diagnosis
Values shown are number (%) of patients with eachype of vascular disease

Angina / Ischaemic Heart Disease 1170/2373 (49.3%)p674/1667 (40.4%) < 0.001
Diabetes Mellitus, age 45 years 825/2373 (34.8%) 647/1667 (38.8%)  90.34
MI 495/2373 (20.8%) 355 /1667 (21.2%) (33
Cerebrovascular event 334/2373 (14.1%) 236/1662%)%  0.1%
PVD 286/2373 (12.0%) 161/1667 (9.6%) ¢.20
TIA 223/2373 (9.4%) 121/1667 (7.2%) 0*16
CABG 200/2373 (8.4%) 144/1667 (8.6%) 54
Angioplasty 104/2373 (4.4%) 67/1667 (4.0%) 6.67
Number of vascular co-morbiditiés 1.53 (0.78) 1.44 (0.72) <0.001
Number of vascular co-morbidities 0.81 (0.72) 0.84 (0.66) 0.%6

excepting angina

! Linear regressiorf Binary logistic regressionT Mean (SD)

Table 4.5 shows cholesterol levels of patienth@&3OS intervention and UC arms of the
study. Approximately one quarter of patients in 8@S arm had no record of their
cholesterol ever being recorded in their primamgcaedical case records. The proportion
of UC patients without cholesterol ever recordead Veas (21.6% UC vs 25.4% SOS, p =
0.01).

Of those with cholesterol recorded, approximatelly bf all participants had cholesterol
levels below target (threshold < 5mmol/l for altipats except those with a diagnosis of
CABG, who had a target of < 4mmol/l). The valueswh in Table 4.5 (49.7% SOS and
52.0% UC) included all patients (with or withoustatin) at baseline.

Of those with cholesterol recorded, mean choleklevels for patients prescribed a statin
(4.79mmol/l SOS, 4.72mmol/l UC) were (as expectedier than in patients without a
statin (5.11mmol/l SOS, 5.08mmol/l UC). Neithettloése variables showed any evidence
of difference when SOS practices were compared W&h There were significant
differences between the SOS intervention and Uamrescribing of statins (38.6%
SOS, 44.3% UC; p < 0.001) and in the prescribingtatins at optimal doses (21.9% SOS,
24.5% UC; p < 0.001) when all patients (with orheitit a statin) were included.
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Stratification comprised matching of practices adow to the variable thought to be the
most important predictor of effect:

Number of eligible patients with cholesterol re@adnd in target range
Number of eligible patients

This variable was balanced at baseline (49.7% SS2:0% UC; p = 0.48) but other
variables e.g. statin prescribed or prescribegainal dose, were not.

Table 4.5 Patient characteristics at baseline (SO%. UC): cholesterol levels and
statin prescribing

SOS ucC p value
(n =2373 with (n = 1667 with
vascular disease) vascular disease)

Statin prescribing and cholesterol

Cholesterol recorded 1768/2373 (74.5%) 1307/1683.4(%) 0.0F

Cholesterol recorded and controlled 878/1768 (49.7% 680/1307 (52.0%) 0.48

Mean Cholesterol level , all patients with.08mmol/l 5.01mmol/I 0.14

cholesterol level (SD) (2.2mmol/1) (2.2mmol/1)

Mean cholesterol level, all patients with4.79mmol/l 4.72mmol/l 0.2¢

cholesterol recorded and prescribed a (1.2mmol/l) (12.2mmol/1)

statin (SD)

Mean cholesterol level, all patients with5.11mmol/l 5.08mmol/l 0.82

cholesterol recorded and not prescribedlalmmol/l) (12.0mmol/1)

statin (SD)

Statin not prescribed 1456/2373 (61.4%) 929/16677/%) <0.001

Statin prescribed at optimal dose 520/2373 (21.9%) 408/1667 (24.5%) < 0.061
!Linear regression “Binary logistic regression

Table 4.6 characterises all 1654 patients with Masdisease who were prescribed a statin
at baseline. For patients with vascular diseasgcpteed a statin, there was no significant
difference between SOS and UC arms in the propowith cholesterol not recorded in
medical case notes (assumed therefore that chalektes never been checked; 9.8% SOS
vs. 8.8% UC; p = 0.61) and no difference in thepprtion with cholesterol controlled
(50.3% SOS vs. 51.2% UC; p = 0.93).

For each statin and within each of the statin sidgcaies, there appeared not to be any
significant imbalance between patients in the S@&vention and UC arms of the study.
For each of the statins (Simvastatin, Atorvast®mavastatin and Fluvastatin) shown in
Table 4.6, the SOS intervention and UC arms welanbad at baseline. Together, this
indicates the randomization process achieved theetkeffect and that any difference in
this outcome at follow up could be attributed te thtervention effect.

Simvastatin was the most prescribed statin at ivesetith almost double the proportion
of patients than the nearest competitor, Atorvastsifhen patients prescribed a statin at
baseline were considered, the only (weak) evidehtieere being any difference in the
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distribution of statin prescribing between SOS Bi@ipractices was a slightly greater
proportion of patients in the UC arm prescribedrstatin (29.4% UC vs 27.7% SOS; p
= 0.04). Only 63% of the simvastatin treated graugpe prescribed an evidence based dose
compared with 100% in the Atorvastatin group. Tikikkely to be due to the starting dose
of Atorvastatin (10mg) being accepted as a maimesaose, due to it having greater
potency. In contrast, simvastatin is commonly atéd at 10mg or 20mg with the
requirement for the patient to re-attend their pcador up titration to 40mg (the optimal
dose). This may take several weeks or months. @ép@nement for additional
appointments can lead to dropout with those drappurt more likely to stabilise at a
lower dose.
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Table 4.6 Patient characteristics at baseline (SO&%. UC): statin prescribing
SOS ucC p value
Variable (n =916 prescribed a (n = 738 prescribed

statin) a statin)
Cholesterol not recorded 90/916 (9.8%) 65/738%8. 0.6%
Cholesterol recorded and
controlled 461/916 (50.3%) 378/738 (51.2%) (.93
All doses 529/916 (57.8%) 443/738 (60.0%) 0.15
igggp“ma' 318/916 (34.7%) 2861738 (38.8%) 089
Optimal dose,
, ~ cholesterol 91/916 (9.9%) 72/738 (9.8%) 0.4%
Simvastatin  gntrolled
All doses,
cholesterol 259/916 (28.3%) 226/738 (30.6%)  0.37
controlled
Mean 0.21
Cholesterol 4. 77mmol/l (1.25mmol/l) ?1'7103%%%/“”)
level (SD) '
All doses 254/916 (27.7%) 217/738 (29.4%) 0.04
All doses,
~ cholesterol 143/916 (15.6%) 120/738 (16.3%)  0.47
Mean 0.69
cholesterol 4.75mmol/l (1.20mmol/l) ?1.6164nr1nrrr1noélllll)
level (SD) '
All doses 119/916 (7.7%) 70/738 (9.5%) 0.18
g“b"pt'ma' 70/916 (7.6%) 37/738 (5.0%) 0.89
ose
Optimal dose,
cholesterol 20/916 (2.2%) 17/738 (2.3%) 0.56
Pravastatin controlled
All doses,
cholesterol 55/916(6.0%) 28/738 (3.8%) 0.37
controlled
Mean 0.93
Cholesterol 4.98mmol/l (0.97mmol/l) ?igfsr&%oglln)
level (SD) '
Other statins All doses 14/916 (1.5%) 8 (1.2%) -

!Linear regression

“Binary logistic regression
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Table 4.7 describes key patient variables by SHGpdactice status. These data confirm
there to be some important differences, therefasgfying the decision to stratify. Patients
were on average, three years younger in SH practoce the difference did not reach
statistical significance. There were significarftetences in the prevalence of PVD, Stroke
and TIA. The prevalence of all of these diagnosas lewer in SH practices.

Table 4.7
co-morbidities

Patient characteristics (G vs. SH practes): demographics and vascular

Variable Group (n =16
practices; 2,882
patients)

Mean age, years (SD) 68.6 (12.0)

Sex, male (%) 51.7%

General Practice mSIMD (SD) 39.8 (12.9)

Qualifying diagnosis (median % prevalence, range)

MI 21.0 (12.4-27.2)
CABG 8.3 (4.6-16.5)
Angioplasty 3.8 (1.2-8.2)

Angina / Ischaemic Heart Disease
PVD
Diabetes Mellitus, age 45 years

45.8 (23.7.#)64
12,5 (8.7 -20.7)

325 (17.1-43.7)

Cerebrovascular event 16.6 (9.0 -23.7)
TIA 10.1 (2.5-12.7)

Mean number of patients with mor@.52 (0.77)
than 1 co-morbidity

Single Handed (n = p value
15 practices; 1,158
patients)

65.8 (12.0) '0.04
53.6% 0710
36.01)8. 0.51
19.3 (6.7 —35.9) 0.36
8.0 (0-15.1) 0.87
52 (0-11.1) .4

45.1 (10.4 —59.6) 0.25
7.1 (0-23.8) 0.003
35.3 (26.9-)91.8 0.05
7.% £123.7) 0.009
5.3 (0-15.5) 0.05
0.44 (0.73) 0.16

1Two sample t-test? Kruskal Wallis test T Mean = SD

Table 4.8 shows that there was no evidence ofrafisignt difference between G and SH

practices in relation to statin prescribing or @stérol variables. Amongst those prescribed

simvastatin, fewer patients in SH practices wer¢ghermoptimum dose and had their
cholesterol controlled (one of the secondary outcomeasures), justifying stratification of
this variable (median proportion across Group jeast45.0%; range 16.7 to 72.2% vs
25.0%; range 0.0 to 76.2% across SH practices) 061).

The only other characteristic shown to be signiftbadifferent was the median proportion
of patients receiving an optimal dose of statirhveibntrolled cholesterol. However, the
statistical power of the analyses comparing SH Witpractices (Kruskal Wallis test of
aggregated data; no need to take account of pairitigs analysis) was much reduced
compared with the analysis of SOS versus UC (bitagigtic regression of individual

data).
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Table 4.8 Patient characteristics (G vs. SH practe&s): statin prescribing

Variable Group (n =16 Single Handed (n = p value'
practices; 2,882 15 practices; 1,158
patients) patients)

All participants: statin prescribing and cholesterd: median % (range)

Cholesterol recorded 77.3% (51.3-94.4%) ®B4.659.6-98.1) 0.09

Cholesterol recorded and controlled 50.9% (3067.6%) 52.1% (28.6 —73.9) 0.50

Statin not prescribed 58.7% (32.3-78.0998.6% (38.0 — 0.86
96.8%)

Statin prescribed at optimal dose 53.2% (3883%) 56.7% (0.0-62.7%) 0.87

Mean Cholesterol level (SD) 4.95mmol/l (1.13) 2nmol/l  (1.07) 0.81

Participants prescribed any statin

Mean cholesterol level (SD) 4.78mmol/l (1.14) 7#mmol/l (1.13) 0.90

Participants prescribed simvastatin

All doses 59.4% (41.7-78.3%) 53.8% (27.3- 0.39
100%)

Suboptimal dose 66.1% (28.0 —77.4%) 71.4%BA.4— 0.10
100%)

Optimal dose, cholesterol controlled5.0% (16.7 — 72.2%) 25.0% (0.0-76.2%) 0.001

All doses, cholesterol controlled 51.2% (28.B2-1%) 45.8% (16.7 — 0.45
100%)

Mean Cholesterol level (SD) 4.72mmol/l  (1.14) 8CGmmol/l (1.14) 0.49

Participants prescribed Atorvastatin

All doses 23.8% (9.1-56.7%) 24.1% (0fB-6%) 0.86

All doses, cholesterol controlled 52.8% (0824%) 59.6% (0.0 - 84.6%0).59

Mean cholesterol level (SD) 4.81mmol/l (1.19) emmol/l (1.13) 0.6

Participants prescribed Pravastatin

All doses 8.8% (0.0 — 29.5%) 10.6% (0.0-028) 0.77

Suboptimal dose 50.0 (0.0-92.9%) 41.7% 0 {£0100%) 0.74

Optimal dose, cholesterol controlle87.5% (0.0 —100%) 83.3% (0.0 -100%) 0.24
All doses, cholesterol controlled 25.0% (0.0006%) 64.6% (0.0-100%) 0.09

Mean Cholesterol level (SD) 5.04mmol/l (1.06) 73mmol/l (0.95) 0.23
Other statins e.g. Fluvastatin
All doses 0.0% (0.0 -3.3%) 0.0% (0.0-0%®) -

TKruskal Wallis test® Two sample t test
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4.3 Discussion of baseline data

4.3.1 Practice characteristics

Our 50:50 ratio of Group to Single Handed practdielsnot mirror the 70:30 ratio in
Glasgow at the time of recruitment, therefore wepared key characteristics of our
participating practices with invited, non partidipg practices as a way of demonstrating
representativeness. Baseline data suggested thtedcsample of 15 Group and 16
Single Handed practices was comparable to the dd=and 25 Single Handed practices
invited to participate, although the number of picgcnurses was slightly greater in
participating practices. As the process for sedectf these 49 practices from the Glasgow
list of 169 Group and 63 Single Handed was randenruited Group and Single Handed
practices are otherwise likely to be representaifibose in the largest Health Board in
Scotland.

While the greater number of practice nurses ini@péeting practices reached statistical
significance, it is not possible to speculate & thfference (0.3 whole time equivalent
practice nurse between participating and inviteoh participating practices) influenced the
practice’s decision to participate in the studypriictices with fewer practice nurses can be
assumed to be busier as a result, those with fevagrhave declined to participate because
of a perceived inability to accommodate the intemsichedule of meetings and pharmacist
input. Alternatively, invited, non participatinggmtices may not have viewed the topic of
improving secondary prevention by statin prescglas a priority. Both these potential
reasons might suggest lower levels of achievemiethieovariables described, in non
participating practices.

Characteristics of practices allocated to SOS wetaion showed no statistically
significant differences compared to practices alted to UC. Only one comparison
generated a difference that approached statistigaificance: the number of patients
eligible for inclusion in the target group for phaacist intervention. In UC, Group
practices, the mean number of eligible patientatified by the researchers was almost
half the number in the SOS arm (Group practice¥):1Lvs. 230.1. This difference was
likely to have accounted for the difference betw#enSOS intervention and UC nearing
statistical significance (p = 0.09; Table 4.2). Thasons for this imbalance did not appear
to come from differences in the practice list siuseed to derive them, because these were
comparable (p = 0.71; Table 4.2). It is likely tkfa¢ sampling process (every third eligible
patient in the five largest Group practices) lethi® identification of fewer patients in the
UC arm practices. As practices had not been akaoctt UC or the SOS intervention at the
time of baseline data collection, this imbalanceuned as a result of a greater number
(three) of these practices being allocated to t@eatin and two to the SOS arm.
Allocation to SOS or US was by a computer generigedf random numbers. It is

unlikely to have confounded the results, becauséalver number of patients identified

did not account for any subsequent differencesynad the characteristics described in
Tables 4.4 to 4.8 the numerator was expressegeascantage of the number of patients
sampled.

Comparison of our recruited general practices’ ab@ristics with other studies is not
possible because practice level characteristicgateequately described in other studies
of this nature.
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4.3.2 Patient characteristics

At baseline, only 41% of eligible patients weregurébed a statin, and just over half of
these were prescribed a statin at an evidence loased(Table 4.5). At best, 59% of those
on a statin had controlled cholesterol, a findingsistent with the ‘rule of halves’ (Wilber
1972). Although the findings were not aligned te thle of halves, Primatesta found
cholesterol targets were achieved in less than &08atients who receive lipid lowering
treatment (Primatesta 2000). Other researchersfoawnd a similar picture, in relation to
LDL cholesterol levels (Bourgault 2005; Farahard2p0 These data indicate the potential
importance of an intervention to improve statinsgréoing and cholesterol levels, in
primary care.

There was a higher prevalence of angina/IHD inSB intervention arm (49.3% versus
40.4%, p < 0.001. Table 4.4). Greater numbers véps with angina/I[HD may indicate

the practice had improved approaches to detectidgecording angina/IHD, or higher
baseline prevalence compared to practices withifewebers. Either way, a greater
amount of effort is required to establish and naimaccurate disease registers if there are
more patients. Associated with this is the neeti@anage call and recall systems for annual
cholesterol, blood pressure and other checksf alhach increase workload in general
practices (Moher 2001). It is therefore possibk the SOS intervention allocated
practices were more accustomed to managing disegisters with larger numbers of
patients with CHD compared with UC practices, dnd prepared them better for
additional work arising from the SOS interventi@he increased prevalence of
angina/IHD caused the statistically significanfeliénce in the number of vascular co-
morbidities, with a greater proportion in the SO aompared with the UC arm (SOS.:
1.53 (SD 0.78) vs. UC: 1.44 (SD 0.72). p-valueB0Q. Table 4.4). Baseline data collected
in each practice was available to each practiaa poirandomisation.

Statin prescribing and optimum dosing was les&énS0S intervention arm, when all
eligible patients (n = 2373, with or without a stain SOS intervention arm were
compared with all eligible patients in the UC amn=(1667; Table 4.5). One reason for
these imbalances could be the relatively small remobclusters, and large variation
between clusters. Analysis of follow up data did adjust for these baseline differences;
only practice type (SH or G) and pairing were atdjddor in the regression analysis.
However, these imbalances tended to work agaiestffiect of the SOS intervention,
rather than introduce bias to favour the SOS iatetion.

From Table 4.6, the proportion of patients rec&\smvastatin with their cholesterol
controlled was almost double the proportion cotgrbbn Atorvastatin, a surprising

finding in view of the greater potency of Atorvastaand relative ease of attainment of the
target dose. However, mean cholesterol levels w@mgarable in patients prescribed both
statins. The explanation for this finding is unaert but local Guidelines (Appendix VIII),
recommended Atorvastatin as second line, aftemaiit®to bring cholesterol under control
with simvastatin have failed. Therefore, patiemsimenced on Atorvastatin may be more
likely to have higher cholesterol levels at thesetitor cholesterol levels less likely to
show a decrease (for whatever reason e.g. poorextie).

Pravastatin is known to be less potent (mg for thgh either simvastatin or Atorvastatin,
which explains why patients receiving Pravasta#id higher cholesterol levels than
patients prescribed simvastatin or Atorvastatin.

As expected, mean cholesterol levels at baselinpdtents prescribed a statin
(4.72mmol/l UC, 4.8mmol/l SOS; Table 4.5) were lowean mean cholesterol levels for
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patients without a statin (5.11mmol/l SOS, 5.08nmM&C), an approximate reduction of
7%. This reduction is of a lower magnitude to thiaserved in landmark statin intervention
trials where reductions in cholesterol were ofdihger of approximately 27%
(Scandinavian Simvastatin Survival Study Group 1$xtks 1996; The LIPID study
group 1998; Shepherd 1995; Downs 1998; The HeateEwon Study Collaborative

Group 2002; Shepherd 2002; ALLHAT Collaborativesi@sh group 2002; ASCOT
investigators 2003; Serruys 1999; Schwartz 200Byvts 2002) and differences in
morbidity/mortality outcomes emerged over a minimoin3 years. Possible reasons for
the reduced effect of statins in our naturalisticlg might include the use of lower than
optimal doses, reduced statin adherence, recéittion with insufficient time for

maximal cholesterol lowering effect, and a moreredjctable impact in a heterogeneous
group of primary care based patients not usuatijuared in clinical trials. Patients
consenting to participate in commercially drivenylticentre clinical trials may be more
likely to be ‘health wary’: in providing signed ceent to participate, they have agreed to a
schedule of additional clinic visits and takingaaditional tablet every day. In
comparison, the SOS intervention trial participamse operating as they do in usual care,
because Ethical approval did not stipulate the fieepdatient consent. Unlike participants
in landmark statin trials, patients in the SOSrveation target group did not receive the
additional attention from dedicated research $taffollow up blood tests, repeat medicine
supplies and encouragement to adhere. Reinforcatmenigh repeat visits to study
centres in other trials may have the effect of iowprg adherence (Mullen 1985) and
therefore reduced cholesterol to a greater extent.

We hypothesised there would be significant diffeemnbetween SH and G practices at
baseline, and stratified for this reason. Althougkubstantiated by any empirical evidence
collected during the study, pharmacists observatigfoup practices tended to have more
advanced protocols for case finding, call and texad more complete computerised data
recording than single handed practices. All of ¢hattributes might be expected to lead to
increased detection and recording. Diabetes wasxteption to this observation with an
increased prevalence in single handed practicepaed with group practices. This could
be explained by the fact that four single handedtiires were located in predominantly
South Asian communities. South Asians are up taisigs more likely to get diabetes,
develop it on average 10 years eaflMather 1985; Greenhalgh 20CGd)d have a 50 per
cent increased mortality risk from coronary he@edse compared with white Europeans
(Wild 1997). The proportion of patients with vasudlisease who had diabetes across
these four single handed practices was 81.1% cadpeith 36.3% across the remaining
11 recruited single handed practices.

In 1995, for a primary prevention cohort of patgem the WOSCOPS (some of whom
were from the practices recruited into the SOSwatetion trial), mean cholesterol at
baseline among screenees was 5192mmol/l (Shepherd 1995). The mean cholesterol
level among patients at baseline in the SOS ttlalears after WOSCOPS baseline, was
lower. This was an expected finding because apprabdaly 40% of our participants were
already receiving a statin. In addition, at bage(2003/4), there was greater societal and
individual level awareness of the need to reduadesterol, compared with 1995, when
cholesterol and statins were emerging as impoféanors in the management of CHD.
However, our results demonstrate that importantt&iis in cholesterol control and statin
use persisted in a higher risk, secondary prevemihort: approximately half of patients
had no statin prescription and had cholesterol albarget. Other reports from around the
same period indicated that only 1 in 10 eligiblégrds reached recommended targets
(Primatesta 2000).
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In 2002, a survey of British men with establishédDCaged 60 — 75 years showed up to
33% were prescribed a statin with only a thirdhafse prescribed a trial validated dose
(Whincup 2002). We report the results form a laiggenple from the same period, with
comparable results (approximately 40% prescribsttn, half of those prescribed trial
target dose) confirming the generalisability of baseline findings. Simvastatin was the
most prescribed, accounting for 59% of all statind double the number of patients
compared with the nearest competitor, Atorvastatin.

We systematically collected few demographic vagaldther than age and gender, because
of the limitations of time and the extent of miggohata for other variables e.g. smoking
status, blood pressure. Cholesterol levels wergadain 81% of participants; we did not
conduct any physical examination of the eligiblégrds in the study practices.

Comparison of the characteristics of the SOS spadtficipants with participants in
published trials enables an evaluation of genexbility and an understanding of whether
the study adds to current knowledge or understgndithis area. There are two types of
study suitable for comparison with the SOS triahdmark randomised controlled trials of
statin therapy for secondary prevention and sureégsatin prescribing (Tables 4.9 and
4.10).

4.3.3 Characteristics of SOS trial participants corpared with placebo controlled
secondary prevention statin trials

The SOS study population appears broadly compavatiethose included in landmark
secondary prevention studies. Demographics, plogitdl measures and co-morbidities
are compared with other statin trials from thaiqubm Table 4.9. Most parameters are
similar, with two notable exceptions: the SOS thiatl higher prevalence of Angina/IHD
and Diabetes. This is likely to be a reflectiortlad underlying high prevalence known in
the Greater Glasgow population (Figure 3.1).

While acknowledging differences in funding, aimsjlticentre location and methodology,
the SOS trial participants are comparable withRROSPER study (Prosper study group
2002). PROSPER was a randomised controlled tnallwng 5804 elderly people with or
at high risk of developing cardiovascular diseasstimke. Patients were recruited from
Glasgow, Cork and the Netherlands in 1998/9. Therwention comprised Pravastatin
40mg daily for 3 years with a mean follow up of §¢ars. While the follow up period was
shorter in the SOS study and participants were geymmost other parameters were
similar e.g. prevalence of stroke, peripheral visadisease, CABG and angioplasty
(Table 4.9). The proportion of males in SOS was &8¥pared with 48% in PROSPER.
PROSPER achieved a statistically significant reidadn the primary endpoint of a
composite of coronary death, non fatal myocardtrction or stroke. The difference
between intervention and control group in the nundbg@atients receiving Pravastatin
40mg was 2900.

In view of the similarities in the risk profiles tfe participants in the SOS study and
PROSPER, the SOS intervention participants recgisimvastatin 40mg may have
achieved comparable endpoints, if there was sefitailifference between the SOS
intervention arm and UC arm statin prescribing tnedfollow up period was longer.
Chapter 6 discusses the scale of the changes BQsestudy and potential clinical
significance of these.
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HPS and LIPID (LIPID study group 1998; Table 4 &}nuited larger numbers of patients
than those participating in the SOS trial. All #aiacluding CARE (Sacks 1996) recruited
predominantly male, younger patients and followettomes for longer. Acknowledging
the fundamental differences between the SOS inmtéinreand these trials e.g. placebo
controlled vs. comparative effectiveness, forméaen, recruitment and randomisation
of patients vs. practices, a particularly novelezspf the SOS trial is the involvement of a
high proportion of diabetic participants.

HPS had an age limit of 80 years at inclusion;dfae, the SOS participants were older
on average (61% of participants over 65 years coeap@ 46% in HPS). The proportion
of male versus female also differed: HPS (in comnvah all other landmark statin trials
except PROSPER), recruited predominantly male @patnts. The SOS study included
approximately equal numbers of males and femalggyesting better representativeness to
usual care. Other baseline characteristics wergaaable (e.g. prevalence of CHD,
Stroke/TIA, PVD, Diabetes) between studies. The iR8stigators targeted patient
groups who had been previously underrepresentedvwanom the evidence of statin use
needed to be reinforced (Chapter 3: methods). matentered into the trial were further
selected on their ability to take their simvastaltinthe SOS study, pragmatic criteria were
used to identify suitable patients on the basisaving at least one vascular co-morbidity.
Disease prevalence also differed between the Ste&@ntion and HPS; the older age
group in SOS had, as expected, a higher prevat#nCelD/ angina.

Table 4.9 shows cholesterol levels (in statin va#idividuals at baseline in all studies)
were lower in the SOS trial. The reasons for thésret obvious, but in SOS trial we were
only able to collect cholesterol levels if thesaeveecorded in medical case records.
Twenty four percent of eligible patients had nooreloof cholesterol levels: these patients
are likely to have received an invitation for a lesterol check at some point in the past,
but did not attend. If this non attendance is tak®@ signal of reduced health seeking
behaviour or ‘*health wary’ attitude, cholesteraldis may have been higher in patients
without a record of cholesterol level. The meanlesterol may have increased if the
missing 24% had their cholesterol levels checked.

4.3.4 Characteristics of SOS trial participants corpared with secondary prevention
surveys

Statin prescribing and cholesterol levels in congoar with secondary prevention surveys
from that period are compared in Table 4.10. #dknowledged that different settings
bring differences in lifestyle, healthcare systeand prescribing trends, all of which may
impact on statin prescribing and cholesterol level.

The SOS trial provides data from two time peridusseline (2003/4) and follow up
(2005/6). EUROASPIRE (2001) and PREVESE (De Vel2€@?) also collected statin
prescribing and cholesterol levels from the sanations at two different time periods.
However, only EUROASPIRE data is shown in Tabl®©4BUROASPIRE (2001) and
ASPIRE (ASPIRE steering group 1996) recruited pasigpost discharge from hospital
following a coronary event. ASPIRE was a crossigeat survey of a representative
sample of coronary patients from a (retrospectigg)ew of hospital medical records.

The relatively high proportion of patients with ¢ésterol above the threshold in ASPIRE
(86%) was comparable with the EUROASPIRE | (EUROASEPI and Il group 2001) and
L-TAP (Pearson 2000) surveys from the same pei®84 — 7). In 1996, when ASPIRE
was published, the British Hyperlipidaemia Socigtyuidelines were available and
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passively disseminated, but these stressed theriampe of first introducing dietary
measures to reduce cholesterol and only if thiscgah failed, a statin prescription was
recommended (Betteridge 1993). In practice, thidajice may have limited the
prescribing of statins because some patients rhigNve dropped out of follow up at the
dietary modification stage, thus reducing numbeesgnting for a statin.

Nevertheless, CARE, LIPID and WOSCOPS had all lpedalished at that point, and had

clearly justified the prescribing of statins withidloe need for previous failed attempts at

dietary modification. ASPIRE results from 3 yearsyiously showed considerable scope
for improvement in statin prescribing, when compasgth reports from Europe and North
American populations.

A gradual reduction in cholesterol over time wateddy Evans in 2001 and this trend
was confirmed in EUROASPIRE Il (Table 4.10: 59% wabtarget). The SOS study
baseline results were collected three years af@@ASPIRE Il and showed that only a
marginally increased proportion of patients (61%)evabove target. During this three
year intervening period, five additional landmanikls had been published, consolidating
and reinforcing the already strong evidence basstédin use: PROSPER, MIRACL
(Schwartz 2002), GREACE (Athyros 2002), FLARE (8gs1999), and AFCAPS
(Downs 1998). In addition, meta analyses had cow@t beyond reasonable doubt that
reductions in cholesterol and LDL-cholesterol aggted with statins caused a decrease in
the risk of heart disease and all cause mortdliyv(2003; La Rosa 1999).

Together, the widespread publication of additianadlence between EUROASPIRE | and
Il and the lack of progress with achievement oféaicholesterol levels reinforces the
weak effect of passive dissemination if the airtoishange prescribing practice.

The North American L-TAP survey determined the patage of patients with confirmed
hyperlipidaemia who had reached cholesterol tardRgarson 2000). One thousand, four
hundred and sixty patients with established CHDewecluded, and only 18% were found
to have achieved (LDL) cholesterol targets. Posstiaplanations included the low uptake
of statin prescribing, use of sub-optimal dosesfprtions were not described in the
paper) and poor compliance among patients. Recomatiens from this survey included
more widespread prescribing of statins, and priesyiof higher doses.

Other surveys have been conducted which reinféregéneralisability of SOS data shown
in Table 4.10, but due to an insufficient descoptof the patient characteristics or
prescribing, lack sufficient detail to enable compan (Baxter 1998; Schrott 1997). It is
notable that Baxter highlighted the issue of vasrabetween practices, finding that almost
100 - fold variation existed during the period 19996, for prescribing of lipid lowering
agents, within the South East Thames region. This adespite attempts to improve
prescribing through dissemination of local choledtand statin prescribing guidance,
again underscoring the need for some means of Wm@@rescribing and reducing
variation.



Table 4.9 Baseline characteristics of patients ithe SOS study and landmark secondary preventiontatin trials
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Vascular disease Vascular disease / multiple risk factors

SOS PROSPER

n= 4,040 5,804
Mean follow up (years) 1.7 3.2
Patient characteristics
Age (yr) 68 75
Sex (male) % 53 48
Physiological measures

Mean Cholesterol (mmol/l)* 5.1 5.7
Co-morbidities (%)
Angina/IHD 46 27
MI 21 13
Stroke 14 9
TIA 9 17
PVD 11 9
Diabetes 36 11
CABG 9 6
Angioplasty 4 4

CARE
MI
4,159
5

59
86

4.5

21
100

14
27
34

LIPID
CHD
9,014
6.1

62
83

5.8

36

64

10

27
11

HPS

Vascular disease
20,536

5

40 - 80
75

5.9
24
41

16'

33
29

Tcombined with TIA

* combined with angioplasty

§ entry criteria < 4.5ain  * statin free  “46% > 65




Table 4.10 Statin prescribing at baseline ithe SOS study and other statin surveys
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n

Location

Patient characteristics

Cholesterol with statin
Cholesterol without statin
Cholesterol above target range
%) 8

Any lipid lowering (%)

Any statin (%)

Any statin, any dose, controlled

cholesterol (%)

SOS
(2003/4)
4040

Scotland

MI, CHD,

Angioplasty,

CABG, Diabetes,

PVD, Stroke, TIA
4.75

5.10
61

41
41
21

EUROASPIRE

| (1995/6)

3569

Europe (excluding
UK)

Ml, CHD,
Angioplasty or
CABG

86

32

19
21

EUROASPIRE Il
(1999/00)

3379

Europe (excluding UK)

MI, CHD, Angioplasty
or CABG

59

63
58
49

ASPIRE
(1994/5)
2583
UK

Ml, CHD,
Angioplasty or
CABG

78

10

<5

L -TAP
(1996/7)
4888

North America

Hyperlipidaemié

82

27
21
39

SData shown for CHD participants only
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Chapter 5
Follow up results

This chapter presents the results of the SOS Tiase include the primary and secondary
outcomes with subgroup analyses and exploratorysemof adverse effects (restricted to a
sample of patients with vascular events).

In most studies, data is collected at follow updemany of the patients identified at baseline,
as possible. The SOS study was naturalistic, amasually, at follow up, in addition to
collecting data for patients identified at baseliie opportunity arose to collect relevant data
for patients who became eligible (through firstoreling of a vascular diagnoses) between
baseline and follow up. This created the opporyulmitassess the treatment effect on incident
(first recording of vascular diagnosis between laseand follow up) and prevalent patients
(who were known to the practice at baseline).

5.1 Non participants and endpoint data
At follow up, collected data was more accurate emplete for two reasons:

1. Two dedicated, independent, experienced resea cbllected data. All eligible patients
were identified and had their data collected.

2. The quantity and quality of computer recordddrimation was improved in 2005, as a
result of the introduction of the GMS contract, efhprovided financial incentives for the
creation and maintenance of computerised disegss@aes. This reduced the labour intensive
task of finding and hand searching paper recordsvery patient, as had occurred at baseline.

Therefore, at follow up, a total of 7586 eligiblatients (SOS: 4234; UC: 3352) were
identified in 29 practices. These 7586 patientspased 5660 patients (UC: 2425; SOS:
3235) with a first diagnoses of vascular diseagerbédaseline and 1926 (UC: 927, SOS: 999)
who were first diagnosed between baseline andvialip. From the 5660 patients identified at
follow up who were found to have their first elitgldiagnosis dated before baseline, 2619
were matched from baseline to follow up.

Table 5.1 describes the distribution of patienthinithe practice pairs matched at
randomisation. Data in Table 5.1 and all subseqUiables does not include values from the
practice which had disbanded prior to the datenfiomisation, or data from the practice
which dropped out of the study (access to pradticel data was not possible after this
practice had dropped out).
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Table 5.1 Distribution of eligible patients (by raadomised pairs, according to date of
first diagnosis)

Pair  Eligible at follow up Subgroup eligible before  Subgroup eligible between

(n =7586) baseline baseline and follow up (n =

(n = 5660 / 7586) 1926 / 7586)

SOS uc SOS ucC SOS uc
1 251 237 245 174 6 63
2 494 142 327 114 167 28
3 369 366 276 176 93 190
4 370 268 288 218 82 50
5 336 603 247 506 89 97
6 585 359 486 253 99 106
7 484 160 416 95 68 65
8 478 161 375 135 103 26
9 8§ 82 § 66 § 16
10 75 295 45 160 30 135
11 193 141 110 115 83 26
12 142 124 114 102 28 22
13 84 76 55 54 29 22
14 165 193 80 147 85 46
15 208 145 171 110 37 35
Subto 4234 3352 3235 2425 999 927
tal
Total 7586 5660 1926

§ Practice dropped out of study after first SO% {is= 57 patients); data not available at follops

This subdivision of 7586 patients separates thosevk by the practice as eligible (through
their diagnosis date) before baseline data collaair eligible after baseline data collection.
Differentiating patients in this way enabled tegtof the effectiveness of the intervention on
these important subgroups, helping to addressubstipn of whether the intervention was
effective in improving the statin prescribing arilesterol control of either, neither or both
groups.

In 2006, due to advances in electronic recordirracord linkage, the records of a sample of
patients to be extracted from practices by a rerseteer based in the GG&C Information
Technology centre, Gartnavel Royal Hospital. Thislity enabled time to first new vascular
diagnoses could be collected and evaluated foddferences between the SOS intervention
and UC arms in the time to first event. This evatrawas applicable to 1911 (1078 from the
SOS arm and 833 from UC arm) of the 5660 patiemhts inad CHI recorded accurately,
because this was the primary key for data linkagjevéen baseline and follow up.

Compared to the number with CHI recorded at basgéirgreater number of patients had date
of birth and gender recorded at baseline and tlabled a greater number to be traced from
baseline to follow up. Therefore, 2619 patientsenteaiced from baseline to follow up, as
described in Table 5.2.
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Table 5.2 Distribution of eligible patients knownto practices at baseline and follow up

Randomised Linked from baseline to follow up (n =2619)
Pair

SOS ucC
1 162 88
2 197 67
3 164 84
4 154 96
5 135 142
6 140 80
7 173 51
8 49 77
9 § 40
10 24 101
11 70 49
12 59 58
13 29 30
14 39 98
15 96 67
Subtotal 1491 1128
Total 2619

§ practice dropped out of study after first SO$t{is= 57 patients)

Figure 5.1 summarises the relationships betweesessiiof patients identified at follow up.
Categorising patients in this way enabled exploratif any differential effect from the SOS
intervention e.g. on patients eligible at base{iReevalent’ in Fig 5.1: known to the practice
for the whole period of the SOS study) compareth watients who became eligible after
baseline data collection (‘Incident’). From the Batients identified at follow up who were
found to have first diagnosis before baseline, 264t8nts were confirmed as being part of
the cross section of 4040 collected at baseline.rémaining 1421 / 4040 patients from
baseline (880 SOS and 541 UC), could not be matthtéte records of patients identified at
follow up. These patients are not accounted fdhé&main analyses. As it cannot be assumed
that the characteristics of these 1421 patientbaenced between SOS and UC and balanced
in comparison with the 2619 patients who were feld up, relevant summaries and analyses
are described below.

The characteristics of the 1421 non participargssaown by their allocation to SOS or UC in
Tables 5.2.1 to 5.2.3. Demographics and qualifgiagnoses were balanced between SOS
and UC arms (Table 5.2.1).



Table 5.2.1
and co-morbidities
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Baseline characteristics of non parijgants (SOS vs. UC): demographics

Mean age (SD), yedrs
Sex, male
Qualifying diagnosis

SOS
(n = 880)

70.5 (13.5)
412/880 (46.8%)

uc
(n = 541)

70.2 (13.2)
266/541 (49.2%)

p value

041
9.39

Values shown are number (%) of patients with eachype of vascular disease

Angina / Ischaemic Heart Disease
Diabetes Mellitus, age 45 years
M

Cerebrovascular event

PVD

TIA

CABG

Angioplasty

Number of vascular co-morbiditids

Number of vascular co-morbidities
excepting angina

413/880 (47.1%) 46/541 (45.6%)

253/880 (28.7%)

171/880 (19.4%)
152/880 (17.3%)

103/880 (11.7%)
81/880 (9.2%)
48/880 (5.5%)
28/880 (3.2%)
1.42 (0.78)
0.95 (0.72)

0.7
152/541 (28.1%) d.51
107/541 (19.8%) 0%3
114/541 ¢8)L.1 0.0

63/540 (11.7%) 0’68
61/540 (11.3%) 021
37/541 (6.8%) 030
10/541 (1.9%) ¢.08
1.46 (0.72) 0.20
1.00 (0.66) 0.18

!Linear regressiorf Binary logistic regressior;r Mean (SD)

Table 5.2.2 provides further supporting evidene there was no statistically significant
difference between the characteristics of non gagnts in SOS compared with UC arms.




Table 5.2.2 Baseline characteristics of non-partipants (SOS vs. UC): cholesterol
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SOS ucC p value
(n =880) (n =541)
Statin prescribing and cholesterol
Cholesterol recorded 578/880 (65.4%) 339/541 (6R.7 0.20
Cholesterol recorded and controlled ~ 279/880 (31.7%) 156/541 (28.8%)  0.45
Cholesterol level (mmol/l), all 4.99 (1.3) 5.06 (1.2) 0.36
patients with cholesterol levél
Cholesterol level (mmol/l), all 4.88 (1.3) 4.96 (1.3) 0.40

patients with cholesterol recorded and
prescribed a statin

Cholesterol level (mmol/l), all 5.08 (1.2) 5.13 (1.2) 0.71
patients with cholesterol recorded and
not prescribed a statin

Statin not prescribed 607/880 (68.9%) 377/541 @9.7 0.68
Statin prescribed at optimal dose 156/880 (17.7%) 2/54L (15.1%) 0.45

!Linear regressiofBinary logistic regressioﬁMean (SD)
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Table 5.2.3 summarises Simvastatin prescribingeskerol control and cholesterol levels for
all non participants, by treatment group.

Table 5.2.3 Characteristics at baseline of non pacipants prescribed a statin
(SOS vs. UC)

SOS ucC p value
(n = 273) (n = 164)
Cholesterol not recorded 34/273 (12.5%) 29/1647%0) 0.13
Cholesterol recorded and
controlled 126/239 (52.7%) 62/135 (45.9%) 0.2¢&
All doses 158/273 (57.9%) 102/164 (62.2%) 0.58
igsbe"p“ma' 100/273 (36.6%) 65/164 (39.6%) 0.76

Optimal dose,

_ ~ cholesterol 21/723 (7.7%) 14/164 (8.5%) 0.9%
Simvastatin  ontrolled

All doses,

cholesterol 71/273 (26.0%) 43/164 (26.2%)  0.47
controlled

Mean 0.93
Cholesterol 4.82 (1.27) 4.79 (1.25)

level (mmol/l)*

!Linear regressiorf Binary logistic regressiorT Mean (SD)

Overall, the characteristics of non participantgesy balanced between SOS and UC arms.
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Characteristics of non participants (n = 1421)cam@pared with participants who were
tracked from baseline to follow up (n = 2169), iables 5.2.4 and 5.2.5.

Table 5.2.4 Baseline comparison of 1421 patientsstdo follow up and 2169 patients
included at follow up: demographics and qualifyingdiagnoses

Age (years)
Sex, male
Qualifying diagnosis

Participants Non participants (n =
(n = 2619 tracked from 1421 not tracked from
baseline to follow up) baseline to follow up)

67.2 (11.1) 70.4 (13.7)
1418/2619 (54.1%) 678/1421 (47.7%)

Values shown are number (%) of patients with eachype of vascular disease

Angina / Ischaemic Heart Disease
Diabetes Mellitus, age 45 years

1184/2619 (45.2%) 659/1421 (40.4%)
1067/2619 (40.7%) 405/1421(28.5%)

Ml 573/2619 (21.9%) 278/1421 (19.6%)
Cerebrovascular event 304/2619 (11.6%) 266/142T7 %8
PVD 281/2619 (10.7%) 166/1421 (11.7%)
TIA 202/2619 (7.7%) 142/1421 (10.0%)
CABG 258/2619 (9.8%) 85/1421 (6.0%)
Angioplasty 133/2619 (5.1%) 38/1421 (2.7%)
Number of vascular co-morbiditiéds 1.52 (0.78) 1.44 (0.74)
Number of vascular co-morbidities 1.08 (0.69) 0.98 (0.68)

excepting angina

p value

<0.001
<B.0

0.480
81.0
0.680
<0.00%
0.360
0.613
< 0.601
<0100

< 0.001

<0.001

H

T Mean (SD) 1 Chi squared test2 Two sample t-test

These results suggest patients who were includedsatine but not traced to follow up were
likely to be older and female. There were statitycsignificant differences in all eligible
diagnoses except angina/ischaemic heart diseaseantyal infarction and peripheral

vascular disease. However, prevalence was greaseme cases (stroke, transient ischaemic
attack) and lower in others (diabetes, coronaryabgmraft and angioplasty). Non participants
had fewer multiple co-morbidities.
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Table 5.2.5 Baseline comparison of 1421 non parfgants and 2169 patients included

at follow up: statin prescribing and cholesterol

Participants Non participants (n =
(n = 2619 tracked from 1421 not tracked from
baseline to follow up) baseline to follow up)

Cholesterol recorded 2153/2619 (82.2%) 913/1421206%
Cholesterol recorded and controlled  1115/2619 @2.5  435/1421 (30.6%)
Cholesterol level (mmol/l), all patient.89 (1.24) 5.02 (1.25)

with cholesterol testéd

Mean cholesterol level (mmol/l), all 5.10 (1.22) 5.10 (1.24)

patients with cholesterol recorded and
not prescribed a statin

Statin not prescribed 1402/2619 (53.5%) 984/14213%)

Patients prescribed a statin

Statin prescribed at optimal dose 694/2619 (26.5%) 238/1421 (16.7%)
Cholesterol not recorded 101/2619 (3.9%) 63/1424%%
Cholesterol recorded and controlled  647/2619 (24.7%  188/1421 (13.2%)
Cholesterol level (mmol/l), all patient.71 (1.25) 4.91 (1.27)

with cholesterol recorded and
prescribed a statin

Patients prescribed Simvastatin

All doses 709/2619 (27.1%) 260/1421 (18.3%)
Suboptimal dose 439/2619 (16.8%) 165/1421 (11.6%)
Optimal dose, cholesterol controlled  128/2619 (4.9% 35/1421 (2.5%)

All doses, cholesterol controlled 370/2619 (14.1%) 114/1421 (8.0%)
Cholesterol levél 4.72 (1.26) 4.81mmol/l (1.26)

p value

< 0.00%1
<0.001
0.005

0.979

< 0.001

<0.061
0.37%
< 0.001
0.004

<0'0
0.081

<0.001

<0.001
0.275

T Mean (SD) 1Chi squared tes% Two sample t-test

Table 5.2.5 describes statistically significanfetiénces between patients who were not
followed up compared with those who were tracefbiiow up. These differences extended
across statin prescribing, cholesterol recordirgy@mntrol. Non participants had less
recording of their cholesterol, less control batistically significantly higher cholesterol
(although the magnitude of this difference (0.1mfihd not likely to represent a clinically
significant difference in practice. A higher propon of non participants were not prescribed
a statin at baseline. Of those prescribed a stiimwer proportion were prescribed optimal
dose and a lower proportion had controlled chotekt&he greater mean cholesterol level of
non participants prescribed a statin reached staisignificance however, the magnitude of
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the difference (0.2mmol/l) may not be of clinicadportance. A similar trend was shown for
patients prescribed simvastatin.

Together, these results suggest there were diffesebetween participants and non
participants.

The extent to which non participants were missiognffollow up because of premature death
was investigated using original baseline recordsh® 1421 non participants, 1168 (773 / 880
(87.8%) SOS and 395 / 541 (73.0%) UC; p < 0.00#@)shdficient demographic data to enable
determination of whether they were alive or deatthatend of the study. These data showed
that 507/773 (65.6%) from SOS and 263/395 (66.6%nfUC were alive at least until the
date of follow up within their practice pair. Birydogistic regression gave an odds ratio of
1.04 (95% CI1 0.79 — 1.38; p = 0.76) suggestingtatstically significant difference between
SOS and UC, in the proportion of patients dyingymatirely during the study. The mean
duration of follow up was 1.7 years (range 1.4.®y2ars) and during that period, a high
proportion (34%) of patients died prematurely. WHhis represents a rate of premature
mortality in excess of that noted in the populagomolled in the Heart Protection Study
(Table 2.2), these results represent mortality ajreonunselected primary care based
population. In addition, limitations of the postehanalysis include uncertain accuracy and
completeness of baseline demographic data for adicipants.
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Figure 5.1  Inter-relationships of subgroups of 758 patients at follow up

7586 patients eligible at follow up
Assessed for primary and secondary outcomes

I |
5660 / 7586 confirmed eligible before baseline 1926 / 7586 confirmed eligible betweer

(Prevalent) baseline and follow up (Incident)
Assessed for Primary outcome Assessed for Primary outcome

3041 / 5660 not 2619 / 5660 (2619 from the cross sectional samipf®40 patients
linked from identified at baseline) linked from baseline tddal up. Assessed for
baseline to follow primary and some secondary outcomes; 1421 / 40dlinked from
up baseline to follow up (nc¢-participants

708 / 2619 not linked from 1911 / 2619 linked from baseline to follow up by ICH
baseline to follow up using number

CHI number Assessed for time to first onset of new clinical
event/vascular diagnosis

TMI, stroke, TIA, diabetes, angina, CABG, Angiopjas®VD/Claudication.

Figure 5.2 gives the CONSORT flow diagram (Campb@04) for the passage of practices
and patients through the study.




Fig 5.2 CONSORT flow diagram
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Assessed for eligibility (49 practices, 173,046 yafion)

18 practices: refused to participate

(15); noreply (3)

Baseline data collection (31 practices; 116,558f=dmn,
10,307 patients screened, 4040 included)

Randomised: 31 practices

Randomised to SOS intervention: 16 practices (&H;
8). 37 GPs, 19.5wte Practice nurses. Average 2s1dBB
1.2 nurses/ practice. 2373 patients.
9.9% Simvastatin optimal dose and cholesterol
controlled

Randomised to UC: 15 practices (G: 8; SH: 7).
35 GPs, 18 Practice nurses. Average 2.3 GPs 4
1.2 nurses/practice. 1667 patients.
9.8% Simvastatin optimal dose and cholesterol
controlled

- 1 SH practice withdrew (1
GP, 1 nurse, 57 patients)

- 1 SH practice had already
disbanded

Received SOS intervention:14 practices. 35 GPs,
17.5wte Practice nurses.

Received UC: 15 practices. 35 GPs, 18 Practic
nurses

880 Non participants*

541 Non participants*

Patients identified at follow up: 4234, average/302
practice

Incident: 999

Prevalent: 3235 (1493 patients linked from basdline
follow up and 1742 patients identified for the ffitisne
at follow up data collection. These 1742 patientsev
eligible at baseline but not included in the cross
sectional baseline sample).

Patients identified at follow up: 3352, average
223/ practice

Incident: 927

Prevalent: 2425 (1126 patients linked from
baseline to follow up and 1299 patients identifid
for the first time at follow up data collection.
These 1299 patients were eligible at baseline b
not included in the cross sectional baseline
sample).

ut

[
Analysed: 14 practices, 4234 patients
44.9%
Simvastatin optimal dose and cholesterol
controlled
Range: 27.4 — 56.5%

Analysed: 15 practices, 3352 patients
27.9%
Simvastatin optimal dose and cholesterol
controlled.
Range: 6.4 — 55.6%

831 practices were randomised; one had already mtigsbprior to the randomisation date. * excludeadnfr
follow up analysis due to insufficient baselineadat premature mortality, which precluded linkagéailow up.
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5.2 Primary outcome: Prescribed simvastatin 40mg ahcholesterol controlled

Table 5.3 Primary outcome for all patients (n = 786)

Odds 95% Confidence p-
Pair (n)  UC' sos Ratio Interval value*
1 (488) 82/237 (34.6%)  89/251 (35.5%) 1.04 0.72,1.51 0.842
2 (636) 65/142 (45.8%)  229/494 (46.4%)  1.02 0.70, 1.49 0.903
3(735) 43/366 (11.7%)  132/369 (35.8%)  4.18 2.85,6.13 <0.001
4 (638) 149/268 (55.6%) 159/370 (43.0%)  0.60 0.44,0.83 0.002
5 (939) 202/603 (33.5%) 139/336 (41.4%)  1.40 1.06, 1.84 0.016
6 (944) 85/359 (23.7%)  310/585 (53.0%)  3.63 2.71, 4.87 <0.001
7 (644) 46/160 (28.8%)  248/484 (51.2%)  2.60 1.77,3.83 <0.001
8 (639) 62/161 (38.5%) 270/478 (56.5%)  2.07 1.44,2.99 <0.001
9 (82) 7182 (8.5%) Practice dropped out
10 (370) 19/295 (6.4%)  21/75 (28.0%) 5.65 2.85,11.21 <0.001
11 (334) 41/141 (29.1%)  56/193 (29.0%) 1.00 0.62,1.61 0.990
12 (266) 34/124 (27.4%)  76/142 (53.5%) 3.05 1.82,5.10 <0.001
13 (160) 21/76 (27.6%)  31/84 (36.9%) 1.53 0.78, 2.99 0.212
14 (358) 30/193 (15.5%)  82/165 (49.7%) 5.37 3.27,8.80 <0.001
15 (353) 49/145 (33.8%)  57/208 (27.4%) 0.74 0.47,1.17 0.198
All (7586)  935/3352 (27.9%) 1899/4234 (44.9%) 1.79 1.61,1.98 <0.001
Range 6.4 — 55.6% 27.4 — 56.5%

T n achieving primary outcome / n eligible (%) Fixed effects, adjusted The ICC for the primanycome was

0.05.

Primary analysis

Table 5.3 shows the SOS intervention achievedtstitally significant increase in the
primary outcome (simvastatin 40mg prescribed aradestterol controlled at follow up). This
finding was consistent across fixed and randonctffmodels, using adjusted and unadjusted
analyses. The change favoured UC in one pair aralfad SOS intervention in 8 pairs. There
was no significant difference in 5 pairs. The ranfjealues of the primary outcome was
greater across UC practices than in the SOS aratigea, suggesting the SOS intervention
may have had the unexpected and useful effectofcreg variation across practices.
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5.2.1 Subgroup analyses of the primary outcome fa@ll patients at follow up (n = 7586)

Table 5.4 Subgroup analyses of the primary outcoe

p-value
for p-value for
SOS effect differences
Odds within between
Subgroup ucC SOS Ratio 95% Cl subgroup subgroups
Practice level
Deprivation <= mediah 657/2394 524/1356 1.24 1.04,1.47 0.014 <0.001
(27.4%) (38.6%)
Deprivation > mediah ~ 278/958 1375/2878 2.17 1.79,2.63 <0.001
(29.0%) (47.8%)
Single Handed practices 201/1056 323/867 2.02 1.63,2.51 <0.001 0.206
(19.0%) (37.3%)
Group practices 734/2296 1576/3367 1.72 1.53,1.94 <0.001
(32.0%) (46.8%)
Patient level
Male 518/1835 1094/2256 2.04 1.78,2.34 <0.001 0.005
(28.2%) (48.5%)
Female 417/1517 805/1978 1.53 1.32,1.78 <0.001
(27.5%) (40.7%)
<60 years 306/1166 628/1374 1.87 1.56,2.23 <0.001 0.631
(26.2%) (45.7%)
> 60 years 629/2186 1249/2777 1.77 1.56,2.01 <0.001
(28.8%) (45.0%)
Eligible before baseline 688/2425 1485/3235 1.89 1.68,2.13 <0.001 0.056
(n = 5660) (28.4%) (45.9%)
Eligible after baseline  247/927 414/999 1.51 1.23,1.84 <0.001
(n =1926) (26.6%) (41.4%)
S practice level modified Scottish Index of Multifieprivation. Increased mSIMD scores reflect grekeeels of
deprivation.

Table results in Table 5.4 indicate the SOS intativa was effective (p < 0.001) in nine
subgroups, with a p- value of 0.014 in one subgi(@eprivation equal to, or lower than the
median value). Odds ratios were consistently grebaéan 1, indicating a favourable effect
from SOS intervention on the primary outcome; thmes effect was observed in all other
subgroups, as shown in the forest plot (Figure. R8¥ults of the following subgroups will be
described in more detail: deprivation, practicestypender/age and eligible before/after
randomisation.
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Figure 5.3 Subgroup analyses of primary outcome
Age <&0 —— _
Age 80+ —— p=0.504
Male |—‘—| _
Female —4— p=0005
Deprivation <= median ——
Deprivation * median —— p=<0.001
Single-handed F———— _
Group ——| p=0.118
Existing Patient ——
Incident Patient —— p=0.060
Chalesterol not controlled at baseline ——— - 0200
Cholesteral controlled at baseline I + i Rl
Mo statin prescribed at baseline f 4
Statin prescribed at baseline —— p=0012
< 2 comerbidities at baseline —— _
2+ comarbidities at baseline F—— p=0004
No histary of HD at baseline I + i 007
Histary of HD at baseline —— p=s
No histary of MI at baseline ——— p=0.151
Histary of MI at baseline ¥ |
No histary of CABG at baseline —— _
Histary of CABG at baseline | \ 4 i p=0082
Mo history of Angioplasty at baseline —— p = 0.650
History of Angioplasty at baseline ¥ i
No history of Diabetes at baseline —— =013
Histary of Diabetes at baseline ——— Pl
Mo history of Stroke or TIA at baseline —— p=0.808
Histary of Stroke or TIA at baseline I + i
Ma histary of Claudication or PVD at baseline —— p=0042
Histary of Claudication or FWD at baseline f \ 4 i '
|IIIIIIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIII|
05 1.0 15 20 25 a0 a5 40 45 50
Odds Ratio: 308 vs Usual Care (95% Confidence Intarval)

‘Existing’: eligible at baseline. ‘Incident’: eligible after baseline.
Point estimates of Odds Ratios to the right of 1 @gesent favourable effect of the SOS intervention
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5.2.1.1 Socioeconomic deprivation

The modified Scottish Index of Multiple DeprivatiomSIMD) score gives a measure of the
level of socioeconomic deprivation in a practiegative to other practices in Scotland. As
described in Chapter 3, study practices were catagbas less than or equal to the median
mSIMD or above the median mSIMD. Table 5.4 givesdffect of the SOS intervention
compared with UC, evaluated within each categquyélue for SOS effect within

subgroup’). The intervention effect estimate withacth category was then compared between
categories (‘p-value for differences between subgs). The results show an improvement
due to the SOS intervention within each categany, astatistically significant interaction (in
favour of practices falling into the more depriveategory) between deprivation categories, in
the proportions of patients receiving simvastaimg with their cholesterol controlled. This
finding suggests the SOS intervention tackles dlsm# important manifestation of the
inverse care law (Hart 1971).

5.2.1.2 Practice type

We hypothesised there would be a difference irufiteke of the SOS intervention’s
educational messages depending on whether prawoteresSingle Handed or Group. This was
one of the stratification variables (the othertdication variable was the proportion of
patients with cholesterol controlled in each p@&ti The primary outcome was achieved to a
greater extent in Group (SOS 46.8%) compared witgl& Handed practices (37.3%) as
described in Table 5.4. However there was alsdfereince in UC (G: 32.0% vs. SH: 19.0%)
hence there was no statistically significant défege in the intervention effect estimate
between Group and Single Handed practices ( p66).2

At baseline, we noted a higher prevalence of degbigt four Single Handed practices caring
for patients within communities with predominantigidents of South Asian origin.
Randomisation led to allocation of two practicesh® SOS arm and two practices to UC.
However, the SOS allocated practices had feweibédigatients and had a lower proportion
of patients with diabetes compared with the UCcalted practices within South Asian
communities (SOS proportions with diabetes:154/J839%); UC: 419/488 (85.9%).2%¢

10.1; p = 0.001). This test of association indisae imbalance in the proportions of patients
with diabetes in these practices however it isrofte case in trials with a small number of
clusters and stratified randomisation, that theeermbalances in baseline variables other than
those factored into the stratification process.

For patients with diabetes, subgroup analysis @ptimary outcome (Figure 5.3) showed no
interaction compared with non-diabetic patientsgue for interaction 0.136). The
intervention improved simvastatin 40mg prescrikang cholesterol control for both. In the
four practices serving South Asian communities téhe practices allocated to SOS also fared
better in relation to the primary outcome (mear63@.compared with the two South Asian
practices allocated to UC (mean primary outcome)11%
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5.2.1.3 Gender and age

Both males and females received improved presgribifrsimvastatin 40mg with controlled
cholesterol, but there was a larger benefit foramélp = 0.005 for interaction).

The SOS intervention achieved a statistically gigamt, positive impact in both age
categories< 60 years and > 60 years), with no evidence ofacteon between subgroups
defined by this age division (Table 5.4 or Figurg)5

5.2.1.4 Eligible before vs. after randomisation

The primary outcome was achieved to a greater ektehe SOS arm practices compared
with UC practices, for the group of patients eligibefore and for the group of patients
eligible after baseline. There was some evidendkeo50S intervention having a even greater
impact on those eligible before baseline as contparth patients who became eligible after
baseline (p = 0.056). A preferential effect on thelgible before baseline might be expected:
practices had a longer time to improve prescrilaind cholesterol management for these
patients, compared with those identified as eleyddl some point after baseline. In addition,
the 2619 patients known at baseline who were tchtikéollow up represent patients who (in
theory) had the best chance of improvement thrakglSOS intervention, because they were
known to the practice at baseline and confirmeblewsg alive and registered with the practice
at follow up. The impact of the intervention on 2@datients known to the practice from
baseline to follow up is described below.

5.2.2 Subgroup analyses of primary outcome for sulbgup linked from baseline to
follow up (n = 2619)

Table 5.5 shows the results of subgroup analyseékase patients who were linked from
baseline to follow up (n = 2619). These indicata\eurable effect on the primary outcome,
for 6 of the 8 subgroups shown. These analysegiigeh? subgroups where the SOS
intervention did not have a statistically signifit@ffect: patients with more 3 or more
vascular diagnoses and those with a previous coy@rtery bypass graft. The following four
subgroups are described in more detail below: sitelel controlled/uncontrolled at baseline,
prescription/no prescription of a statin at baselmumber of vascular diagnoses at baseline
and presence/absence of CABG.
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Table 5.5 Subgroup analyses of primary outcomégr patients linked from baseline
to follow up (n = 2619)

p-value
for p-value for
SOS effect differences
Odds 95%  within between
Subgroup ucC SOS Ratio CI subgroup subgroups
Uncontrolled cholesterol at 158/628 346/867 1.67 1.32, <0.001 0.260
baseline (25.2%) (39.9%) 2.12
Controlled cholesterol at baseline 166/500 333/624 2.04 1.58, <0.001
(33.2%) (53.4%) 2.62
No statin prescribed at baseline 148/579 389/823 2.21 1.73, <0.001 0.015
(25.6%) (47.3%) 2.82
Statin prescribed at baseline 176/549 290/668 1.45 1.13, 0.003
(32.1%) (43.4%) 1.85
< 2 vascular diagnoses 227/866 508/1104 2.09 1.70, <0.001 0.004
(26.2%) (46.0%) 2.55
> 2 vascular diagnoses 97/262 171/387 1.19 0.85, 0.309
(37.0%) (44.2%) 1.66
Patients with no CABG 293/1008 639/1357 1.89 1.57, <0.001 0.049
(29.1%) (47.1%) 2.27
Patients with a CABG 31/120 40/134 1.04 0.59, 0.890
(25.8%) (29.9%) 1.84
5.2.2.1 Cholesterol controlled vs. uncontrolled dtaseline

From Table 5.5, in the subgroup of patients whouvazbntrolled cholesterol at baseline, the
SOS intervention achieved the primary outcome $08% of patients at follow up, compared
with 25.2% in the UC group (OR 1.67, CI: 1.32 —-2.fA < 0.001). Patients with uncontrolled
cholesterol had more to gain from the SOS inteigantand the favourable effect is likely to
have reduced their vascular event risk.

52272 Patients with or without a statin at basele

In Table 5.5, we determined if there was any irt#oa, because during pilot work, some
practices had suggested they would not benefit tf@50S intervention due to their
perception of their practice having high baselirespribing of statins. We therefore tested for
any difference in the extent of uptake of the SAt8rivention in the subgroup of patients with
statins prescribed at entry to the study, compaigdthose without. Our expectation was for
a relatively greater effect from the SOS interv@midn the primary outcome in patients
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without statins at baseline, because these patiwdtsnore to gain and the expectation was for
practices to prioritise their management.

The results shown in Table 5.5 confirmed a greeffect from the SOS intervention (p =
0.015) on patients without a statin at baseline@sgtpatients were more than twice as likely to
achieve the primary endpoint compared with patientee UC group.

However, contrary to the expectations of severa (BFpractices with high baseline statin
prescribing, patients prescribed a statin at baseliso benefited (in terms of the primary
endpoint) with an odds ratio of 1.45 (95% CI: 1t63.95). The intervention effect estimate
between categories reached significance (p = 0.@L&hi — squared test of the primary
outcome between ‘statin’ and ‘no statin’ groupshia SOS intervention arm did not show
statistical significance (X= 2.05; p = 0.15). This suggests that the princaitgome rate in
SOS practices was similar for patients who wereomad statin at baseline compared to those
who were.

5.2.2.3 Number of vascular diagnoses at baseline

We also determined if there was any differencééuptake of the SOS intervention as
measured by the primary outcome, between patieitistwo or less vascular diagnoses at
baseline compared with more than two vascular disgs at baseline. There was some
evidence of the SOS intervention having a signifisestronger influence on the primary
outcome for patients with less vascular co-mort@dicompared to those with more (OR 2.09
vs. 1.19; p value for difference 0.004; Table 5@)some concern was the finding that the
intervention failed to demonstrate effect in thpaéients with three or more vascular co-
morbidities.

Table 5.5 shows there was no evidence of effeat tee SOS intervention on the subgroup of
linked patients with more than 2 vascular diagnogésle there is insufficient information to
say why this was the case, it is possible thatetaively high proportion of patients already
achieving the primary outcome in the UC group (%@).0epresented a value close to the
ceiling level achieved through SOS intervention.244). This suggests there was less room
for the SOS intervention to increase the primarngome. It is possible that patients with more
vascular diagnoses are subject to more frequelitecalll in primary care and contact with
secondary care clinics, thus increasing their chsuot attaining cholesterol control and
receiving a prescription for simvastatin 40mg, cangg with patients who had 2 or less.

In absolute terms, if the upper limit of the SOfiwmention effect on simvastatin 40mg and
cholesterol control is between 37% and 44% forgmasi with more than 2 vascular co-
morbidities. This perhaps represents a limitatibthe model. Further analysis is required to
explore whether this result signals a trend ofapdn effectiveness in proportion to the
number of vascular co-morbidities.

5.2.2.4 Coronary Artery Bypass Graft
There is some evidence from the published liteeatiiat prescribing of statins is up to four

times higher in revascularised patients comparéil patients with Angina (De Wilde 2003).
This might be an expected consequence of the meedjfiter cholesterol targets for this
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group as compared with others (the target cholelsrel for patients with a CABG is less
than 4.2mmol/l). Therefore we determined if theerevany significant differences in the
uptake of the SOS intervention in this subgroup garad with the rest of the sample, as
judged by the primary outcome measure.

The impact of the SOS intervention was found toégligible in those patients with previous
CABG (Table 5.5): SOS 40/134 (29.9%) vs. UC 31/(ZR8%) Odds Ratio 1.04 (Cl: 0.59 —
1.84). This follows from the unusually tight corltod cholesterol and higher level of statin
prescribing at baseline in this subgroup, perhaggating the SOS intervention is less
successful when the baseline levels of cholestenatirol and statin prescribing are already
relatively high. However, the data show that thenpry outcome was between 25 and 30% in
UC and SOS arms, which was lower than the valubeoprimary outcome in most other
subgroups. Therefore the explanation for this tasuiot clear from our data.
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5.3  Secondary outcomes
The SOS intervention had a statistically significgositive effect in each of the secondary
outcomes (Table 5.6), except cholesterol levelsatients prescribed simvastatin 40mg at
follow up.

Table 5.6 Secondary outcomes at follow up (all pants, n = 7586)

Secondary outcome SOS* ucC* OR 95% ClI p-
n = 4234 n = 3352 value®
(number (%; range) (number (%; range)

Prescribed simvastatin = 2497 (58.9%; 1267 (37.8%; 2.06 1.87,2.28 <0.001

40mg 30.7 — 71.1%) 15.2 - 65.7%)

Prescribed simvastatin = 2673 (63.1%; 1730 (51.6%; 1.60 1.46,1.75 <0.001

(any dose) 42.3 — 73.4%) 31.2 — 73.7%)

Prescribed any statin, an 3682 (86.9%; 2509 (74.9%; 1.82 1.60,2.06 <0.001

dose 68.0 — 93.6%) 47.1 - 93.8%)

Prescribed simvastatin = 2344 (55.4%; 1203 (35.9%; 1.80 1.61,2.00 <0.001

40mg and cholesterol 55 3 _ 66.19%) 13.2 - 64.5%)

tested since baseline

Cholesterol level, patient 4.06mmol/ 4.15mmol/l 0.99 0.97,1.01 0.221

prescribed simvastatin (3 60 — 4.40mmol/l)  (3.54 — 4.52mmol/l)

40mg

Cholesterol tested since 3869 (91.4%; 2932 (87.5%; 1.26 1.07,1.48 0.005

baseline 72.5 — 98.8%) 65.8 — 97.4)

Cholesterol controlled  2943/4234 (69.5%; 2132 (63.6%; 1.11 1.00,1.23 0.046
49.4 — 77.5%) 35.6 — 83.4%)

Mean cholesterol level  4.22mmol/| 4.36mmol/| 0.98 0.97,0.99 0.005

(all patients)t (4.03 — 4.48mmol/l) (3.82 — 4.95mmol/l)

* all pairs (28 practices, 14 pairs; 3352 SOS &84 UC) ®fixed effects, adjusted’ mean (range)

A more convincing effect from the SOS interventweas apparent in those outcomes
incorporating a measure of statin prescribing €rgvastatin or any statin, any dose.
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Combining all the secondary outcomes gave an ajusdds ratio of 1.92 (95% confidence
interval 1.72 to 2.13; p< 0.001), indicating theesgth of the SOS intervention on a range of
prescribing and cholesterol related endpointsyé&afs post randomisation.

The SOS intervention did achieve a statisticaiynsicant reduction in cholesterol levels.
This may indicate the efficacy of simvastatin 40omgpatients who were prescribed it and
adhered to their prescription, in both arms ofdtugly.

The ranges for each of the secondary outcomes\ae o Table 5.6. Ranges in the SOS arm
practices were consistently tighter than in UC peas. A similar picture was found in
response to the SOS intervention effect on thegyrmoutcome (Table 5.3).

5.3.1 Subgroup analyses of secondary outcomes

For each of the secondary outcomes, the effe¢teoSOS intervention on a pre-specified list
of subgroups was analysed to determine if there &y particular strengths or weaknesses in
the effect of the SOS intervention, which mighommh service roll out of the intervention,
depending on the needs of different practices hed patient subgroups. Summaries of these
analyses are shown in the forest plots representiéglires 5.4 to 5.11. Selected findings with
consistent results across the secondary outcoraateacribed below.

5.3.1.1 Socioeconomic deprivation

A disproportionately greater SOS intervention dffagatients from practices in areas of
greater socioeconomic deprivation was apparerglation to the following secondary
outcomes: prescribing of simvastatin 40mg (Figudg,prescribing of simvastatin (Figure
5.5), prescribing of simvastatin 40mg and choledtessted (Figure 5.7), cholesterol levels of
patients prescribed simvastatin 40mg (Figure 58)tae mean cholesterol level (Figure
5.11). These findings reinforced the primary outeawsult. The intervention was therefore
strong enough to show improvement in the (theaabyicmore challenging secondary
outcomes including cholesterol levels checked amieaed, both of which are several steps
removed from the targeted behavioural change atipealevel. This was a surprise finding.
Taken together, these results may originate frarinbreased awareness among study
pharmacists of the limitations of previous intemvens for patients from practices in more
socioeconomically deprived areas, and the phartsdedditional efforts to overcome these
during the delivery of the intervention to practige more deprived areas. This (inverse)
socioeconomic gradient was reversed in only twosgary outcomes: the SOS intervention
favoured practices with patients from less depriaezhs in relation to cholesterol levels tested
for all patients (p-value < 0.001; Figure 5.9) @hdlesterol levels on simvastatin 40mg (Fig
5.8).

5.3.1.2 Practice type
There were statistically significant differencedonr secondary outcomes when Single

Handed practices were compared with Group pracéindghree of these outcomes were
favourable for Single Handed practices: cholestenadls of patients prescribed simvastatin
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40mg (Figure 5.8); proportions receiving choledtehecks (Figure 5.9) and those with
cholesterol controlled (Figure 5.10). Prescribifigimvastatin (Figure 5.5) favoured patients
in Group practices. The favourable findings maybese for Single Handed practices with
particularly low levels of achievement in relatitanthese variables, if the SOS intervention is
subsequently rolled out. One report suggestedsthatl or Single Handed practices may have
more difficulty achieving QoF organisational dompwints, compared with larger practices
(Wang 2006). With our results showing greater improent in some secondary outcomes and
general improvement in all outcomes, the SOS ieteion demonstrates how statin
prescribing inertia (whatever the root cause) @Gao\ercome.

5.3.1.3 Gender and age

In relation to gender, all secondary outcomes aoet® be reached to a greater extent by
males, except ‘cholesterol levels tested’ (FiguB) &nd cholesterol levels controlled (Figure
5.10). The predominantly greater benefit in malas aiso a surprise finding.

Age (60 years and younger compared with over 6@sye@aas considered in our subgroup
analyses because there is some published evideggesting ageism in the prescribing of
statins (De Wilde 2001). Using our arbitrary thr@shof 60 years, we found no evidence
supporting this finding.

5.3.1.4 Other subgroups

Patients eligible before or after baseline weresw®ered in the subgroup analysis. On
evaluating any differential SOS intervention effemtthe secondary outcomes, the following
were significant (p< 0.05), all in favour of patismdentified at baseline:

» Prescribing of any statin;
* Cholesterol levels tested:;
* Cholesterol levels controlled.

For the subgroup with a history of revascularisgtemalyses of the secondary outcomes
suggested no clear pattern of a differential impatche SOS intervention. The wide
confidence intervals displayed for both subgrop8BG and angioplasty) across all
outcomes may be due to the relatively small numbkpsitients with these diagnoses.
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Subgroup analyses afecondary outcome: Prescribing of Simvastatin 40mg
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Figure 5.5  Subgroup analyses afecondary outcome: prescribing of simvastatin
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Figure 5.8 Subgroup analyses afecondary outcome: cholesterol levels of 149
patients prescribed Simvastatin 40md
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Figure 5.9 Subgroup analyses afecondary outcome: cholesterol levels
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Figure 5.10 Subgroup analyses afecondary outcome: cholesterol levels
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Figure 5.11 Subgroup analyses decondary outcome: Geometric mean
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5.4  Safety outcomes

A post-hoc analysis was conducted in order to detex if there was any significant
imbalance in the time to occurrence of new vasaNants (adverse events) in the SOS group
compared with the UC group at a mean of 2.5 yedi®# up. Time to event analysis was
used to test for differences between the intereangroup and UC. Follow up duration varied
between pairs, ranging from 2.2 — 2.8 years, bah&s/were assessed during the same period
within each pair of practices. Within pairs of diees, it was defined as the start date of the
earliest baseline data collection until the enc dditthe last data collection at follow up or
date of event if sooner (patients experiencingwamewithin this period were censored). If no
events had occurred, the same date was used lmwvfop of the SOS and UC allocated
practice within each pair. Cox proportional hazardglels were fitted to the data; the model
compared the rate at which patients first expegdrany of the pre-specified vascular events,
adjusting for pairing and treatment group. Hazatts were used to describe the difference
between intervention and UC groups.

As described in Figure 5.1, we were able to asicetti@ impact of the SOS intervention on
the development of new vascular events in thosergtatwho were tracked from baseline to
follow up using their CHI number (n = 1911). Tabl& shows the percentage of each group
who have had a vascular event. Researchers dstngtnise eligible patient records in the
assessment of safety outcomes. Instead, data \Wested using a remote computer search
linking patients by CHI number. While more efficiethis process was not validated and
endpoint detection not confirmed in the usual whsough an adjudicating panel of experts.
Only one significant difference was shown: tim@taurrence of first presentation of diabetes
SOS: 4 (0.4%) as compared with UC: 19 (2.3%). thratio: 0.14; 95% Confidence interval
0.05-0.43; p <0.001). Each hazard ratio wasadtarised by a wide confidence interval,
reflecting considerable uncertainty about the pestimate, due to the low number of events
within each diagnostic category.
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Table 5.7 Comparison of adverse (vascular) events @llow up
Hazard 95%

ucC SOS Ratio Confidence
Event N=833 N=1078 SOS vs. UC Interval p-value
Diabetes 19 (2.3%) 4(0.4%) 0.14 (0.05,0.43)  <0.001
CHD 6 (0.7%) 3(0.3%) 0.29 (0.07,1.17)  0.081
Stroke 1 (0.1%) 6 (0.6%) 3.40 (0.40, 28.56)  0.260
CABG / Angiography 3 (0.4%) 3(0.3%) 0.58 (0.12, 2.96) 0.517
Angina 1 (0.1%) 4(0.4%) 4.10 (0.38,44.70)  0.247
TIA 1 (0.1%) 1(0.1%) 0.84 (0.05, 13.64)  0.904
MI 1 (0.1%) 2(0.2%) 0.76 (0.07,8.52)  0.826
PVD 0 (0.0%) 2(0.2%) NA
Stroke/TIA/PVD 2 (0.2%) 9(0.8%) 2.92 (0.62,13.67) 0.174
CHD/CABG/Angiography/Ar 10 (1.2%) 11 (1.0%) 0.67 (0.28, 1.62) 0.373
gina/MI
Any vascular event 29 (3.5%) 24 (2.2%) 0.55 (0.31,0.97)  0.039

A total of 324 events of any type (vascular or mascular) occurred in 215 of the 1911
patients who were tracked from baseline to follgwnby virtue of their being identifiable by

the remote, centralised data linking system. OBly 324 of these were vascular as defined by

the eligibility criteria of the study. Overall theewas a lower incidence of events in the SOS
arm. Improvements in statin prescribing and chelestcontrol (and cholesterol levels)

observed at follow up in the SOS practices may hafigenced these, but this is a hypothesis

requiring further testing in a sufficiently powerstldy. It is reassuring that the direction of
the effect is in favour of the intervention.
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55 Summary of results

Patients in practices exposed to the SOS intexmeihiad statistically significant
improvements (p < 0.001) in the primary outcomel e following secondary outcomes:
Prescribing of simvastatin; Prescribing of simviaistdOmg; Prescribing of any statin at any
dose; Prescribing of simvastatin 40mg and cholektested since baseline.

The following secondary outcomes showed the SGSviehtion to be more effective than
UC, reaching the pre-specified significance leigd 8 0.05: Cholesterol levels tested since
baseline; Mean cholesterol levels (all patients) @nholesterol controlled. The difference (in
favour of the SOS intervention) noted in the seemypdutcome: Cholesterol levels of patients
prescribed simvastatin 40mg, did not reach stesissiignificance (p = 0.221).

While the intervention demonstrated improvementh@se outcomes, the relative scale of the
improvements differed considerably, depending enailitcome, and compared with baseline
findings. For example, at baseline, the overalpprtion of patients (with or without a statin)
with controlled cholesterol was 38.6% (Appendix)VThis increased over time in the UC

arm practices, to 63.6% of patients while the S@&rvention resulted in an increase to
69.5% of patients. This improvement reached thaaipevel of statistical significance (OR
1.11; 95% CI 1.00 — 1.23: p = 0.046. Table 5.6).

However, when the impact of SOS intervention ofirsfarescribing is considered, the effect
was greater. For example, at baseline, 41.5% afiiatwere prescribed a statin (Table 4.5,
obtained by averaging the proportion in SOS andotiScribed a statin) and this increased to
86.9% in patients from SOS practices and 74.9%Gnpchctices (OR 1.82; 95% CI 1.60 —
2.06; p <0.001. Table 5.6).

Further, when the change in prescribing of thedistatin at the target dose is included in the
outcome measure, the magnitude of the improvemeBOS is greater still. For example, the
primary outcome of ‘prescribed simvastatin 40mg eimolesterol controlled’ reached 44.9%
in SOS arm practices compared with 27.9% in thepiCtices. The odds ratio in this case
was 1.79 (95% CI 1.61 — 1.98; p < 0.001). At baselthis measure was 9.9% (Table 4.6).

Therefore the extent to which the intervention éased the proportion of patients receiving
Simvastatin 40mg with their cholesterol controleas greater than the extent to which it
increased measures of cholesterol control. The¢étgfaSOS on all outcomes was mediated
by the key intervention introduced by the pharmtscisrescription of Simvastatin 40mg for
eligible patients. It is likely that the interveori achieved a statistically significant difference
as a result of more patients receiving Simvas#éimg and more patients taking this
prescription after initiation during the study amdre patients within this target group
attending their practice for cholesterol checkgt{aut which, cholesterol remains unknown).

The intervention was effective for patients who eveligible and known to the practice at
baseline, and for those who became eligible duhegeriod of the intervention. However, of
those patients linked from baseline to follow U intervention effect did not reach statistical
significance for the subgroups with a CABG and &éwagth more than 2 vascular diagnoses.

Characteristics of non participants from SOS anddd@s of the study were balanced.
However, non participants’ characteristics (dempfies, qualifying diagnoses, cholesterol
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and statin prescribing) differed from those of @ats who were included at follow up. The
reason for these differences is unclear, and regjdiurther investigation.

An unintended but potentially important effect b&tSOS intervention was to reduce the
range of values for each of the outcomes studiezh that practices in the SOS arm showed
higher values for the lower limits, compared witl Practices. The SOS intervention arm
practices did not achieve higher values for eatchame; a ceiling effect was noted in each
case. Subgroups showing persistently positive esoincluded males, patients from more
socioeconomically deprived practices, patients kmtawthe practices at baseline, those
without a statin at baseline and patients with fevescular diagnoses.

There was no increase in vascular adverse evesatisiaged through the appearance of new
onset vascular diagnoses between 2.2 and 2.8 gitargsandomisation, in the subgroup of
patients linked from baseline to follow up.

The clinical significance of these and other, ureg®ffects arising from the SOS intervention
remains to be confirmed, but these data prove ypethesis that pharmacist led SOS
intervention impacts favourably on a number of pragic, prescribing and surrogate clinical
outcomes, across a wide range of practices anenpatibgroups, up to 2.2 years post
randomisation.
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Chapter 6

Discussion

6.1 Overview

The continuing need for high-quality, unbiased jitige education regarding drug therapies
was recently reiterated by one of the researchevied in the original academic detailing
studies (Avorn 1983, 2011).

Throughout this thesis, the view has been thatasdal education is important but insufficient
to reach patients in greatest need of supportjreudficient in itself, to sustain a change in
prescribing practice. Therefore, in addition to @tion, practical, “hands on” help was
provided by pharmacists to practices, for patients.

This chapter provides a discussion of the triakewt) key findings, strengths, weaknesses,
and potential reasons why the SOS interventionsuasessful, in comparison with other
studies.

6.2 Trial context and summary of recent literatureon pharmacist prescribing
support

The SOS intervention involved close collaboratiathwePs, nurses, practice staff and
secondary care specialists. Some have describety@ of multifaceted model as a
‘Complex intervention’ (MRC 2011), others have lidxe it a ‘Collaborative model of care’
(Foy 2010; Unutzer 2002; Katon 2010). Because @fifficulty in accessing primary care
physicians in some countries, the rising cost obedary care and variation in the uptake of
clinical evidence, greater use of collaborative eiedf care involving pharmacists has been
widely advocated. The extended role of the pharshéas been encouraged by governments
in several countries including the UK (Medicine Ueviews), USA (Medication Therapy
Management), Australia (Comprehensive Home medaieeiew) and Canada (pharmacists
have prescribing rights in Alberta, British Colomlaind Quebec). It is therefore likely that
pharmacists will continue to support prescribing disease management, but the lack of
evidence demonstrating added value in terms of iidbyld mortality outcomes may be a
limiting factor in the widespread rollout of pharomt led prescribing support in general.

In most cases, a direct patient facing model opsugs advocated e.g. face to face
medication review involving the pharmacist andphaéent. This approach, if it is
collaborative, is known to improve prescribingimel with guidelines of disease management
and safety (Mackie 1999, Krska 2001, Zermansky 26@hlon 1996, Furniss 2000, Sykes
1996, McGuire 1996). However, meta-analyses suggdstrth of empirical evidence for
benefit in terms of morbidity/mortality endpointddlland 2007, Royal 2006, Chisholm-Burns
2010).

The SOS trial was not powered to detect such entfpbut did include cholesterol lowering
and cholesterol control as a secondary outcomelifkhéetween cholesterol lowering
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(control) and improved outcomes is strong and c@st across many robust studies: it is
possible but less convincing to extrapolate thesalts into expected patient benefit.

The lack of evidence of clinical benefit from staaldne trials involving pharmacists’
collaborative models of care may have spurredebent increase in the number of
methodologically robust studies with longer follow. Since the end of the literature review
period (February 2004), several studies have iratpharmacists, aiming to improve
prescribing. These studies have included the gsiircollaborative interventions (in which
specialist trained pharmacists are employed) imary care. Fihn (2011) tested the
effectiveness of a pharmacist and specialist ntoaborating to improve guideline
implementation for patients with stable angina. lowement of statin prescribing formed part
of this, but no additional effect was found on agmof ‘hard’ endpoints. To date,
collaborative care interventions involving pharnségihave not been shown to improve
clinical outcomes in IHD or vascular disease.

Tests of the processes and outcomes of treatmepafients with depression, and diabetes
have shown benefit (Unutzer 2002, Katon 2010). Metalysis of small trials, suggesting that
the inclusion of a specialist pharmacist in collatiee, multidisciplinary team based care of
patients with heart failure reduces hospitalisaifftoshman 2008). The use of specialist
pharmacists in these and most other trials maycethe generalisability of the findings and
limit implementation potential. In contrast, a nepecialist, pharmacist-led model of
collaborative medication review in primary caresametly gave a neutral result (Lowrie 2011).

Soorapan tested the effect of pharmacist medicatiaew intervention on type 2 diabetics in
2002 and found improvements in blood pressure buHbAlc (Soorapan 2002). Mehuys
updated this work by providing evidence, from astdu randomised controlled trial, of the
effectiveness of community pharmacists consultiitg @iabetic patients in Belgium (Mehuys
2011). Pharmacists met with patients monthly, @eihg an intervention that comprised
advice rather than recommendations for medicinegbés Their intervention appeared to be
intensive (evidenced by the number of educatioleshents covered during consultations,
although the duration of each contact was not gieed repeated up to six times in six
months. They were able to show a statisticallyifiant reduction in fasting plasma glucose,
and HbAlc. The former remained reduced after 18thsmwwhile HbAlc had returned to pre-
intervention levels by that time. Of note and oftjgalar relevance to the findings from the
SOS study, was the authors’ observation that tthecteons in fasting plasma glucose and
HbAlc were mainly attributable to those in the maéntion group who had received changes
to their hypoglycaemic agents during the periothtdrvention. The intervention did not
include changes to medicines and the pharmaci@dtsdliinitiate these changes; general
practitioners introduced the changes. This suggdeatshe effectiveness of their intervention
was mediated at least in part, through GPs’ chatggpatients’ medicines. The authors also
noted (as we have) the relatively greater effethase patients who had more to gain (poor
glycaemic control at baseline). They recommendaddoterm follow up of pharmacist-led
intervention, and (after acknowledging the liketypact of GP- mediated changes) stressed
the importance of formal collaboration with GPs @mel need to build prescribing change into
the pharmacists’ intervention.

In 2010, Villeneuve published a study demonstraéimgutral effect on cholesterol control,
when community pharmacists teamed with physiciar@anada (Villeneuve 2010). Their
intervention comprised advice on dietary measwesduce cholesterol, and included
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repeated patient contact which is thought to plaingortant role in achieving change (Dolan
Mullen 1985). In their collaborative agreement, o were responsible for prescribing of
lipid lowering therapy which is known to have a moapid and powerful effect on cholesterol
lowering compared with advice on dietary interventiAt follow up, patients in the
intervention group were less likely to receive hpgitency lipid lowering agents, which offset
the impact of pharmacists’ counselling intervention produced a neutral result.

Taken together with Mehuys’ findings, it might bencluded that outcomes would have
improved if the pharmacists had direct respongybitr initiation and up-titration of lipid
lowering agents. Other studies have shown thatnpaeists were able to adjust doses
autonomously and produce statistically signifidamprovements in cholesterol targets,
through direct patient interaction (Geber 2002,dag 2002; Till 2003; Straka 2005; Rehring
2006).

More recently, Carter (2010) described the desfghar ongoing multicentre cluster
randomised controlled trial of pharmacist-physiaiatiaborative blood pressure management
with 5 year follow up. Carter reiterated the ungied aim shared by all prescribing support
models and related research: “to implement modelswork, overcome provider and health
system barriers, and sustain the effect of intdreaa so that they can eventually be scaled up
for broader use” (Carter 2010).

These recent studies re-state the need to demianstfactiveness in the short and long term,
from pharmacist-led prescribing support. The stidigpear to have improved internal and
external validity, compared with previous reseattbwever, overall, the quality of
medication therapy management studies (and theréferusefulness of their findings) shows
room for improvement. For example, a recent revoévwandomised controlled medication
therapy management trials (Kucukarslan 2011) agphiternal validity criteria as
recommended by Chalmers (1981), to assess triéityguihe review found only eight studies
(from a possible 1795 published before 2009) mgefihalmers’ quality inclusion criteria.
While the review focussed only on medication thgnaganagement (most of which were led
by pharmacists) as a model of prescribing suppoetiow number of valid trials highlights
the need to conduct methodologically robust reseérmesults are to be assumed as due to the
interventions under investigation rather than ni&sjpreted due to confounding, bias or
chance. In addition, none of the eight trials ideld follow up of longer than 12 months.

Meta analysis and systematic reviews are commdmudulication bias may lead to meta
analyses including more positive than neutral gratige findings. For example, a recent
systematic review and meta-analysis of North Angrigharmacists’ impact as team
members on patient care, found favourable effemtssa many therapeutic and safety
outcomes (Chisholm-Burns 2010). However, unlike ikasslan, the study by Chisholm-
Burns failed to describe how they assessed thétgoékheir included studies. They included
several studies of questionable methodologicalridmany of which had been rejected
previously in Kucukarslan’s analysis), leaving ttmnclusions open to criticism. Chisholm-
Burns included the results from 298 studies conbaiieh Kucukarslan’s eight studies.

Across a wide range of settings, the studies desgtr@bove underscore the potential for
pharmacists’ interventions to improve public healtb date, the following three features
appear important, in combination, and were theesfiocorporated into the SOS model:
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1. Collaboration with existing care providers (geh@ractitioners);
2. Repeated intervention;
3. Intensive intervention.

However, that there is no definitive evidence @fichl benefit over the long term, indicates
the medication review model (or the studies to )J&@ve limitations. The medication review
model, in which the pharmacist consults directlyhvihe patient then recommends changes to
the GP, may not be the best model to influence @Bcpibing over the long term. GPs may
revert back to pre-intervention habits after thenvention is withdrawn, and this may lead to
benefits being lost. However this has not beertesthe principle seems to apply to patients:
after showing a reduction in heart failure hosgtlons, Murray found a rapid return to pre-
intervention levels of hospitalisation in theirgyuvhen pharmacist-led adherence support for
patients with heart failure was withdrawn (Murra02).

Translating lessons from previous work into the SO$tervention

The model of prescribing support described anetkist this thesis attempts to achieve
change and sustain it, by bringing pharmacistsanteducational and organisational support
role, within practices, collaborating fully with GPnurses and other practice staff. It
incorporates theoretical behavioural change prlasip.g. repetition and reinforcement of the
main message, practical support for initial staafeshange (Armstrong 1996, Bradley 1992,
Oxman 1995, Dolan Mullen 1985). Core componenth®fSOS intervention include
collaboration with existing providers of medicatitrerapy management (GPs), repeated
contacts and intensive support. All of which inee#he chances of achieving a more
sustained effect.

6.3 Strengthsof the study

In 2002, the Cochrane collaboration reviewed tridlsducational outreach, and made
recommendations. These included describing intéimes adequately, designing research
more appropriately and analysing findings apprdelyee.g. by considering the impact of
clustering. Longer follow up was recommended, togetvith the selection of more useful
outcomes (clinical or surrogate clinical e.g. HbACtolesterol) (O’Brien 2002). In planning
and delivering the SOS intervention and study, tkengpted to address these
recommendations.

6.3.1 Complex intervention development

The SOS intervention was piloted and designed ¢oraance with the recommendations
made by the Medical Research Council in 2000 ariirl. Evidence points towards the
increased likelihood of interventions working etfeely, and studies being methodologically
more robust, if MRC guidance is followed. Pilottieg was extensive, involving 5 different
pharmacists working in 5 different practices, oadr year period. Pilot work enabled
evaluation of the feasibility, acceptability, estition of sample size and power. It also led to a
consensus on the preferred components of the antgon, from pharmacist and general
practitioner perspectives. A key strength of thelgtwas the number of pharmacists who
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delivered it: involvement of 11 different pharmasikads to improved reproducibility of the
intervention, and compared favourably with previousreach research (Chapter 2). Another
key feature was each pharmacist being able to adbéhe core parts of the intervention
described in Chapter 3.

While intensive, the intervention did not overburgeactices (or pharmacists) and was
acceptable to 14 from 15 practices who agreeddaive it. Informal feedback on the model
from practices to pharmacists and pharmacistseéatildy team was continuous, because the
pharmacists communicated freely with GPs, nursdoéimer practice staff throughout their
time in the practice.

6.3.2 Design

The SOS study was designed and is reported iwlitherecommendations for cluster
randomised trials (Campbell 2004, MacLennan 2008 unit of randomisation, allocation
and intervention was the practice, as recommenateelducational outreach trials in primary
care. Following the recommended guidandikedy to lead to easier interpretation of the
results, on dissemination, because the key featirte trial will be systematically described,
in an accepted order and in sufficient detail talde critical appraisal.

A stepped wedge (block randomisation) design (Br@ad6) offered an alternative
methodological approach, but this was not pracbheabuse of the duration of the SOS
intervention, and therefore, potentially even langglays between study initiation and
completion.

For the first time in a study of outreach, the phacists had full access to all relevant medical
information held in the practice. This contrastgwairevious work which has focussed on
community pharmacists or specialists, working restyptaccessing anonymised prescribing
trends.

The maximum duration of follow up previously debexd in this type of research was 12
months (Pearson 2003). Our median follow up wams@fths, ranging from 17 to 26 months,
which is longer than previous studies of this tgpenedication review type interventions,
excepting the recent HOOPS (Lowrie 2011). Long#ofoup enables more accurate
determination of the impact on clinical outcometh# results are favourable. Persistence of
the intervention effect after the intervention $iméd was therefore evident up to 16 months in
some practices (the intervention lasted 12 monirsictice level simvastatin 40mg
prescribing data up to 6 years post interventimwsd a ‘washover’ effect in SOS arm
practices (Appendix XVI), which breaks new groundelation to effect duration, although
this is outwith the controlled circumstances of 8@S trial and therefore less reliable.

Reduction of non formulary prescribing (in the caé&tatins, the non-formulary choices at
the time of the intervention were Rosuvastatin Brdtimibe) is often the target of prescribing
support models. The SOS model appears to have mmadkeed effect on reducing non-
formulary prescribing, compared with UC practicgdging by the trend shown beyond the
designated follow up period (Appendix XVII).
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Our process for selection of practices for inclasiothe trial was random, the aim being to
recruit a representative sample to maximise extealality. This contrasts with most
previous outreach trials, which have selected heatt professionals on the basis of their
capacity to benefit from the intervention on offéfhile their approach to recruitment
increases the likelihood of a positive result, aueximises opportunities for transferability
(Thomson 2005, Oxman 1995). There were few diffeesrbetween participating and non-
participating practices at baseline, indicatingespntativeness of practices, due to a
successful, randomised process of practice enrdlthewrie, Morrison, McConnachie 2010).
It involved following up those who had receivediawitation, until an answer had been
obtained. The desired effect was to reduce thecdsaof non participation by invited, busy or
research-wary practices, ensuring generalisalgifithe practice sample. The study involved
15 single handed practices and the interventiogoutih improving outcomes in single handed
practices, is likely to have improved QoF pointshia domains covered by cholesterol control.
Both factors are unusual because of the findingghmaller Scottish practices appeared less
likely to participate in research and achieve fealgical or non-clinical Quality and
Outcomes Framework points in the period 2002 t&6Z00ackay 2010).

Key patient level variables at baseline and follgpwere comparable to other statin trials and
surveys, reinforcing external validity (Chapter i) particular, the large number of patients
with data reported at baseline (4040) and follow(1§86) gives the results considerable
weight.

Our sample size (practices and patients) was greete anticipated, which perhaps improved
our chances of finding a positive result, but dietped to minimise any remaining variability.

We controlled for confounding by pairing practiaésimilar baseline characteristics then
stratifying, as recommended for cluster randomtsaés involving few clusters (Donner
2000). Baseline data was collected before randdimisto minimise bias. Outcomes were
assessed at the same time (relative to random$atidooth members of each pair of
practices, and by blinded, independent researcNersterpretation was involved in the
collection of outcome data. Transcription errorgene possibility, although the risk was
minimised by the two researchers working togetlcenss 29 practices at follow up, which
enabled cross checking for accuracy and completenes

We randomly allocated practices to the SOS inteargeror UC while maintaining blinding.
Blinding is desirable because it minimises the ckarof performance and detection bias.
However, we could not ensure the ‘quadruple bligdapproach described by Chalmers
(1981), because practices were notified of théircation in writing. Performance bias was
therefore possible through UC practices trying Batd achieve the outcomes for which their
SOS group counterparts received support. Furtlaeticgpating doctors and other practice
staff were not made aware of the ongoing resulte®frial. Patients remained blinded to
allocation throughout the study, because therensagquirement for written consent at
patient level (Chapter 3).

All analyses were checked by an independent staist blinded to allocation, from the
Robertson Centre for Biostatistics. We are confidieat outcomes were due to the
intervention, rather than any dissimilarity at Hamee
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To date, assessment of the impact of outreacts s focussed on markers of healthcare
professional behaviour change e.g. the qualitycqaradhtity of prescribing or referrals. The
SOS trial is the first to show benefit on choleskeontrol and cholesterol levels, in the
context of a randomised controlled trial.

Within the time period of the SOS trial, we werahle to evaluate any potential effect on
hospitalisation, or mortality because the study matspowered to do so and this did not form
part of the protocol. However, this may be followgxthrough a post hoc analysis, on
completion of this thesis, alongside an economadietion.

6.4  Weaknesses of the study

Pre-intervention distribution of five variablesmtential prognostic importance (cholesterol
recorded, statin prescribing, statin prescribingmimal dose, number of vascular co-
morbidities and proportion of patients with angiseiiaemic heart disease) was
disproportionate between the SOS and UC arms ddttiey. These imbalances may have
been due to the small number of clusters howekey, Were not expected to have biased our
findings for three reasons:

1. Their distribution acted against the intervemtadfect;

2. Cholesterol related measures (levels and erterdntrol between arms) were
balanced;

3. Simvastatin (optimal dose) prescribing was baddn

If the baseline imbalances were thought to infl@etine results, use of a regression model
adjusted for these variables might be an alteraatpproach to analysis e.g. use of a stepwise
selection to create a multivariate model.

Only practices from Greater Glasgow Health Boardeve®nsidered in this study, and the
intervention was delivered at practice level. Thecgss of the intervention was therefore
highly conditional, depending on the payment sysaeh priorities at that time.
Generalisability to other healthcare systems mayefiore be questionable, particularly those
with different primary care systems.

In common with other interactive educational outteanterventions tested in a controlled
trial, participants allocated to the control graquld not be blinded to their treatment
allocation. This created two possible effects. fitst is the ‘Hawthorne effect’ (Chapter 2,
Section 4.6) which may have increased the staéaqoibing of the control group as a result of
an awareness of prescribing practices being underral scrutiny. The second effect is
additive and may also have acted against the iatdion: involvement in the study led to
baseline data collection in each practice, by arphaist identifying a cross section of eligible
patients and collecting relevant datum. Practine=aich group had full access to this
information, which remained in practices throughitnat study. This information provided
control group practices with a starting point fargeting eligible patients for statins and
therefore, is likely to have improved outcomeshia tontrol group beyond levels achieved by
practices not participating in the study. Thesédias together with the strong contextual
influence of the QoF and the dissemination in Ddz&m2003 of the GG&C Cholesterol
guideline, are likely to have led to the observagrnovements in the UC practices. The extent
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of improvement in UC arm practices between baselimkfollow up was considerable:
Appendix VIl shows 36.8% of patients had choledteomtrolled in 2003 at baseline, while
Table 5.6 shows 69.5% of patients in SOS and 6363€ practices had controlled
cholesterol at follow up in 2005/6.

This interpretation highlights a weakness of therall research in not generating
accompanying qualitative research to enhance algrstanding of the reasons why the SOS
intervention worked and to characterise the corfeapractices and patients in GG&C at that
time.

6.4.1 Delays in reporting

There were significant delays in the completion espbrting of the SOS study. This perhaps
represents a weakness of the study planning proRessons for the delay include having to
rely on 11 pharmacists (at baseline) and two rebess (at follow up) for data collection.
Therefore these phases lasted longer than expddtedled to significant delays between the
start (2002) and finish date (2009; when follondapa collection was complete). Another
reason for the delay in reporting was due to tne spent summarising and analysing the
large data set generated by 7586 patients andpieusiecondary outcomes and subgroups.

In the interim, statin prescribing is likely to imgwve and this will tend to reduce the impact of
the SOS intervention and reduce the need to impieme findings. For example, Kumar
recently reported the prescribing of statins fdrguds with vascular disease in the USA had
reached 84% (Kumar 2009). Their survey include@®@B patients, making it the largest
survey of statin prescribing to date. This leveholiievement is very close to that shown in
the SOS study at follow up (prescribing of anyiatat any dose in the SOS group was 86.9%
compared with 74.9% in the UC group. Kumar did cultect data on doses or cholesterol
levels. Due to the time delay between study congieind reporting, the SOS intervention
may have become less useful for most general pesgtbut more useful for general practices
with more modest levels of statin prescribing aodinlg. The delay in reporting will be turned
to our advantage by extending the follow up period.

Delays also increase the likelihood of similar egsh reaching publication, superseding our
work. However, between 2003 and 2010, there doeappear to have been any published
randomised controlled trials or other scientifigastigations focussing on general practice
based pharmacists improving statin prescribingdadlesterol control for patients with
vascular disease, through educational outreachagpeoaches. The RaPP trial was
comparable in some ways. Starting in 2002, theaasthimed to achieve better prescribing of
antihypertensives (mainly thiazides) and statimsafprimary prevention cohort (Fretheim
2003; 2006) through group based educational ouirdativered by pharmacists. Improved
outcomes were limited to thiazide prescribing, witheffect on statins or cholesterol control.

6.4.2 Attrition

When data are collected over at least two timeopstimost studies have some degree of
dropout of patients or in this case, clusters attepts. Attrition may introduce bias if the
patients or practices dropping out are system#tideferent from those remaining in the
study. The SOS study was different in that moréep&s were included at follow up, than
were included at baseline (Figures 5.1 and 5.2 iAlcluded larger numbers of incident
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patients in both arms (SOS: 999 / 4234 (23%) and92C / 3352 (28%). However, we have
not yet compared the characteristics of differemigsoups.

However, we had no reason to believe that thes&lions biased the results. Baseline
characteristics (Tables 4.2, 4.4, 4.5 and 4.6)gssigd groups were well balanced at baseline.
Outcomes (and subgroup analyses) strongly favaheethtervention and were consistently
positive for the group identified at follow up (n7886; Table 5.2) and the subgroups: eligible
at baseline (n = 5660; Table 5.4) and eligiblerditeseline (n = 1926; Table 5.4). Of the 5660
patients who were eligible at baseline, 2619 (ST391 / 2373 (63%) and UC: 1128 / 1667
(67%). Table 5.2 and Figure 5.1) were linked fraaseddine to follow up, and outcomes were
also positive for this subgroup.

The proportions of patients who could not be linkedn baseline to follow up because of
missing data e.g. CHI, was similar in both studpsrSOS: 880 / 2373 (37%) and UC: 541/
1667 (32%). However, some of the characteristiah@e non-participants differed from the
characteristics of those patients who were linkethfbaseline to follow up (Tables 5.2.1 to
5.2.5). In particular, non participants appearebddolder and more likely to be female
compared with those who were identified at basedime followed through the study. Thus the
possibility remains that the intervention effectirgested in this subgroup of patients. While
subgroup analyses of the primary and secondarpomés showed improvement in males and
females, Section 5.3.1.3 describes some eviderara,dubgroup analyses, of a preferential
effect of the intervention in males compared wéméles. The intervention did not appear to
be of reduced effectiveness in older age groupefised by the threshold: < 60 years
compared witl» 60 years. It is therefore possible that a morailget analysis of the effect of
age using smaller increments may show a differesuilt.

However, the size of the differences in age (3& g gender (6.4%) and other variables e.g.
qualifying diagnoses between participants and rastigipants (Table 5.2.4) while statistically
significant, may not be of clinical importance. Gfiference does stand out: non participants
were less likely to have diabetes than participarttss requires further exploration and may
be attributable to there being fewer non participdrom practices serving predominantly
South Asian communities where the occurrence dfedés was found to be greater at baseline
(Section 4.3.2).

We found no statistically significant differencenrortality in the 82% (1168/1421) of non
participants who had sufficient data to enable rdetgation of their status. Approximately one
third of non participants died prematurely befdre €nd of the study. As the proportions of
non participants dying prematurely before the enith@ study was balanced between SOS and
UC groups, this is unlikely to have biased the Itesu

Previous research into the effectiveness of varimiseach models has focussed only on GP
or family physician’s prescribing or test orderiagjivities, without describing the
characteristics of patients or whether they wer@knto the GPs / physicians at baseline.
Compared to previous research of this type, weshare detailed description of patients and
differentiated between prevalent (known at basehie 5660) and incident (n = 1926).
Evaluation of the impact of the SOS interventiorpatients tracked from baseline to follow
up (as is the norm in individually randomised s)alas therefore another novel aspect of our
study.
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6.4.3 Therapeutic topic

The intervention focussed on a relatively restdcieea of therapeutics, and the underlying
reasons for disparities between clinical practiog systematically developed guidelines are
known to vary from one clinical problem to anoth@ur pilot work, training of pharmacists
and the SOS model were tailored to the specifictanmgoral needs of practices and statin
prescribing. Further pilot work and a differentitiag programme may therefore be required,
to test the model on a different topic. However,hage provided prima facie evidence that
the method might work, when applied to anotherapeutic area.

By only targeting changes in statin prescribingawebur for patients with vascular disease,
the intervention may be regarded as having relevanty for a relatively small (high risk)
group of patients. This is not a problem per sé niay become difficult to sustain if an
economic model shows the approach not to be cfesttive.
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6.4.4 Design considerations

Importance of sample size calculations

Sample size calculations are a means of estim#tangequired number of participants in each
arm of a randomised controlled trial, in order thafinically important difference is
detectable, when the occurrence of the most impbaiatcome in the intervention group is
compared with the control group.

If a study is too small, it will not be able to ares the question posed. Sample size
calculations are important because they guard agawer or under recruitment of
participants, both of which may impact on ethicalst and risk implications, depending on the
type of trial. The SOS study was a pragmatic (jpeakteffectiveness or management) trial
conducted using NHS resources, nested in routireetheough the delivery of pharmacist led
prescribing support to improve adherence with distadd GG&C statin prescribing guidance.
The intervention was introduced in addition to usaae; practices and patients were not
denied any service as a result of the study. Rarosgtion of the delivery of a NHS funded
pharmacist support service together with standatidis of an outreach/organisational support
intervention minimised any ethical concerns andtamdhl costs. Senior management within
NHS GG&C were supportive of the trial proceedinqigNHS resources within routine
service delivery to inform decision making in redatto the effectiveness of pharmacist led
prescribing support in primary care.

The sample size depends on the type | and |l eaterand the effect size of the intervention.
The sample size goes down inversely as the sq@isine effect size. In the case of cluster
randomised controlled trials, the sample size ¢almn takes account of a measure of the
correlation between individuals within a clusteddhe size of the cluster.

In the case of the SOS study, the sample sizelaéitmu (based on pilot work conducted in
2002) focussed on the effect size of the outcohreeptoportion of patients with CHD who
had cholesterol controlled. This outcome was chéeeause of the finding (following an
extensive literature review) that pharmacist leédmventions had not previously shown any
improvement in surrogate clinical outcomes, andogate clinical outcomes are more useful
markers of effect to the NHS and patients, compuaiidid changes in prescribing. To derive
empirical evidence of improvement in cholesteraitoal through a practice level intervention
would therefore break new ground and representuabke outcome for patients and NHS
GG&C. Analysis of pilot work subsequently showedttthe intervention generated a
measurable improvement in cholesterol control. §thedy sample size and power calculation
were based on this outcome. At that time, one @ktondary outcomes was the proportion
of patients with controlled cholesterol, prescrilsgdvastatin 40mg.

However, during this period, there was an increafmcus (instigated by the director of
finance in NHS GG&C and communicated through torptaeist prescribing support teams)
on prescribing cost containment. Statin prescrilaing costs were increasing and some of the
increase was due to more expensive statins e.gvadtatin 10mg costed £18.03 for 28 days
compared with £1.32 for Simvastatin 40mg for 28d@NF 2009). The statin prescribing /
cholesterol guideline for secondary prevention img®duced to improve the quality of
prescribing (encouraging more eligible patientesteive a statin) and to minimise the costs
associated with statin prescribing by encouragnegarescribing of Simvastatin 40mg. The
guideline adopted the eligibility criteria of thee&tt Protection Study, superseding the
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previous eligibility criteria used in our pilot warcoronary heart disease. Following
discussion with finance and management colleaguess therefore decided to revise the
main target of the study to reflect the prevailgtgos of cost containment, while retaining the
focus on cholesterol lowering. Therefore the priymawtcome became the proportion of
patients with vascular disease who were presci#ievastatin 40mg with controlled
cholesterol.

For pragmatic reasons, the study therefore hadhalsasize and power calculation based on a
secondary outcome. This raised the possibilityhefdtudy being over or under powered to
detect the primary outcome.

The power of the study can be re-calculated usatigwW up data:

- assuming 7586 patients in total (3793 per armpipractices (7586/29 = 261
per practice).

- design effect (D) =1 + 0.05 (261 — 1) = (Bkction 3.2.4)
- effective sample size is 3793 / 14 = 271 patieatsgpoup

Therefore the study had 94% power to detect tHerdifice in the rate of the primary outcome
of 88% in SOS versus 76% in UC, and 98% power teal@4.9% in SOS compared with
27.9% in UC.

Both outcomes (primary and secondary) were birEng. power of each was sufficient to
detect a difference of a similar magnitude: 88%susr76% in the original calculation
compared with 44.9% versus 27.9% in the calculatwown above.

The persistence shown during the recruitment psogesy have contributed to one practice
dropping out. This is because the practice mayhaeé had sufficient opportunity to
appreciate the intensity and duration of the S@&wention. Our invitation process
comprised systematic follow up through personatsjietters, faxes and telephone calls until
confirmation of consent or non participation hadrbeeceived from each practice. In some
cases, the practice received a letter, fax, phaheuwd visit to discuss the programme. This
enthusiastic approach led to the recruitment @dtpractices which had not previously
participated in any research. Of these three mextione disbanded prior to the date of
randomisation, one dropped out and one remaindtistudy.

We did not formally evaluate GP, practice nursagcpice staff, patients’ or pharmacists’

views. We do know from practice staff in the SO &nat there was no negative feedback
from the patients who did receive some form of camiration or changed prescription. GPs
and nurses appeared appreciative of the pharmanysis; all 35 GPs and 21 nurses willingly
participated in the study although 1 GP and a macturse (from the same practice) dropped
out. Patient views of outreach services delivece@®s have not, as far as we are aware, been
reported. Literature on GPs’ views of academicenath visits is limited to one short report

that indicates a preference by GPs for other GBgliger these interventions (Young 2003).



160
At baseline, using available data, we found pasiesttaracteristics were comparable to those
described in landmark, placebo controlled triatgrfrthe same period. However we did not
collect additional data e.g. the number and typeooi-vascular co-morbidities, weight,
height, previous hospitalisations or smoking stalg/siological variables e.g. blood pressure
and eGFR would enable better characterisationeoptipulation, and thereby enable other
researchers to compare and contrast our findings milely.

At baseline (and therefore randomisation) thereevgggnificant differences between the SOS
and UC arm practices in the following covariatesportion of patients with
Angina/lschaemic Heart Disease (significantly geeat SOS intervention practices), vascular
co-morbidities (greater in SOS practices) and ddtetel recorded (lower in SOS practices).
Together these data indicated SOS allocated peadtiad a greater burden of patients eligible
for statins, but less information on which theiegaribing decisions could be based (fewer
patients with available cholesterol levels at haggl Also, proportions in SOS intervention
practices without a statin were higher and presagibf optimal doses of statins was lower.
Both these imbalances suggest practices in theé@@@®iad a larger gap to bridge to improve
on the levels noted in UC. In turn, this may haattio a need for proportionately more effort
to achieve a given target statin prescribing aralesterol control. Therefore, the baseline
imbalances did not appear to bias the resultsviouaof the intervention.

Critically, the groups were balanced in relatiorthte primary outcome: simvastatin prescribed
and cholesterol controlled at baseline.

Measurement of adverse events is an important @eration in the clinical trial setting but

less so for complex interventions health serviesgarch. We chose to evaluate new
diagnoses of vascular disease because this stugignmaarily about the impact of SOS
intervention rather than the impact of statinsgeerVascular diagnoses (limited to those
included in the eligibility criteria) were collectéhrough electronic record linkage of those
patients who had CHI recorded and were identifiableaseline and follow up. Electronic
searching and reporting is likely to have been naa@irate, complete and efficient because
of the lack of outcome interpretation required égaarchers. However, in this case, the
process involved remote searching of participagjageral practices’ databases using a central
server, of unknown accuracy and completeness. Tdrerehat SOS and UC arms were found
to be comparable in relation to adverse eventg)atdre taken as conclusive. The low number
of events in each group led to wide confidencerviatle, indicating considerable uncertainty
around the results. The proportion and time to oeaice of new diabetes diagnoses, where
the intervention showed superiority over UC, i€likto have driven the significant difference
in the overall safety analysis of all events. Thees no scientific rationale for there to be
delayed onset of new diabetes in the SOS arm ddttldy. One recent report noted the
opposite: a possible link between increased risgiialfetes and statin use, in women (Vos
2011). Subgroup analyses for the presence or absémtiabetes in the primary or secondary
outcomes confirmed there to be no significant dififee in the impact from the SOS
intervention.

Post-hoc analyses to detect adverse effects afisingcomplex interventions may be useful
to generate a hypothesis rather than confirm atiref a prior hypothesis. In exploratory trials
e.g. those involving new medicines, safety analgsesmportant because of the need to
confirm safety in use in a heterogeneous grou@bépts. However some observers regard
safety analyses in complex intervention trials msacessary (John Norrie, personal
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communication) because of the difficulty attribgticausation of potentially unrelated
outcomes, following the application of a multifeagintervention in the context of a complex
system with many interacting factors.

The effect size of our study was larger than exgukfrtom pilot work, which led to our
decision to conduct a post hoc analysis becaueeqiossibility that systematic application of
the statin/cholesterol guideline in a heterogengaymilation led to an effect not previously
considered. The SOS study was not powered to datgatiifferences in safety outcomes and
the analysis of vascular events at follow up ditdfoaon part of the original protocol. In
addition, the method used to collect the numbertgpe of events further limited the
usefulness of these results:

1. The number of patients identified through thalgsis (215 / 1911 (11%) over 8 months is
considerably greater than the expected approxiraédeof 2% over 8 months (30% over 10
years). Practice level verification of these evemd their associated coding did not take
place. Without these in process quality contrdis,results cannot be regarded as conclusive.
2. The method used to identify the occurrence of wascular events had not been previously
tested or validated therefore was of unknown spgtyifand sensitivity.

3. The period (between 2 and 2.8 years) chosethéoevaluation of vascular events was
chosen for pragmatic reasons, rather than anyasipiecision underpinned by an evidence
base relating to when adverse events of this nataseoccur.

4. Collection of adverse events was limited to pegsentations of diagnoses comprising the
eligibility criteria for Simvastatin 40mg. No othe¥levant outcomes were sought. These
might have included ascertaining the level of reggmbside effects from simvastatin. However,
during the HPS (which included 20,536 UK adultsgse were already known to be rare: less
than 0.5% in the case of alanine aminotransferesated more than four times the normal
range; less than 0.2% in the case of creatinineserelevated more than 10 times the normal
range and less than 0.1% for rhabdomyoloysis. Wenlbareason to believe there was a need
to evaluate the incidence of these or other sifesf from a commonly used, licensed
medicine.

Patient level non-vascular mortality was not sowgghpart of the post-hoc analysis for two
reasons:

1. This was not requested in the original ethigamittee application

2. Resources were not available to enable unicgrifccation of mortality using Information
Services Division record linkage or other verifioatprocesses.

3. Non-vascular mortality rates in a heterogengmymilation receiving Simvastatin 40mg is
already established. The HPS showed any non-vastalges of death in the intervention
group reached 5.3% (547 / 10269) with 5.6% (57026X) in the placebo group; death rate
ratio 0.95; 95% confidence interval: 0.85 — 1.0% @.4)

For these reasons, the results of the SOS posirtalgsis cannot be taken to imply causation.
If the diabetes result in the safety analysiskeaas a signal of a protective effect from
simvastatin 40mg, further investigation of thisdiimg in the context of an adequately powered
study is required.
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6.5 Key findings

At baseline in our sample, half of those eligiblerevtreated with a statin and half of those
treated were uncontrolled. The ‘rule of halves’ Ip®r 1972) was also evident at baseline for
other measures of statin prescribing and choldsterdrol. The prescribing of the
recommended statin (simvastatin 40mg) for eliggatents was considerably less than 50%
at baseline: 8.9% in SOS practices (211/2373) affeb I UC practices (157/1667) (Tables
4.5 and 4.6).

We found that a new, high intensity, collaborat8@S model of pharmacist-led prescribing
support delivered over 1 year, involving a comborabf personalised educational outreach
and organisational support delivered to unselegéeral practices, improved statin
prescribing and cholesterol levels, of patientsiglest risk of suffering a vascular event.

Patients with confirmed evidence of vascular diseagpractices receiving the SOS
intervention were almost twice as likely to havegstatin 40mg prescribed with controlled
cholesterol. Most subgroups benefited, but thewaltg benefited more than their opposites:
males, those who were living in areas of greateioggonomic deprivation and patients
diagnosed with vascular disease before the stankeahtervention.

Patients from practices receiving the SOS intergartad increased prescribing of target dose
simvastatin or any other Statin. Patients were rtike¢y to have their cholesterol tested (in
accordance with guidelines, when this was due)trotied (less than 5mmol/l) and have

lower cholesterol levels.

The intervention effect was strong enough to shataastically significant improvement
across most outcomes, despite improvements inrtieegses of care of patients with vascular
disease, financially incentivised from 2004 by @dS QoF.

There were some statistically significant differembetween patient non participants (who
could not be followed up at the end of the stu@ygmature death is likely to have accounted
for loss to follow up in one third of cases althbugortality was comparable between SOS
and UC as were all other baseline variables.

6.6 Interpretation

An average, 261 eligible patients with vasculaedge were identified per practice, at follow
up. Of patients from practices receiving the SG&rirention, 59% were prescribed
simvastatin 40mg at follow up compared with 38%hi@ UC group. Therefore in SOS
intervention practices, for every 100 eligible pats, 21 more were prescribed simvastatin,
which approximates to the number needed to tred fears, to prevent 1 event (heart attack,
stroke or revascularisation (Appendix Ill). With12patients per practice and 14 practices
receiving the SOS intervention, an estimated 35itsweere prevented between 2005 and
2010, in the SOS allocated practices, with theofwithg assumptions:

- Prescribing of simvastatin reached a plateau gpoive of follow up data collection;

- Risk predictions from the Heart Protection Studylegal to our sample (26% event
rate without and 21% with simvastatin 40mg);

- Patients took at least 80% of their statin.
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Pharmacists working collaboratively with practisegpported an increase in simvastatin 40mg
prescribing from 8.9% to 58.9% at follow up, whiteUC practices, a considerable increase
from 9.4% to 37.8% was noted, without pharmacistgport.

It is likely that as time passes, the margin fopiavement from the SOS intervention will
diminish, in line with the general improvement jptake of incentivised prescribing through
the ‘pay for performance’ system in the United Kiogh (Roland 2004, Campbell 2007).
Crude estimates of the overall rise in prescrilmhgimvastatin (primary and secondary
prevention) in the SOS intervention practices camgavith UC beyond the period of the
study is shown in Appendices XV and XVI, suggestingncrease over time, and also
persistence of the effect of the interventiongast six years later. The dramatic increase in
simvastatin 40mg prescribing in the UC arm coinsidéh the introduction of the GMS QoF.

The model could be applied to improve the use loéoguideline based therapies, where
uptake is suboptimal; perhaps an area not coveréldebGMS QoF e.g. the prescribing of
guideline recommended beta blockers for patientis syimptomatic heart failure due to left
ventricular systolic dysfunction. However, it idfaiult to predict whether practices would be
sufficiently motivated to receive the support of ftharmacist without the additional prospect
of (contractual) financial incentives for achievinigher rates of prescribing or dosing.

6.7 Key features of the intervention

The SOS intervention was delivered by 11 diffeygmrmacists, but core components of the
intervention were delivered as standard by all.sBh@mponents were described in relation to
setting, timing, duration, content, structure.

As with other complex interventions (O’Brien 2002RC 2000 and 2011), it is not clear
which components were essential although accgsatient level clinical and prescribing
information was a pre-requisite. The following &kely to have been vital:

1. Prolonged, intensive prescribing support. Thiglded relationship building, with
associated trust, which led to agreement on ptaagrrecommendations. It also
enabled the pharmacist to have sufficient timeatrefully identify eligible patients and
categorise them in relation to their required actay. needing cholesterol checked, or
a prescription for simvastatin 40mg. Both male tamdale pharmacists delivered the
intervention effectively in their allocated praescand there was no obvious link
between the number of years or type of experienp@ssession of a postgraduate
gualification and a successful outcome.

2. ldentification of barriers to change (GP, nupagctice, and to a certain extent,
patient barriers). Pharmacists exchanged and ski#fecent approaches to solving
problems that were common between their colleagudsferent practices.
Organisational support is known to help overconesgnibing inertia (Nazareth 2002),
and the additional capacity to deal with this, diebelped overcome workload
constraints.

3. Access to all practice based demographic, dstgnand prescribing information.



164
4. Provision of the means to overcome (practiceifpgorganisational barriers e.g.
creation of “free” slots in nurse or GP daily list® that eligible patients can appear for
cholesterol tests or to receive a statin presonpti
5. Provision of individualised information. Tailarénterventions are known to be
powerful predictors of effectiveness (Hulscher 1998ueiras 2001). The SOS
intervention was tailored to each practitioner #ralr practice circumstances.
6. Systematic follow up and updating of practicedzhpatient records to ensure
maximum uptake and minimum dropout.
7. The hard work and enthusiasm of the pharmadedigering the intervention.

To drill down any further would require a prospeet{cluster) randomised controlled trial of
different components of the SOS intervention, aquamed by the views of practice staff on
their perceptions of the strengths and weakneddbg itervention.

6.8 Primary outcome

We chose a primary outcome combining simvastatmglfprescribing and cholesterol control,
because this captured uptake of main prescribingsagee communicated to practices while
including a measure of whether patients began gedimvastatin. It was therefore considered
to be the most appropriate means of evaluatinghipact of the intervention, while giving an
indication of the real world consequences of impprescribing (cholesterol lowering and
control).

The effect size (OR 1.79; 95% CI 1.61 — 1.98) efphimary and many of the secondary
outcomes was greater than previous educationaaxtirinterventions or collaborative
approaches to prescribing change (Bloom 2005).

The primary outcome effect was greater in malesepts from areas of greater
socioeconomic deprivation and patients with fewascular co-morbidities. These findings
were unexpected, particularly the greater impagyatrents from practices in areas of greater
deprivation, a finding which applied across all@®tary outcomes and subgroups and merits
further exploration, perhaps through examinatiomdividual level deprivation scores. The
greater effect on practices with higher averageNiitsbecomes more striking when taken in
context of the deprivation scores for practicepsgiScotland (Section 4.1.2). Most
participating practices were within th8 er 10" (most deprived) deciles, suggesting the
intervention can improve outcomes in practices ftbenmost deprived areas of Scotland. The
intervention may provide a means of addressingnwerse care law (Hart 1971), particularly
if the principles are applicable to other condiieng. supporting general practices in more
deprived areas to increase the uptake of cardiolesicealth check screening (O’Donnell
2009 internal report) This application has beesdtwith good results, since the findings of
the SOS trial became clear (Lowrie 2010b interapbrt).

An important role of implementation research isdduce the differential uptake of clinical
evidence, because significant variation is likelygad to inequities. A reduction in the range
of each outcome was observed in the SOS arm peactic each case this was due to the SOS
intervention re-setting a higher (improved) minimuaiue. Together, this provides strong
evidence that the SOS intervention effectively cedubetween-practice variability in the
minimum achievement in each of the outcomes studhede-setting the minimum level to a
higher value. This is useful for patients in prees where the starting point is lower.
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A comparison of the upper limits of the ranges eebd at follow up revealed minimal
difference between SOS and UC practices. It indg#tat practices not receiving the SOS
intervention are able to achieve the targets aelidy pharmacists’ support. Therefore if
practices use their patient level demographic aedgibing information differently and have
sufficient additional focussed time and effort thprovements of the scale introduced by the
SOS intervention are possible. It is also likelgtttihe proportionately greater effect of the
SOS intervention in more deprived areas refleasathility of the model to overcome the
added difficulty usually experienced by these pecastdue to additional workload.

The similarity of the upper limits reached for egehctice (SOS and UC) suggests a ceiling
effect. It is possible that general practices Hdiffeculty achieving levels beyond the
thresholds indicated e.g. 93.6% of eligible pasegirescribed a statin, or 69% of patients with
cholesterol controlled. The consistency of thigliiig across most outcome measures perhaps
suggests that factors outwith the control of thecpce were at play in limiting scope for
100% achievement. Possibilities include the remaimiligible patients declining a statin (or
an increase in dose), statin intolerance, someiuatnot being easy to engage. Reasons for
poor engagement were encountered by pharmacisigraatices in their course of
systematically contacting eligible patients. Thegluded patients who had moved house
without informing the practice, housing block degtd, relocated, not willing to cross
boundaries between their home and the practiceefatorial reasons or not able or willing to
pay two different bus fares to attend an appointrirethe practice during their work hours.
Many of these findings were encountered again (ooirfg their validity) in 2010 during a
separate programme of work focussing on improviagtces’ engagement with people from
areas of socioeconomic deprivation in Glasgow (Lie@010b internal report).

To achieve a greater extent of achievement in timegpy outcome is perhaps unrealistic with
the SOS model; further improvements may requireenmerventions directed towards
patients e.g. for improvement of adherence. Oulrégapatients’ homes would undoubtedly
help overcome subsequent barriers and this approagtbe tested next. Variability in
response to statins and lifestyle measures (déeeaarcise, both of which influence
cholesterol levels) are also possible explanationthe gap between the ceiling levels we
observed and 100% achievement.

6.9 Subgroups and secondary outcomes
6.9.1 Gender

De Wilde (2003) found men were more likely than veonto receive a statin, but the
difference disappeared after adjustment for agesandrity of ischaemic heart diseadBeth
sexes are known to benefit equally from statin®4{28duction in cardiovascular disease
incidence), but women tend to be under represeantsttin trials (Bartlett 2005). A meta-
analysis of five major statin trials (4S, LIPID, ®&, AFCAPS/TexCAPS and WOSCOPS)
found the risk reduction in major coronary evenéswimilar between men and women (La
Rosa 1999). In the HPS, a comparable reductioments was demonstrated in males and
females. There does not appear to be a clear repibr literature of the relationship between
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statin prescribing and gender in primary care thatclinical evidence overwhelmingly asserts
statins should be offered to both males and fentased on risk stratification.

Our findings are consistent with some reports ghlr uptake of statin prescribing among
men with ischaemic heart disease (13.3%) compaittdwomen (8.2%) e.g. Majeed 2000,
Reid 2002, but not others e.g. Bartlett 2005). éerg systematic review of primary care
programmes to prevent cardiovascular disease foarevidence of gender inequalities in
uptake (Pennant 2010).

There was no preferential targeting of males byplaaists in the SOS intervention. This may
suggest greater uptake of recommendations tomstag-titrate doses in males, or a greater
number of males were identified as requiring imgroents, or a combination of both.
Alternatively, women may have declined more off@rsmprovement to their statin
prescribing. Further work is needed to exploreré@sons why the impact on males was
greater than in females.

6.9.2 Age

Age differences were investigated as a subgroupusecof the evidence that increasing age
(in the range 55 to 84 years) has been shown taeetthe odds of receiving a statin (De
Wilde 2003). This (erroneous) perception surfacetng some one to one discussions
between GPs and pharmacists, when GPs raised osrai@wut the scope for the elderly to
benefit from statins. Available evidence suggesas the benefit from statins is not attenuated
with increasing age. Therefore pharmacists delindgetihe SOS intervention were made aware
of this and asked to encourage prescribing accgrdimevel of risk rather than age, in line
with the recommendations of a meta-analysis of faredlomised controlled trials involving
30,817 participants (La Rosa 1999).

Differences in response according to age (we uggdgmatic distinction of 60 years or less
compared with over 60 years) were not apparentherthe UC practices or SOS practices at
follow up: proportions of patients in the UC andS@rms achieving the primary outcome in
each age band were similar. This finding applietheosubgroup analyses of primary and
secondary outcomes. As with the other subgroupsgtsstically significant increase was noted
in SOS arm practices, in the proportion of patieaisieving the primary and secondary
outcomes. These findings suggest that the SOS/erteon achieved improvements in
prescribing in line with guidance on risk rathearhage.

6.9.3 Existing versus newly diagnosed patients

The SOS intervention achieved a greater impadterptimary outcome and in the secondary
outcome of ‘cholesterol levels tested since basglior patients known to the practice at
randomisation.

This result was expected: in SOS practices, phastsgarovided an updated, cleaned list of
their eligible patients, using data collected adbiae. Implementation of the SOS
intervention’s key messages for new cases relietth@practice continuing to identify, call

and recall eligible patients for statin initiatid®etup of these systems were encouraged by the
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pharmacists but may have been less robust, mo@topystic and therefore less successful
than the systematic approach to identificationlloélagible patients at baseline. ‘Existing’
patients had been invited through letters andphane calls, or offered a statin
opportunistically while attending for an unrelatedheduled appointment.

However, the intervention was also effective farsh patients who became eligible after
baseline. One reason why the intervention effergigied for the newly diagnosed cohort in
the SOS arm practices compared with UC was posdi#yto the pharmacists ensuring at
least one named member of the practice assumeadngbpity for following up statin
prescribing and cholesterol checking for this grofipatients. The result stresses the
importance of providing practical support and hagppractices to overcome what has been
previously described as “organisational barrief$ie same explanation could be an
explanation of why there appeared to be a contirgdiedt on practices’ simvastatin 40mg
prescribing (for all patients, primary and secoggaevention) beyond the period of the study
(Appendix XVI). In some SOS arm practices, thers aiaeady a reasonably tight system for
patient identification and call/recall. In thesagtices, the pharmacists’ intervention mainly
focussed on educational rather than organisatgugbort.

Subgroup analyses of the primary and several sacpmaditcomes e.g. cholesterol levels
controlled and tested, prescribing of any sta#mforced the finding that patients known at
baseline fared better than those identified at sponet afterwards. The most convincing
evidence came from the outcome ‘cholesterol testddth is not surprising: one of the first
tasks of the pharmacist in SOS arm practices watetuify those requiring cholesterol tests
and systematically invite them to attend an appoamit for a cholesterol test. Patients in this
subgroup at baseline had a longer time to recdiaages to their prescription, make an
appointment at their practice and attend for aestelol test. Practices in the UC arm
appeared less likely to have applied such rigoemmoaches to call and recall for this
focussed group of patients, resulting in less lsaligible patients attending for a
cholesterol test.

6.9.4 Deprivation

The practice level mSIMD was used to measure depoiv and within those practices
recruited, an arbitrary division made between higimel lower mSIMD. Patient level mSIMD
is a more sensitive measure, and could be considerfarther analyses.

There is conflicting evidence about whether depigvestatus influences statin prescribing
rates (Ward 2007, Reid 2002). In Glasgow, the éxad depth of deprivation is greater than
most other areas in Western Europe and the inceddehischaemic Heart Disease and related
disorders is greater than the rest of Scotlandio®oonomic deprivation is known to increase
the risk of developing ischaemic heart diseasevamde outcomes are expected as a result.
Under these circumstances, the SOS interventionbeay particular interest to practices and
policymakers faced with addressing cardiovascugalth inequalities.

In planning the SOS trial and providing trainingplearmacists, we anticipated some
additional efforts would be required to engage \pidtients from practices serving areas of
greater deprivation, based on awareness of thdgmoloom the published literature (Gardner
1999; Tod 2001) and our own observations. In tipeaetices, or for patients in other practices
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with a history of poor attendance, pharmacists etgaeto spend more time providing
additional setup support to generate accuratedfsttigible patients and to expect additional
difficulties e.g. missing phone numbers or freqliecbhanged addresses. Our expectations
were confirmed: with few exceptions, while workimgthese practices, pharmacists observed
and informally reported less stringent call anchllearrangements than in practices serving
patients from more affluent areas. In practicesre/lsgstems were already in place, these
tended to be less effective when confronted byepg&iwho perhaps had countless more
pressing priorities in their lives than to attend &n additional appointment in their practice.
The Pharmacists were clear that their role wasisoie each eligible patient received an offer
of an appointment or a statin.

Increased time spent by pharmacists identifyingjlaiz patients and supporting the practice in
their attempts to contact and re-contact patiemts|ikely to be key reasons for the noted
improvement in outcomes. Another important reasas thiat pharmacists were able to
scrutinise patient records for missing phone nusibad updated addresses, which were often
‘hidden’ in discharge notes from Accident and Eneeicy or NHS 24 consultations. Practice
computer records were then updated accordinglyndJscent contact details, practice staff
had a greater chance of contacting patients. Giveknown difficulties experienced by
smaller practices in more deprived areas in rafatoattainment of organisational aspects of
QoF (Wang 2006), the success of the SOS interveptiovides a model of joint pharmacist-
practice working that is capable of delivering iioyed statin prescribing and cholesterol
control.

Because of the additional workload involved, itindikely that this support was received
across all practices in the UC arm of the studyarlctices serving more deprived areas, the
pharmacists noticed a disproportionately greatenber of patients receiving initiation or
dose modification of statins opportunistically, itigrappointments for other purposes. The
pharmacists therefore met with reception stafiqolan the SOS intervention approach and
this led to booking of double appointments for satigible patients, when these patients had
booked a single appointment for an acute problarsoime cases, when these patients arrived
in the practice for collection of repeat prescops, reception staff referred them into the
practice nurse who initiated simvastatin 40mg agréed a repeat appointment for follow up
cholesterol levels liver function tests, if indiedt It is possible that this concerted action led
to the surprise finding of a higher proportion atipnts from practices with higher mSIMD
who had simvastatin 40mg, attending for cholestehnelcks (Figure 5.7). It is possible that
reduced practice nurse availability e.g. inviteglh4participating practices, would have had
more difficulty responding in this way.

The burden of ill health in poorer areas and tiseltang increased demands on general
practices is known to be associated with pooreessto care, reduced consultation times and
lower patient enablement for psychosocial problé@vercer 2007). Acknowledging the need
to change this status quo, the results presentedshiggest that pharmacist-led support can
improve access to optimal dose statins, increasékilihood of cholesterol control and
reduce cholesterol levels among those in greatest.rEndpoints were maintained up to 2.2
years post intervention suggests a higher levatoéptability of changes to GPs and patients
than has been shown previously in educational aclréenterventions. It is possible that in
supporting statin prescribing and cholesterol manamnt to this degree, GPs in the most
deprived practices had more time to focus on tlyehasogical distress and other issues
commonly presenting in consultations. More workegded to confirm the latter.
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6.9.5 Coronary Artery Bypass Graft

For most secondary outcomes, the subgroup of pateth CABG or angioplasty showed no
significant improvement following delivery of th€dS intervention. However, confidence
intervals were wide, indicating more uncertaintyedo lower numbers of patients.
Prescribing of statins for patients with CABG mavé been optimal prior to application of
the SOS intervention, leaving little room for impeonent (Chap 5). De Wilde found a similar
result in their survey of lipid lowering drugs id2 general practices across England and
Wales (De Wilde 2003). Patients who had a histbmgweascularisation were more likely to
receive a statin than those with angina. Reasartsefiter prescribing of statins in this group
were unclear from De Wilde’s work and from our warowever, if the underlying
socioeconomic gradient for access to CABG and gasty (Hippsley-Cox 2000) was
operating, these patients may have had better comeation skills and awareness of the need
for statin treatment, both of which would be expddb increase the prescribing of statins.
Alternatively, the influence of secondary careiation of statins, post operatively, may have a
role, or GPs knowing the increased risk of thisarghintroducing and up-titrating statins
more readily than in patients with angina.

6.9.6 Cholesterol controlled at baseline

These subgroups were analysed because they gavdication of whether one of the more
contentious messages in the educational outreagiiggnme was accepted: the need to
introduce simvastatin 40mg for patients who alrelaaly controlled cholesterol.

The SOS intervention increased the proportion tiepss in both groups prescribed
simvastatin 40mg. There was no interaction betwkemroups indicating no significant
preferential effect on one subgroup over anothkerd@fore compared to UC, pharmacists
delivering the SOS intervention managed to convidBs to modify either the choice of statin
or dose, or both, in line with guideline adviceggaalless of starting cholesterol level.

6.9.7 Practice type

At the design stage, we hypothesised that somdeSHanded practices would have less
success at initiating, and titrating statins oirtheethods of call/recall for cholesterol testing,
would be less robust compared with Group practicekeeping with this, Wang et al later
confirmed that Scottish urban single handed prestiad lower attainment of QoF
organisational domain contract points (Wang 208&hptification removed the risk of this
impacting on the results.

We found a statistically significant differencetire SOS intervention effect for prescribing of
simvastatin, in favour of patients from Group pi@es. This indicates group practices (and
their patients) were more likely to respond to 8$6@S intervention. However this pattern was
not repeated across other secondary outcomes amppiosite was true for the outcome
‘cholesterol levels of patients prescribed simvas#0mg’ which was more improved in
Single Handed practices than Group practices. SiHghded practices and their patients also
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responded better than Group practices and theemntsat in relation to attendance for
cholesterol checks, which might have accountednf@higher proportions of patients in
Single Handed practices with controlled cholesterotls.

In the EBOR trial, community pharmacists visiteth@el practices to encourage the uptake of
prescribing guidelines (Nazareth 2002). Larger fizas responded less than smaller practices,
which is broadly similar to our findings.

It is possible that the observed shifts in Grougcpices were significantly less than those
resulting from application of the SOS interventinrSingle Handed practices because of a
‘ceiling effect’: patients in Group practices wexeeady close to the upper limit. Attempts at
further improvement might have followed a law amhdiishing returns. By comparison, Single
Handed practices, in having a lower starting pdiati more room for improvement. On a
pragmatic level, the same time was spent by phastsan Single Handed and Group
practices, which suggests that Single Handed jpeastaff and patients received
proportionately greater intensity and durationngfut from the pharmacists, resulting in better
outcomes.

Without a process evaluation running in paralleht main trial, it was difficult to confirm

the reasons for these observations. However, plustaalelivering the SOS intervention in
Single Handed practices consistently reportedttit@GPs were more appreciative of their
help (the pharmacists did not report this levgbaditive feedback so often in Group
practices). In some Single Handed practices, thp@t bordered on one to one outreach, one
day per week for a year. In Single Handed practiwesfound that GPs tended to have greater
awareness of their patients and their historiesttogy with that of their families. It is possible
that patients from Single Handed practices, duedtvonger ‘personal’ relationship with their
GP, were more likely to accept the GPs’ adviceraedmmendations. Part of the greater
effect size in smaller practices might be attribléao this. Our finding of improved outcomes
in Single Handed practices indicates the usefuloES©S as a mechanism for supporting
organisational and educational quality improvement.

Greater Glasgow Health Board had the highest cdratem of Scotland's ethnic minority
population. (General Register Office for Scotla®®4£2). At the time of the study, diabetes
prevalence in Glasgow was known to be higher inttségians than in the indigenous white
population (4.8% compared with 1.3%) (National Rese centre for Ethnic Minority
Health/Public Health Institute for Scotland 200B)e problem was patrticularly severe for
patients over 70 years where prevalence of typal#etes was nearly 14 times higher than
among those under 50 years (National Resource €famtEthnic Minority Health and The
Scottish Diabetes Group 2004 line with the results of the main study, outcemesre
improved in two practices allocated to the SOS a&erving patients within predominantly
South Asian communities.

While South Asians represent a particularly higk subgroup, there is evidence that the
inverse care law applies: the use of servicessfier Ethnic Minority groups (NHS Scotland.
April 2002)with reduced access in cases where English isheqadtient’s first language (Free
1998). At the time of the SOS study, over half obtland’s Local Health Care Co-operatives
did not document the cultural or religious requiesits of their patients and one fifth do not
provide patients with access to interpreters (Oiedben Minority ethnic groups in Scotland
(National Resource Centre for Ethnic Minority Haadind the Scottish Diabetes Group 2004)
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There is some evidence that key medicines knovimpoove diabetes related outcomes are
prescribed less frequently amongst Ethnic Mingoayients (Patel 20023tatins may be
under-prescribed in minority ethnic patients (Ashiv@006).

The intervention achieved a significant level opnovement in the prescribing of statins and
cholesterol control, in a subgroup of minority ethpatients from practices where the
majority of patients and the GPs, were of SouttaAgirigin. SOS has therefore managed to
overcome the inverse care law as it relates todénew yet important area of statin
prescribing for South Asians in primary care. Timsling could be set in the wider context of
health inequalities which can be shaped by inetieslin access, availability and quality of
services or linguistic, cultural and gender basrigiten embedded in clinical practice (Dans
2007).

6.9.8 Statin prescribing at baseline

Patients without statins at baseline were more tae as likely as those without, to have
achieved the primary outcome after the SOS int¢rmenAlternatively, this could be
interpreted as SOS having a larger benefit fordlpeients with no statin at baseline because
of a lower starting point, with a comparable finatcome being achieved in UC and SOS.
Either way, this finding was anticipated becausas ®dfoth UC and SOS were thought to be
less likely to change stable patients’ statingnovastatin 40mg if the original prescription
(choice of statin and dose) was well tolerated. Elav the impact of the SOS intervention in
the group already prescribed a ‘statin at baseWses statistically significant, confirming the
high level of acceptance of the main message ®cphbe simvastatin 40mg in preference to
other statins.

Together these findings are important because st mareach / educational support studies
to date, practices or healthcare professionals bega targeted for recruitment on the basis of
their increased capacity to benefit from the intetion. The SOS intervention is therefore
likely to be effective when applied to an unseldgtepulation of practices and patients,
conditional on baseline prescribing and cholestienadls being comparable to ours.

6.10 Cost minimisation

One of the key messages from the SOS interventamtie need to prescribe the least
expensive statin with the greatest amount of dingwvidence of effectiveness and safety, at
optimal dose. This approach was in the spirit diljgunterest detailing, to counter increasing
use of more expensive medicines with no greatéraefy or safety profile e.g. Rosuvastatin or
Ezetimibe, often driven by pharmaceutical indusirnadvocates within the NHS. The
challenge of prescribing statins in line with tvédence yet managing to remain within
prescribing budget in primary care is well knowndgs 2000). In prescribing more statins in
SOS arm practices compared with UC, our resulteate prescribing costs will have
increased as a result of the intervention. Howeanezach case, the intervention addressed
unmet need; in view of the benefits of statinsaducing the risk of clinical events, and a full
economic analysis is required to evaluate costetkeness from an NHS perspective.
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6.11 Impact of SOS intervention on cholesterol

In primary care, there are several steps betwesstpbing a statin and achieving a lower
cholesterol level. Statins need to be taken retyular at least 2 — 3 months, to inhibit
cholesterol synthesis to the point where a loweaidy state plasma level is achieved. Each
step is potentially subject to patient dropout @n adherence.

The SOS intervention arm practices had a greatgroption of patients with their cholesterol
tested, controlled, and lower mean cholesteroll$e\r those in whom it was tested, mean
cholesterol decreased by approximately 0.1mmold eesult of the SOS intervention. In
comparison with landmark statin trials e.g. HPS,reduction is of the order of 10 times less
but our participants differed from those recruitetHPS not least because there was no
requirement for pre-trial demonstration of accejgabedication adherence. The clinical
significance of better statin adherence was ilatstt in the WOSCOPS trial: patients who
took 75% or more of their Pravastatin reduced thekr of death from any cause by one third
more than those who took less than 75% (LaRosa)20a4 like the findings from the HPS,
this effect was independent of cholesterol lowering

The intervention did not include any attempt to ioye adherence with statins, through direct
patient interaction. It was therefore more difftdalr the intervention to improve adherence,
compared with improving Statin prescribing. Howewaolesterol control was significantly
improved in SOS arm practices. This is likely teuie from the increased prescribing of
statins in the SOS arm, the increased use of hidigrs, more patients attending for
cholesterol checks, or a combination of these factéurther work is needed to confirm the
precise cause, because the complex interventieotatf all outcomes. Alternatively, other
influences were involved e.g. a higher level ofexénce by patients in the SOS arm practices
perhaps in response to their practice contactiaptand showing an interest in their
prescribing and cholesterol.

Systematic bias is likely to have been minimisedhgyrandomised enrolment of practices and
the randomised controlled trial design.

Statin adherence is known to be poor in the comtyp@amd improving adherence is known to
be more difficult than improving statin prescribig one year, adherence to statins is
estimated to be about 60% in patients with previardiovascular events (Colivicc 2007;
Blackburn 2005; Jackevicius 2002). A recent stugported an unsuccessful pharmacist-led
adherence support intervention for patients preedrstatins (Ma 2010). In their
recommendations for further work, the authors satggka stronger focus on influencing
physicians to increase statin prescribing.

Other studies involving pharmacists aiming to redcicolesterol levels have focussed on
community pharmacists’ activities. Most (includiagneta-analysis by Machado in 2008)
have shown some degree of improvement in cholddearels, albeit with pharmacists
working directly with a small number of patientss(iyki 2004). The most recent report is
from Canada, where a cluster randomised contrtlialdtested the effectiveness of a
collaborative care model involving community phaomsts and physicians (Villeneuve 2010).
The primary outcome (change in LDL cholesterol lewas not reached after 12 months’
follow up, nor was the secondary outcome (the prtogoof patients achieving their target
lipid levels). Key differences (in addition to teetting) between their intervention and our
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SOS intervention included the direct contact betwggarmacists and patients (5
consultations in the pharmacy over 12 months) ratten educational outreach by
pharmacists to general practice staff. Communigrpiacists modified statin dosages, after
the GP had issued the initial prescription. Thernvention did reduce LDL cholesterol (by
1.1mmol/l), but this did not reach statistical sigrance.
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Chapter 7

Conclusion

The hypothesis that ‘primary care, general pradiecged pharmacists delivering the Statin
Outreach Support intervention to general practi@gsincrease the proportion of patients
prescribed simvastatin 40mg with their cholestewsitrolled’ has been confirmed.

The intervention worked for a combination of reasdhe most important of which were the
time (duration) and effort (intensity) of the supparovided by the pharmacists to practices.
Individualisation of assistance at the GP, nursk@actice level, repetition of the main
educational and practical messages, help giveraidipes to identify, call and recall suitable
patients, the independence of the pharmacists émmmercial or personal gain and good
links with secondary care based experts all coutieith to improving the uptake of the local
cholesterol guideline. The key message for impldgatem included quality improvement and
cost minimisation. This combination is intuitivedgceptable to pharmacists delivering and
practices receiving the support, and is likely arédncontributed to the successful outcome.

Of note from the many subgroups found to benedinfthe intervention, patients registered
with practices in areas of greater socioeconomicidation and their Practice staff appeared
to respond better. An explanation for this lieshie increased awareness among pharmacists,
of the difficulties experienced by patients in areddeprivation, and the hard work and time
by pharmacists trying to systematically improve aggment and associated prescribing.
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Chapter 8

Recommendations

Conditional on current prescribing and cholesterahagement in primary care, the SOS
intervention should be offered to practices alledab the Usual Care arm.

The SOS model could be offered to other practiads baseline prescribing and cholesterol
control comparable to baseline levels in the S@& tr

Practices caring for patients in areas of socioecva deprivation are likely to benefit to a
greater extent.

The Outreach Support model could be extended tgsfoao maximising the implementation of
evidence in other therapeutic areas.

Follow up of clinical endpoints should be considerda January 2012, participants from the
SOS study will have reached 7 years follow up. Whik length of follow up there is a
possibility that the treatment effect between pastien the SOS intervention practices and UC
has generated a statistically significant diffeeemcmorbidity/mortality outcomes. This

length of follow up and improvement in important@ames has not previously been shown in
any educational outreach intervention study, ormeyious pharmacist led intervention
study. If these endpoints are improved, an econamatysis should be conducted, using data
collected during the trial.

The findings should be submitted for publicatiormimainstream medical journal.
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Appendices

Appendix |

Mechanism of atherosclerosis and the effect of stas

‘Plaques’ are fatty deposits in blood vessels, Wwitientribute to narrowing and
vasoconstriction with resulting shortage of bloag@y to the area beyond. If the area beyond
is cardiac tissue then a heart attack is moreyligeif the blood supply to the brain is affected
then a stroke or transient ischaemic attack isylikehe deposits are made up of a range of
constituents, including Low Density Lipoprotein (LJpcholesterol and High Density
Lipoprotein (HDL) cholesterol. These are two sudcfrons found circulating in the blood
supply. HDL is known to be protective while higHative levels of LDL increase the risk of
vascular events.

Figures 1 and 2 describe some of the main procéissaght to contribute to formation of
atherosclerotic plaques, which are often founde@$sociated with vascular disease. The
formation of LDL and HDL are key parts of the presgbecause their metabolic pathway has
steps which can be targeted and inhibited in atval/stops their production, limiting the
resulting plagues. One step in this process ingareenzyme called HMGCo enzyme A
reductase.

(Adapted from A.D.A.M)
Figure 1. The effect of a raised LDL level

High circulating levels of LDL

Ilncreased oxidation of LDL

lLDL-O passes into lesion in the intima of a bla@dsel
k/lonocytes (inflammatory cells) are attracted toldston
k/lonocytes mature to macrophages and engulf the ODL-
Il:orms foam cells which clump to form a fatty streak
,lAttracts smooth muscle cells

!

Plague formation
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Figure 2. Formation of a fibrous plaque

1. This is a normal coronary artery with no
atherosclerosis and a widely patent lumen that can
carry as much blood as the myocardium requires

/["‘"""‘-— media

elastic lamina

intirna

lumen 2. Fibrous Plaque, Leading to

Atherosclerosis

endethelum | This picture depicts the first stages of plaque

=5 finus tissue | formation.

S cholestral & lipid Possible stages:

2. 1) Damage to arterial endothelium

2) Monocytes migrate from bloodstream intp
the intima and over time fats, cholesterol,
fibrin, platelets, cellular debris and
calcium enter area and these are devoured
by the Monocytes. This leads to the
thickening of the area with a soft cheese;
like substance. (Picture 3)

3) LDL, which contains specific functional
groups that allow it to be recognised by
most cells in the body, readily passes
through the endothelium.

4) LDL once “trapped” in the wall gets
oxidised. This leads to “modified”
lipoproteins which are readily taken up my
smooth muscle cells leading to formation of
“foam” cells contributing to the
development of plaques.

5) Plaque formation begins as fatty streaks|on
the inner arterial wall and over time the fat
deposits grow, narrowing the lumen of the
artery

6) With time, the Atherosclerotic Plaque or
Atheroma collects calcium deposit, may
become brittle, and may rupture. Blood
may then enter the ruptured atheroma,
making it larger, so that it narrows the
artery even more.

7) Subsequent damage to the endothelial
walls causes platelets to adhere and
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contributes to blood clot formation.

8) A ruptured atheroma may also spill its fat
contents and trigger the formation of a
blood clot (thrombus). The clot may further
narrow or even occlude the artery, or it
may detach and float downstream where
causes an occlusion (embolism).

9) Surrounding muscle also proliferates to
form larger plaques.

10)Hardening of the arterial walls is due to
various depositions within the plague
including lipids, cholesterol crystals and
calcium salts. These depositions make the
arteries bone like rigid tubes and very
brittle.

—

y

it

An enlarged view of an atherosclerotic vessel
Cut-section of artery

Tear in artery wall
Macrophage cell
Chaolesters] deposits
Red blood cell
Macrophage foam ceil

Fat deposits

How statins reduce cholesterol

On absorption from tablet form in the gastrointestiract, statins competitively inhibit
HMGCo enzyme A reductase. The reductase enzynhe isate limiting step in cholesterol
synthesis in the liver, therefore statins reduagesterol synthesis in the liver (also in
macrophages) thus decreasing the total cholestetioé blood. Through a separate process,
statins increase the number of LDL receptors iritlee which has the effect of binding more
LDL and contributing to a lowering in this circulag (harmful) sub fraction. Dose dependent
reductions in LDL cholesterol of 17-61% are commdrile there is a smaller reduction in
plasma triglyceride and a small increase in HDLIesi@rol.
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In the process, when plaques do form on the inthdood vessel walls, the plaques are less
likely to rupture and cause harm, because the o&tipid is lowered. Over time, if statins are
taken daily, existing plaques regress through age® of remodelling, but this is not thought
to be the main reason for the beneficial effeatase benefits of statins precede the onset of
remodelling.

Non lipid lowering effects of statins
These may also contribute to the beneficial effiacgugh modification of one or more of the
following areas:

1. Blood vessel wall

2. Blood flow

3. Blood constituents

Blood vessel wall

Within the blood vessel wall, statins reduce cheles synthesis in macrophages and affect
immune function, through an enzyme called ProstaijfaGenerating Factor (PDGF) and an
inflammatory marker called C - reactive protein f)RMacrophages synthesise cholesteroal,
carry oxidised LDL into the plaque, and stimulat@sth muscle cell growth, replication and
plague neovascularisation. They release cytokindther inflammatory mediators which
stimulate smooth muscle cells and plaque neovassat@n. Macrophages then release
enzymes which weaken the cap of the plague, caustngased risk of plaque rupture. In
reducing cholesterol synthesis in macrophagesnstegduce macrophage activity. Statins
also regulate and inhibit a number of natural eytat agents in vitro and these observations
are substantiated in clinical practice by the olstson of reduced rejection at one year post
cardiac transplant for patients receiving statins.

PDGF contributes to the migration of macrophagkdelets, smooth muscle cells and
fibroblasts to atherosclerotic lesions. StatinshitiPDGF induced DNA synthesis. High
circulating CRP levels are an independent riskolaftir atherosclerosis, primarily because
CRP activates monocytes, which mature to macropghage

Blood flow

One of the consequences of high cholesterol lagela abnormality in the nitric oxide (NO) —
L-arginine pathway with an inadequate supply of d&Dsing increased atherogenesis and
thrombosis. Statins increase NO generation whicsesvasodilation and improved blood
flow. The use of statins improves endothelial fistTtand vasomotion thus reducing
myocardial ischaemia.

Blood constituents

Hypercholesterolaemia results in the following desin the constituency of blood:

» Increased hypercoagulability

» Enhanced platelet reactivity at the site of acatgcular damage due to the alteration of the
calcium content of the platelet cell membrane

» Increased fibrinogen (a key factor in the bloodtelg cascade pathway) levels

The consequence of hypercholesterolaemia is thrergforeased thrombus formation on

plague rupture. Statin effects upon blood congtitsienclude decreased fibrinogen levels and

reduced ADP-induced aggregation of platelets.
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NON-DIABETIC MEN
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NON-DIABETIC WOMEN
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TC : HDL = serum total cholesterol to
HDL cholesterol ratio

Lt 1 : s
Copyright University
34567 88910 of Manchester

TC : HDL
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Heart Protection Study — Subgroups for 1 vascular event (CHD / CVA / revascularisation)

Category

Coronary Heart Disease

Any PVD
PVD alone

CVA (any stroke)
CVA (stroke alone)

Diabetes Mellitus (any diabetes)
Diabetes Mellitus (diabetes alone)

Total Cholesterol <5
Total Cholesterot5 but <6
Total Cholesterot6

N
13386

6748
2701

3280
1820

5963
3982

4072
7883
8581

Placebo

27.5%

32.7%
30.5%

29.8%
23.6%

25.1%
18.6%

23.1%
24.5%
26.8%

Simvastatin

21.8%

26.4%
24.7%

24.7%
18.7%

20.2%
%3.8

17.7%
18.9%
21.6%

ARR=absolute risk reduction; NNT=number neededdattfor 5 years to prevent one event

ARR

5.7%

6.3%
5.8%

5.1%
4.9%

.9%A
4.8%

5.4%
5.6%
5.2%

NNT
18

16
17

20
20

20
21

19
18
19

182
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Appendix IV
Cholesterol guidelines (pre-HPS era)
UK guidelines

The joint recommendations of the British Cardiad &typertension Societies and the
British Hyperlipidaemia and Diabetic Associatiopaplished in 1998, advised estimating
the absolute risk of CHD using Framingham basedédrai, which include HDL cholesterol
as a variable. Coronary risk charts are readilylabie, which allow identification of
individuals at risk of a coronary event. Prioffity treatment was given to those with
established CHD or with an estimated risk>015% over the following 10 years. All
individuals in these categories with serum totallestero> Smmol/l or LDL cholesterol

> 3mmol/l should receive lifestyle advice aiming¢aluce the values to < 5mmol/l and <
3mmol/l respectively. Lipid lowering treatment wasommended for those whose
cholesterol remained above the threshold. Sinag there recent guidance appeared for
England and Wales in the National Service FramewarkCHD (Department of Health
2000),and in Scotland, in the Scottish Intercollegiatedline Network. These
recommended that patients with CHD or at high (tsined as> 30% over 10 years)
should be managed by diet and statins with theadilowering serum total cholesterol
below 5mmol/l or by 20-25%, whichever would resnlthe lowest level.

European guidelines

The Third Joint Task Force of European and Otheiefies’ guidelines focus on the
prevention of fatal CVD rather than CHD events @aeker 2003). Assessment of CVD
risk is based on the systematic coronary risk etadn score system, high risk being
defined a$ 5% chance of fatal CVD within 10 years. High r&kbjects should have their
total and LDL cholesterol lowered to less than 5rifhamd 3mmol/l respectively, unless
they have overt CVD, diabetes or serum total and Ldholesterol concentrations which
are already below these values, in which caseatfyets are lowered to < 4.5mmol/l and <
2.5mmol/l respectively.

North American guidelines

The third report of the National Cholesterol Ediaraprogramme (NCEP) reiterated the
use of the LDL cholesterol reading as the critefmmwhen to initiate treatment and as a
therapeutic goal. The greater the risk of CHD,Ithveer the concentration of LDL
cholesterol at which treatment is initiated, anel lthwer the target level (Expert panel on
detection, evaluation and treatment of high chelestn adults 2001Ratients with CHD,
diabetes or multiple risk factors conferring a Bawyrisk of CHD of > 20% over 10 years
are deemed to be at high risk. Most people wiluneglipid lowering drug therapy to
achieve the LDL cholesterol goal of < 2.6mmol/l therapeutic lifestyle changes may
achieve the less severe targets of < 4.1mmol/kaBdmmol/l recommended for those at
low and moderate risk respectively.
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Appendix V
MEDLINE search terms
1. Prescriptions, Drug/ or prescribing.mp. 64. or/59-63
2. Education, Medical, Continuing/ or academic tiegmp. 65. 58 not 64
3. facilitation.mp. or SOCIAL FACILITATION/ 66. ECONOMICS/
4. outreach visit$.mp. 67. “Costs and Cost Analysis”/
5.1and (2 or3 or4) 68. Cost Allocation/
6. limit 5 to humans 69. Cost-Benefit Analysis/
7. Meta-Analysis/ 70. Cost Control/
8. meta analy$.tw. 71. Cost Savings/
9. metaanaly$.tw. 72. Cost of lliness/
10. meta analysis.pt. 73. Cost Sharing/
11. (systematic adj (review$1 or overview$1)).tw. 74. “Deductibles and Coinsurance”/
12. exp Review Literature/ 75. Medical Savings Accounts/
13. or/7-12 76. Health Care Costs/
14. Jharmacy.ab. 77. Direct Service Costs/
15. embase.ab. 78. Drug Costs/
16. (psyclit or psychlit).ab. 79. Employer Health Costs/
17. (psycinfo or psychinfo).ab. 80. Hospital Costs/
18. (cinahl or cinhal).ab. 81. Health Expenditures/
19. science citation index.ab. 82. Capital Expenditures/
20. bids.ab. 83. Value of Life/
21. cancerlit.ab. 84. exp Economics, Hospital/
22. or/14-21 85. exp Economics, Medical/
23. reference list$.ab. 86. Economics, Nursing/
24.Jharmacy el ly$.ab. 87. Economics, Pharmaceutical/
25. hand-search$.ab. 88. exp “Fees and Charges”/
26. relevant journals.ab. 89. exp BUDGETS/
27. manual search$.ab. 90. (low adj cost).mp.
28. or/23-27 91. (high adj cost).mp.
29. selection criteria.ab. 92. (health?care adj cost$).mp.
30. data extraction.ab. 93. (fiscal or funding or financial or finance).tw.
31.29 0r 30 94. (cost adj estimate$).mp.
32. review.pt. 95. (cost adj variable).mp.
33.31and 32 96. (unit adj cost$).mp.
34. comment.pt. 97. (economic$ or pharmacoeconomic$ or price$ icimng).tw.
35. letter.pt. 98. 0r/66-97
36. editorial.pt. 99. 65 or 64 or 98
37. animal/ 100. 6 and 99
38. human/ 101.Jharmacyle$.mp.
39. 37 not (37 and 38) 102. exp Education, Professional/
40. or/34-36,39 103. exp Drug Utilization/
41. 13 or 22 or 28 or 33 104. exp Professional Practice/
42. 41 not 40 105.1 or 103
43. Randomised Controlled Trials/ 106. 2 or 3 or 4 or 101 or 102 or 104
44. randomised controlled trial.pt. 107. 105 and 106
45. Random Allocation/ 108. 107 and 99
46. Double Blind Method/ 109. limit 108 to humans
47. Single Blind Method/ 110. exp family practice/
48. clinical trial.pt. 111. exp physicians, family/
49. exp Clinical Trials/ 112. exp primary health care/
50. or/43-49 113. exp community medicine/
51. (clinic adj trial$1).tw. 114. (general adj pract$).ti,ab.
52. ((singl$ or doubl$ or treb$ or tripl$) adj (edi$3 or mask$3)).tw.| 115. exp community health services/
53. PLACEBOS/ 116. exp community pharmacy services/
54. placebo$.tw. 117. exp primary nursing care/
55. randomly allocated.tw. 118. (community adj3(harmacy$ or nurse$ or nursing or ca
56. (allocated adj2 random).tw. or practice)).ti.
57. or/51-56 119. (primary adj3 (care or nurse$ or nursing acfice)).ti.
58. 50 or 57 120. ((general or gp) adjl (practice or practitiig).ti.
59. case report.tw. 121. ((practice or district or practitioner$1) adijirse$1 or
60. letter.pt. nursing)).ti.
61. historical article.pt. 122. (health adj visitor$l).ti.
62. review of reported cases.pt. 123. gps.ti.
63. review, multicase.pt. 124. or/110-123

125.109 and 124
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Appendix VI
Ethical approval

GREATER GLASGOW COMMUNITY/PRIMARY CARE
LOCAL RESEARCH ETHICS COMMITTEE

Chairman;  Rev. L. Fisher

Deputy: Dr. M. Sharif

Adminisrator: Mrs, H. llingworth
(Direct Line: 0141 211 1658)

17 December 2002

Richard Lowrie

Clinical Pharmacy Dept
PCT Trust Headquarters
Gartnavel Royal Hospital
Great Western Road
Glasgow

Dear Richard

A study of the effectiveness and cost effectiveness of clinical pharmacist facilitation
to address inappropriate prescribing of statins in general practice

At its meeting on 12" December 2002, the Committee gave approval for the above
study to proceed in this area with the participation of yourself,

Yours sincerely

t
<
E MJ{‘?]:{J
/-'-"—-/_
= Rev L Fisher
Chairman

The Royal College of General Practitioners
West of Scotland Faculty
4 Lancaster Crescent
GLASGOW G12 0RR
Telephone: 0141 2113374 Fax: 0141 211 3375 E-mail: wscotland@regp.org.uk
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Cholesterol control at baseline
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Practice Number per | Number of eligible patients | Number of eligible
ID practice with cholesterol not patients with cholesterol
controlled (%) controlled (%)
1 253 213 (84.2) 40 (15.8)
2 155 108 (69.7) 47 (30.3)
3 296 202 (68.2) 94 (31.8)
4 100 69 (69.0) 31 (31.0)
5 255 176 (69.0) 79 (31.0)
6 117 76 (65.0) 41 (35.0)
7 234 141 (60.3) 93 (39.7)
8 133 74 (55.6) 59 (44.4)
9 216 144 (66.7) 72 (33.3)
10 261 171 (65.5) 90 (34.5)
11 215 125(58.1) 90 (41.9)
12 132 77 (58.3) 55 (41.7)
13 80 48 (60.0) 32 (40.0)
14 237 125 (52.7) 112 (47.3)
15 90 48 (53.3) 42 (46.7)
16 108 38 (35.2) 70 (64.8)
17 57 43 (75.4) 14 (24.6)
18 63 49 (77.8) 14 (22.2)
19 135 94 (69.6) 41 (30.4)
20 33 21 (63.6) 12 (36.4)
21 53 34 (64.2) 19 (35.8)
22 57 38 (66.7) 19(33.3)
23 76 48 (63.2) 28 (36.8)
24 89 52 (58.4) 37 (41.6)
25 97 47 (48.4) 50 (51.6)
26 39 18 (46.2) 21 (53.8)
27 50 21 (42.0) 29 (58.0)
28 114 54 (47.4) 60 (52.6)
29 63 28 (44.4) 35 (55.6)
30 133 63 (47.4) 70 (52.6)
31 99 34 (34.3) 65 (65.7)
4040 2479 (61.4) 1561 (38.6)

Practice disbanded prior to randomization, unkntovine research team until after randomization
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Appendix VIII

Secondary prevention of coronary heart disease and
stroke

Patients with established atherosclerotic disease a  re at high risk and
should be treated with a statin regardless of total blood cholesterol
concentration

i.e. Previous Ml / pre- or post-CABG / pre- or post-Angioplasty / Angina / Angiographic coronary artery
disease / Ischaemic stroke or TIA / Perinheral Arterial Disease / Patients with diabetes aaed > 40 vears

Random non-fasting test for total Consider secondary causes &
cholesterot and LFT’s | familial hyperlipidaemia if
Cholesterol >8.0 mmol/'

* .
Do within 24 hours of onset of acute T Discuss with lipid clinic if in doul

Treat all patients with statin regardless of

baseline cholesterol concentration
Recommended drug & daily dose

Simvastatin 40mg daily

ConsiderAtorvastatin 80mg in acute coronary syndrome with elevated troponin

See BNF for cautions, contra-indications and clically
important interactions

Re-test at 1 month
Random non-fasting total cholesterol + triglycersde LFT's

v

GOALS OF TREATMENT BY THREE MONTHS

Total cholesterol concentration <5.00 mmol/l
(<4.2 mmol/L for post CABG patients)
AND

Reduce cholesterol concentration by > 25%

~

Triglycerides > 4.0mmol/L Cholesterol Goals Achieved Cholesterol goals not achieved
Check fasting sample —p| Annual review to ensure continued e Discuss concordance. Switch to
concordance. Atorvastatin 40 — 80mg depending on
response. Consider addition of
ezetemibe if necessary. The use of other

lipid-lowering agents is not
recommended without specialist advic

D

*Consider referral to lipid clinic in resistant caseif liver transaminases > 2x normal, or if statmot tolerated.

ATHEROSCLEROTIC ARTERIAL DISEASE IS OF MULTIFACTORIA L ORIGIN . NO SINGLE
RISK FACTOR, INCLUDING CHOLESTEROL CONCENTRATION , SHOULD BE VIEWED IN
ISOLATION .

* Encourage smoking cessation (consider nicotinecephent therapy)
» All other risk factors hypertension, diabetic cohtshould be addressed (see separate guidelines)

e Aspirin 75mg (not enteric coated) should be takgalbthose with occlusive arterial disease in the
absence of contraindications (active peptic uli@nat bleeding disorder or true hypersensitivity)

» Consider treatment with ACE-inhibitors especialiypiatients with left ventricular dysfunction or hea
failure
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Practice ID: .........cooviiiiiiiiiiee, Today'sdate:.............cccevennnnn.
Patient L.D.: ......oviiiiiiii e, DOB: .......cceennn e M/F
1. Relevant Diagnoses
Secondary prevention | definite | possible | Primary Prevention| yes | no | unclear
Previous MI/ Date: [] [] Hypertension: Syst | [ | |[] |[]
>160 or Diast >90 or
Pre/Post CABG/ Date: | [ ] [] on antihypertensive
therapy
Pre/Post Angioplasty/ | [ ] [] FH of CHD: Father |[ ] [[] |[]
Date: <45yrs or Mother
Angina / IHD/ Date: [] [] <55yrs
PVD/ Intermittent [] [] Smoker L1 (L] [
claudication/ Date:
Diabetes/ Date: [] [] Other (specify):
Stroke/Date: [] []
TIA/ Date: [] []

2. About the statin prescription...

Statin: Dose
None []

Simvastatin [] 10mg [ ]
Pravastatin ] 20mg [ ]
Atorvastatin [_] 40mg []
Fluvastatin [ ] 80mg [ ]
Other: Other:

Current Cholesterol level :

(LDL .........
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Appendix X

Allocation schedule
Practices Allocation

SOS Usual Care
Gl (1,2)
G2 (1,0)
G3 (2,2)
G4 (2,0)
G5 (3,1)
G6 (3,0)
G7 (4,2)
G8 (4,0)
G9 (5,0)
G10 (5,1)
G11 (6,1)
G12 (6,0)
G13 (7,0)
G14 (7,2)
G15 (8,1)
G16 (8,0)
S1 (1,2)
S2 (1,0)
S3 (2,0)
S4 (2,2)
S5 (3,2)
S6 (3,0)
S7 (4,0)
S8 (4,2)
S9 (5,1)
S10 (5,0)
S11 (6,0)
S12 (6,1)
S13 (7,2)
S14 (7,0)

Practices are shown in the pairs resulting fromtigication.
*G = Group, SH = single handed. The disbanded Sktipeehad been part of the only triple, allocatethe
SOS arm.
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Appendix XI

Clinical Facilitation: a summary for practices

This is a multifaceted intervention, rooted in Hedief that more intensive efforts to alter
prescribing practice are generally more succesfidical Facilitatiorf involves
prescribing support pharmacists meeting indiviguaith GPs or nurses to identify any
obstacles standing in the way of offering patiestésins to lower cholesterol and then
providing specific, practical solutions (facilitati) to overcome these obstacles. Some
technigues used to reach agreement on what suppeduired to address gaps in the
implementation of the evidence may include a pcadbased clinical audit, open, honest
communication and an acknowledgement of what maydogiired to change prescribing
practice and patient attendance. Increasing trenegrft implementation of local guidelines
encouraging the prescribing of simvastatin 40mgp#tdrents with vascular disease will
feature in each meeting.

Pre — meeting 1
Prior to meeting 1, the pharmacist searches thaipeacomputer to ascertain numbers qof
patients with confirmed vascular disease who atdreated with statins in line with the
local guideline.

Meeting 1 (up to 30 minutes)

Outline of process. Identification of GP/nurse teag needs (knowledge based or
organisational) and identification of each pragtigr's preferred learning method. The
information gathered pre meeting 1 is summarisesglayed graphically and shared with
the GP/nurse during the first meeting. If experhagn is requested to address
uncertainties in therapeutic management, thisuglisband incorporated into the second
meeting. Discussion of need and methods to adtliesgap between guideline and
implementation.

Key outcomeAgreemenbn individual information /practice organisatiomalrriers that
prevent the identified patients with vascular dssebeing identified and offered statins.
Targets for changes in prescribing are discussddgreed if possible.

Meeting 2 (up to 1 hour)

Interactive, individualised presentation by pharisiafacilitator. Delivery of therapeutic
information about the practice’s prescribing otissaand summarised trial information in
a concise, unbiased, understandable format. Thenaltzst suggests and seeks agreement
for solutions to questions/barriers raisedatteeting. Anonymised patient specific
prescribing and clinical data are used to simulageapeutic challenges. The pharmacis
will offer the views of respected peers/specialists

Key outcomeCommitment by the GP/nurse to changing their apgroa prescribing
statins for patients identified pre meeting 1, wietscular disease, with or without a stati
Responsibilities for behavioural change and tinedifor action agreed. If agreed action
involves the pharmacist committing to ongoing supfuar creating a register of patients
with vascular disease, the pharmacist agrees whewrdn be done. Pharmacist will then
facilitate change by visiting the practice weekiilthe agreed actions are carried out.
The actions may involve the identification of shi@patients followed by mailing of
letters to patients explaining benefits of statind requesting the patient’s attendance at
clinic for a review.

>

Meeting 3 (up to 30 minutes)




191

Positive reinforcement of changes made since ngétihe pharmacist searches the
practice computer system to identify a sample tiepgs with coronary heart disease to
assess the impact of the facilitation process. tiegsages are repeated. Additional
barriers to change management are identified adceased. Graphical presentation of how
the practice’s prescribing statistics have changéed back.
Key outcome: Practice agree ongoing, systematicoagp to optimising statin use in line
with guideline

8 Statin Outreach Support, SOS
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Appendix XII

Example of power point presentation for SOS meeting

Statin Outreach Support Project
Dr XXX & Partners

March 2004: Meeting 2
Information For Dr XXX

MEETING 1-Summary

m Gathered information about your statin use

m Briefly discussed the HPS & proposed new Glasgow guidelines on cholesterol
management

m Agreed in principal to increased prescribing of simvastatin 40mg

m |dentified the information you would like to receive to bring you up to speed with
the current evidence

m You requested specific information about:
= cholesterol management in the elderly
= In those with excess alcohol intake.
» if there was a level of cholesterol below which it becomes harmful

What's happened since Meeting 1?
® Formal launch of the new Guidelines on Cholesterol Management
m We have looked for answers to some of your queries from a variety of expert
sources:
m Consultants Miles Fisher & Stuart Cobb
m GRI Drug Information
m Biochemist at Western Infirmary
m Extensive Literature Search

Objectives to be met in meeting 2

m Delivery of a concise summary of the Key Outcomes of the Heart Protection
Study

m Highlight the important changes to the Glasgow guidelines on cholesterol
management and underline how this will affect your current working practice

m Answer specific questions

m Put forward a workable plan to implement the new guidelines in current and
future patients with established vascular disease

My Proposal/Overall Aim

m To ensure all your current and future patients with vascular disease are offered
40mg Simvastatin

Why is this important ?

m There’s a big problem out there!

m Here in Shettleston:



38% greater incidence of Heart Disease than Scottish average*
40% greater incidence of Stroke than Scottish average**
*Worst incidence of all Glasgow Wards

**Second worst for stroke

Good reasons for tackling the problem now
m Our patients will quickly benefit:
m Strong evidence from the HPS - 25% reduction in risk of major vascular
event
m This means If we prescribe Simvastatin 40 for all currently untreated
vascular patients in this Practice (n=178) we will prevent (at the very
minimum)
= 9 major vascular events
m 3 deaths

m Practice will benefit financially:
m Baseline audit:

m 17% of your vascular disease patients currently have a chol <smmol/l
m GP contract requires:

m 90% with cholesterol level noted in previous 15 months

m 60% with a cholesterol <Smmol/I

GP Contract points
Information requested
m HPS key outcomes
= Learning Points
= Who is classified as having established vascular di sease
= Who should be treated with a statin

m Update on Glasgow Primary and Secondary prevention guidelines
m Learning Point
= Understand the difference in absolute risk between primary and
secondary prevention candidates
= Importance of using Joint Risk Charts

How do Statins work?
m HMGCOoA reductase Inhibitors
m Act by blocking the key enzyme in the production of cholesterol in the liver
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m The resultant fall in circulating cholesterol levels stimulates an increase in the

expression of LDL-receptors that remove circulating LDL from the blood
m End result is a fall in LDL cholesterol (range 25-60%) and hence total
cholesterol



Mode of Action of Statins in lowering cholesterol
Do statins have any other important actions?
Non-cholesterol lowering
effects of statins
m |nhibit macrophages
m stabilise atherosclerotic plague
Inhibit natural cytotoxic agents
m | transplant rejection
Inhibit PDGF/Fibrinogen
= reduced thrombus formation
Increased NO formation
= 1 vasodilation/blood flow
Reduced CRP
m independent risk factor for atherosclerosis
Which Statin, Which dose?
m There are more potent statins than Simvastatin
m Atorvastatin
m There is limited safety data on Atorvastatin
= Limited mortality data
m Less cost effective
m Rosuvastatin
= No information on mortality or morbidity
?Concerns over safety
GGHB Drug of Choice
B Simvastatin 40mg
m Safe
m Effective —lowers LDL by ~40%
m Morbidity & Mortality data available
m Now off Patent
m Most Cost Effective choice

Let's look at the evidence for Simvastatin 40mg
M Heart Protection Study (HPS)

M Data sheet

M Other studies

HPS

m Largest trial of cholesterol-lowering in the world — Used Simvastatin 40mg in

Over 20,000 patients for 5 years
m Included a wide range of patient groups:
m CHD (MI, angina, CABG, PTCA)
m TIA, CVA
m PVD

m Diabetic patients over 40 (with and without CHD)

m Wide age range 40-80 years
m 25% were women
m *Inclusion criteria: total cholesterol 23.5mmol/l
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Key Outcomes from HPS
m Simvastatin 40mg reduced the risk of a major vascular event by 25%
m Risk reduction seen in ALL categories of patients:

= old/young;

= male/female;

= PVD

= CHD

= TIA/ICVA

= Diabetes (with and without CHD)

= Those with “normal cholesterol”

Important Point 1:
Patients NOW recognised as having established Vascu lar Disease:

m Post Ml Angina Angioplasty Diabetics (>45 yrs old) Stroke/TIA PVD CABG

Important Point 2:

B **Treat patients on basis of risk NOT cholesterol |  evel**

B Start simvastatin 40mg in all vascular patients whe  ther cholesterol is
raised or not

Main Message from HPS

B Adding Simvastatin 40mg to existing treatment* SAFELY produces substantial
additional benefits for a wide range of high risk patients, irrespective of their
initial cholesterol level.

B NNT=19

Safety of Simvastatin 40mg
m Serious adverse effects (development of abnormal Liver function or muscle
damage) was very rare during the HPS study.
m No significant difference in incidence between active and placebo arms —in
the number of participants who stopped treatment because of elevated LFTs
or muscle symptoms (0.5% vs 0.3% and 0.5 vs 0.5% respectively )

Myopathy/Rhabdomyolysis
(data sheet)
m Risk of Myopathy is dose related and rare
m Incidence:
m 0.02% at 20mg
m 0.07% at 40mg
m 0.3% at 80mg
*If myopathy occurs (CK>10 times ULN) STOP STATIN
*If muscle pain and CK >3 times ULN, stop, re-measure and once normalised can
try dose reduction or different statin. Monitor more closely
B Risk of myopathy increased with concurrent Amiodarone or Verapamil
m Recommend maximum dose of 20mg simvastatin
m Risk of myopathy increased with concurrent erythromycin, clarithromycin,
itraconazole, ketoconazole
m Suspend simvastatin until course is finished
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Statins in those with deranged liver function

m HPS excluded patients with chronic liver disease (cirrhosis or hepatitis) or ALT
>1.5x ULN

m Glasgow Guideline: consider referral to lipid clinic if ALT >2 x ULN

m Data sheet: C/l in ACTIVE liver disease or unexplained persistant elevation of
serum transaminases (ALT, AST).

m Data sheet: Caution in patients predisposed to rhabdomyolysis — this includes
those who abuse alcohol — check CK prior to starting

Statins in the Elderly (>65yrs)

m Absolute coronary risk increases with age

m Over 25,000 patients >65 years old have been included in well done clinical
trials (pooled data)

m Risk reduction in the elderly taking statins is at least as good than in middle-
aged adults

m HPS has provided evidence of benefit up to 85 years of age (28% over 70yrs at
entry).

m On completion of HPS &Prosper the oldest patients were 85 yrs

m BUT The frail, elderly should be considered on an individual basis

Side effects in the elderly

Opinion of Dr John Byrne (Cardiologist S/General):

m “The elderly are more prone to side effects withstrdrugs BUT for statins, it is
important to remember the benefits are substaiatiadecondary prevention”

® No documented evidence incidence of side effects from statins is higher in the
elderly

Other side effects
m Very well tolerated overall. Incidence of side effects seems to be around 1%
m Minor Side effects are relatively uncommon and may be dose related. If they
occur and cannot be tolerated try reducing the dose or try another statin
m Rash- withdraw treatment, if resolves try another statin. If rash not related to
statin, restart simvastatin 40mg

Monitoring-What and how often?

m HPS demonstrated excellent safety of simvastatin 40mg

m HPS advocates starting simvastatin in high risk patients regardless of initial
cholesterol level

B The majority of patients will reach target cholesterol level on this dose

® Do we need regular monitoring of cholesterol or LFTs?

Monitoring- Why do we need it?

B Glasgow Guidelines advocate baseline recording of Cholesterol and LFTs then
repeat after 1-3 months

m GP Contract wants baseline Cholest and LFTs (within previous 15 months)

m Evidence that regular monitoring improves compliance

m Checks desired outcome achieved
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Primary vs. Secondary prevention
® Need to think about absolute risk when prescribing statins:
m NNT for 5 years to avoid a vascular event in a patient with IHD = 26
(secondary prevention)
m These patients are at HIGH risk  230% in 10years
m NNT for 5 years to avoid a vascular event in a patient with hypertension and
no other risk factors = 125 (primary prevention)
m This patient is at much lower risk ~ <5% in 10 years

Prescribing Simvastatin 40mg for Primary Prevention

m Primary prevention is for patients with NO EVIDENCE of established vascular
disease but the presence of risk factors
m Hypertension
m Hypercholesterolaemia
= smoking
m Diabetes (if <40)

m Use joint risk charts to work out 10 year risk. START SIMVASTATIN 40MG
ONLY IF RISK IS >30% OVER 10 YEARS

New Glasgow guidelines for cholesterol management
® The Glasgow Guidelines have changed in responget§EY OUTCOMES from the
HPS
m Both the Primary Prevention AND Secondary Prevengioidelines have changed
Update on Glasgow Cholesterol management guidelines
m Old secondary prevention guidelines:
m Considered established CHD patients only (MI, angina, CABG, angioplasty)
m Commence statin only if cholesterol>5*
m Start statin at lowest dose and titrate up
m Aim for cholesterol level <5* and at least 1mmol/l reduction
Update on Glasgow Cholesterol management guidelines
m Updated secondary prevention guidelines (January 20  04):
m Consider ALL patients with vascular disease (CHD, CVA/TIA, PVD, diabetics
over 45years) to be at HIGH RISK
m No need to titrate- Commence Simvastatin 40mg REGARDLESS of
cholesterol level
m Aim for chol level <5* and at least Immol/l reduction

Implementing the evidence-base in this Practice
Patients with vascular disease NOT on a statin (178)

Process:

m Jan to produce updated list for screening

m GP to review list to exclude unsuitable patients

m Jan to draft invite letter proposing statin initiation and inviting patient to
surgery for bloods before starting

= Approval of letter

= send 20 letters/week (copy in notes and flag notes for opportunistic initiation)

m Practice nurse/GP to see for baseline bloods and sales pitch

m GP to confirm LFTs ok and Rx Simvastatin 40mg

m identify non attenders and follow up (phone etc)
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Implementing the evidence-base in this Practice
= Patients with vascular disease on lower dose statin but not at target (117)

Jan to produce updated list for screening

Jan to draft letter proposing dose increase and/or invite for bloods if no level
in last 15 month

1.send all letters where only script required and put approx retest
appointment time (staggered)

2. send 20 letters/wk with letter +invite for bloods and tag notes for
opportunistic dose increase

Practice nurse/GP to see for updated baseline bloods and sales pitch

GP —confirm LFTs ok, change to Simvastatin 40mg [*or other]

Jan to identify non attenders and follow up

Current Statin Use

Aims for the future?

Proposal
m To ensure all your current and future patients with vascular disease are offered
40mg Simvastatin

SUMMARY -Why Simvastatin 40mg

s HPS (and 4S) confirms tolerability and SAFETY and positive morbidity/mortality
benefits (not just cholesterol lowering) in >25,000 patients

= Simvastatin is now off patent and in Drug-tariff: price has already fallen
substantially in current drug tariff and will fall further

= Simvastatin is the GGHB drug of choice for lowering cholesterol in both
Primary and secondary prevention

= Simvastatin 40mg is most cost-effective option for both primary and
secondary prevention
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Appendix XIlI
Pharmacists’ training regimen
Training Aim Objective Learning methods Assessment
day method
1° To become a | To develop -Self directed study. - One to one
September| credible understanding | - Protected time to read discussion with
2003 expert in of the HPS and| and learn relevant principal
statin use and Glasgow published research and| investigator.
evidence base Guidelines, and understand rationale and Completion
likely reasons | application of Glasgow | of questions on
for lack of statin guidelines HPS, answers
uptake at - Didactic lecture from | assessed by
practice and cardiologist principal
patient level -Critical appraisal investigator.
checklist for HPS - Evidence that
To complete a | - One to one discussion the pharmacist
critical with principle has considered
appraisal on the investigator, covering | potential
HPS, and to be| completed checklist, barriers to
able to describe with feedback uptake and
the rationale, | - identification of ways to
methods and | additional learning overcome thesg¢
30" results needs - Detailed,
September accurate
2003 understanding
of HPS
9™ and To develop | To learn and be - Interactive lecture by a Evaluation of
16" fluency in able to describe GP/ performance by
October describing the the rationale, | Educationalist/Professortwo
2003 costs and need, of General experienced
benefits of therapeutic Practice/Primary Care | GPs and a
rational statin| indications, on Adult learning and | Practice Nurse
treatment for | side effects, Problem Based learning with special
vascular costs and - Group discussion interest in
disease benefits of - In pairs, completion of| cardiology
statins for a problem based
vascular learning task
disease
28" Educational | To develop - role play Evaluation of
October Outreach and| understanding | - Didactic lectures performance by
2003 SOS trial of the methods GPl/lecturer in
methodology | adopted for Department of
educational General
outreach. Practice and
Primary Care
1% SOS delivery| To become | - role play and rehearsal- peer review
November familiar with of meeting 1 interaction
2003 the delivery of
meeting one of
SOS
6" To gain an To be able to To collect and interpret repBration of
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November | understanding describe key | population level brief summary

2003 of the relative| characteristics | historical statin of the status of
status of of each prescribing data (cost | the practice’s
statin nominated and volume) for statin
prescribing in| practice’s statin allocated SOS practice, prescribing and
each allocated prescribing compared with the rest | cost

SOS practice

population

of the Glasgow practice

Examples of learning needs identified after critagapraisal and 1:1 discussion

Further learning need

Examples of
potential sources
of information

la. What would you say about the incidence andexprences of
raised LFTs in the study?
b. What would you advise practices to do in relatm LFTs in their
population of HPS patients?
c. What do the proposed new guidelines suggestHds?
2. How would you summarise the findings relatingntmdence of
muscle pain/weakness in the study and what wouldcgmclude?
3. Describe the patient groups and numbers of atexcluded
from the study following attendance at the inidateening clinic
visit.
4. We thought there may be a ‘Diabetes SubgroupyAisa
produced by the London Medicines Information Sexvican you
source this?
5. Could you clearly explain the concept of thecptzo group
having patients who also received simvastatin?
6. In practice, assuming all else is equal, howyrdays of statin
could a patient omit and still benefit as muchhesgatients in HPS
7. At a cellular level, what other effects do stathave, other than
lipid lowering?
8. Explain the term ‘95% CI’ with reference to tedy outcomes.
9. What are the common adverse drug reactions iassoevith
statins? Is there a dose-response relationship?
10. What is the evidence for patients with a histifrCoronary
Artery Bypass Graft requiring cholesterol to besl#san 4mmol/I?
(Corollary: does this matter any more?)
11. Please comment on the guidance given in tlk Glasgow
guidelines for the secondary prevention of CHDellation to

- doses of statins

- age threshold

- dietary advice
12. Can you confidently describe some basic featofe@ach of the
3 previous secondary prevention studies (4S, CARED)?
13. What were the cut off points for LDL and tothblesterol levels
in HPS?
14. Describe how and where patient recruitment wed@
15. Could you explain Figure 7 to someone withrated
knowledge of the trial and statistical methods?

NNTs: Bandolier
for general, EBM
Online for statin

trials.

? Confidence
Intervals, p values:
Master of Primary
Care Statistics
module lecture
notes.

Yusuf S. Two
decades of progres
in preventing
vascular disease.
The Lancet
2002;360:2-3.

Law MR, Wald NJ,
Rudnicka AR.
Quantifying the

16. What is a 95% Confidence Interval? How doesléte to p-

[72)

effect of statins on
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values? low density

17. Please explain Relative and Absolute Risk reais in relation | lipoprotein

to one of the trial outcomes. cholesterol,

18. Explain the relevance of cholesterol levelmsdicator of ischaemic heart
baseline vascular risk. disease and stroke
19. Describe the incidence and clinical signifiean€ dropout as a | systematic review
result of raised LFTs in the active and controlugrs and meta-analysis.
20. Describe the incidence and clinical significaof muscle BMJ 2003;
enzyme problems. 326:1423-1436.

21. Explain ARR, RRR and NNT to a GP/Nurse whollmged
understanding.
22. Explain (with workings) how the following aréfdrent ways of
describing the benefits/costs of a cardiac rehabin programme
for heart attack victims:
-reducing the rate of deaths by 20%
-producing an absolute reduction in deaths by 3%
-increasing patients’ survival rate from 84% to 87%
-needing 31 people to enter the programme to alaieath
23. What is your interpretation of the compliangguies raised by
the study?
24. Briefly summarise the details of previous priyn@vVOSCOPS,
AFcaps/TEXcaps) and secondary prevention trialsREAS,
LIPID).
25. What would you say to convince a GP/Nursettiabeneficial
effects of statins are additive to that of otheoselary preventive
drug strategies?

Problem Based Learning task (used in training day 3 9" October 2003)

A 79 year old female (smoker, sedentary lifestgief suddenly last week. The cause o
death was Myocardial Infarction. She had a pasticakdistory of Ml (2 years ago) and
angina (3 years). Last recorded total cholesteed &u6mmol/l (1 year ago).

Drug history: Aspirin, Nitrate, Statin (all takearfthe past 3 years). ACE inhibitor (for the
past 2 years).

Each of the five pairs of pharmacists was askdthtbexplanations for the following key
features of the task:

- The short and long term pathophysiological procegsgentially leading to the Mi;

- Possible mechanisms contributing to the benefittatfn therapy;

- How and to what extent recognised risk factors riouite to the risk of suffering a
vascular event;

- How to describe and quantify the combined benefitstatins, ACEs, Aspirin and
Beta Blockers in decreasing the risk of a vasceNant;

- What information to communicate to patients at,reskd how to communicate this
risk.
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Duration of follow up by practice pairs
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Group / Active / Pair Duration of follow up for |Duration of follow up
Single control prescribing and cholesterolfor vascular events
Handed endpoints (yrs) t detection (yrs)
G Active la

G Control 1c 14 2.7

G Active 2a

G Control 2c 1.7 2.7

G Active 3a

G Control 3c 15 2.8

G Active 4a

G Control 4c 1.8 2.6

G Active 5a

G Control 5¢ 14 2.7

G Active 6a

G Control 6¢c 2.1 2.7

G Active 7a

G Control 7c 1.8 2.7

G Active 8a

G Control 8c 14 2.3

S Control 1c

S Active 1la8 1.6 2

S Active 2a

S Control 2c 14 2.5

S Active 3a

S Control 3c 1.7 2

S Active 4a

S Control 4c 14 2

S Active 5a

S Control 5¢ 2.2 2.8

S Active 6a

S Control 6¢c 15 2.7

S Active 7a

S Control 7c 2.2 2.7

Mean (range) 1.7(1.4-2.2) 25((2-2.8)

T period between randomisation (4t November 2003) and earliest start date of follow up data collection in each pair of
practices $ Lost to follow up 1 for patients traced from baseline to follow up
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Practice and patient flow: enrolment and allocation

Assessed for eligibility (49 practices, 173,046 yafion)
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18 practices: refused to

participate (15); no reply (3)

Baseline data collection (31 practices; 116,558utaon,
10,307 patients screened, 4040 included)

Randomised (31 practices)

S zZzmZrrQoxzZzm

Allocated to SOS intervention: 16 practices|,
37GPs, 20 Practice nurses, 2373 patients

(one practice dishanded prior to

Allocated to UC: 15 practices, 35 GPs, 18
Practice nurses, 1667 patients

81 practice (Single Handed) disbanded pmedomisation (unknown at time of randomisation)
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Simvastatin 40 as % of total statin items, Oct-Dec ~ '04
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Appendix XVII

Non formulary statin prescribing: SOS vs. UC

Non-formulary Statins (Greater Glasgow Practices)
GIC per patient (July 2006 - June 2011)
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