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Summary

This thesis brings together research undertaken by the author on prevention of two
thrombotic disease conditions: atrial fibrillation (AF) related stroke and venous
thromboembolism (VTE). The research presented is based on five publications from

three studies using mixed methods.

The first study was the UK component of a global prospective observational
longitudinal cohort study of patients newly diagnosed with AF (GARFIELD-AF).
Globally GARFIELD-AF recruited 52,080 patients newly diagnosed with AF, of
which 3,879 were UK participants. Notably the unique objective published in the
UK protocol to assess the performance of existing risk stratification tools in AF
management led to the development of the GARFIELD-AF risk tool, an improved
risk stratification tool that predicts mortality, stroke and bleeding in patients with
AF. Further, the UK data indicated a substantial increase in the use of anticoagulants
for the prevention of AF-related stroke following updates to AF management

guidelines and the availability of non-vitamin K oral anticoagulants.

The second study, an observational cohort study, determined for the first time the
incidence of VTE in UK care homes. The VTE incidence in the study (0.71 to 2.48
per 100 person years) was substantial compared to known incidence in the
community. This study contributed to national dialogue on VTE prevention and |
was invited to present the findings at the All-Party Parliamentary Group on

Thrombosis 2016 conference.

The third study, a qualitative study, explored the prevention of hospital-associated
thrombosis through interviews with patients and primary care professionals. The
study identified a need for improved patient education on VTE, including how
patients can recognise signs and symptoms of VTE. The related publication was
instrumental in new recommendations on information giving on admission and

discharge in the updated 2018 national VTE guidelines.

Further research from gaps in knowledge identified in this thesis will complement
ongoing initiatives and lead to improvements in the prevention of AF-related stroke
and VTE in the UK and globally.
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Chapter 1. Introduction to the thesis

This thesis represents a programme of research related to prevention of the
thrombotic conditions atrial fibrillation (AF) related stroke and venous
thromboembolism (VTE). Both conditions are potentially preventable through
prophylactic treatments for patients identified as high risk, yet their incidence
remains high.! An understanding of how well strategies for the prevention of these
thrombotic conditions are working will optimise their effectiveness and reduce the

burden of thrombosis.

Thrombosis may be defined as the formation of a blood clot in the circulatory
system.? This clot can block or obstruct blood flow in the affected area, and can
cause serious medical complications if the clot moves to a critical part of the
circulatory system, such as the brain or the lungs. Thrombosis can be broadly
classified as either venous thrombosis or arterial thrombosis, according to where the
blood clot presents in the body. Venous thrombosis occurs in the veins and arterial
thrombosis occurs in the arteries.! Thrombosis is the underlying pathology of

ischemic heart disease, stroke and venous thromboembolism.??

Thrombosis is a leading cause of significant morbidity and mortality, and one
in four people worldwide die from conditions caused by thrombosis.* An ischemic
stroke is a condition caused by blockage to part of the brain due to blood clots in one
of the arteries supplying blood to the brain. The loss of blood flow to the brain
damages tissues in the brain and may cause brain damage, long-term disability, or
death. AF is a common type of irregular heart rhythm that can cause blood not to be
pumped out properly from the heart, causing it to pool and form a clot. This clot can
then travel in the arteries to the brain, obstructing blood flow and causing a stroke.

Contemporary studies indicate that 20-30% of all strokes are due to AF.°

The term venous thromboembolism (VTE) is used to describe blood clot
which starts in a vein and is usually used to collectively refer to the conditions deep
vein thrombosis (DVT) and pulmonary embolism (PE). DVT occurs when a blood
clot occurs in the deep veins, usually the lower legs. The clot, or part of it, can break
off and travel to the lungs, causing a PE. A PE is potentially life threatening as it can
prevent blood flow from reaching the lungs and can lead to sudden death in severe

cases.



This PhD by Published Work brings together papers published between 2013 and
2018 from applied health research evaluating the effectiveness of the prevention of
AF-related stroke and venous thromboembolism. The work | present is based on
five publications from three studies. The first study is the UK component of a global
study that evaluated the clinical management and outcomes of patients newly
diagnosed with atrial fibrillation and at risk of stroke (GARFIELD-AF). The second
study is an observational study that determined the incidence of venous
thromboembolism in UK care homes. The third study explored prevention and
knowledge of venous thromboembolism using mixed methods as part of a NIHR

funded Programme Grant for Applied Research.

This commentary serves as a supporting statement for the portfolio of
published work and is presented in five chapters. The aim is to present a narrative
that explains how the published work fits together and critically appraises the
submitted work. This chapter is an introduction to the thesis and explains how AF-
related stroke and VTE are linked by the underlying pathology of thrombosis.
Chapter 2 presents the background to the research covered by the published work,
introduces the research the published work is based on, and defines the candidate’s
role in the research. Chapter 3 describes the methodologies for each of the studies
and their appropriateness. Chapter 4 highlights the key findings of the studies and
outlines the original contributions of the research. Chapter 5 presents implications of
the research, recommendations for future research and reflections of the research

process. The publications included in the thesis are in Appendix B.



Chapter 2: Background
This chapter presents the two thromboembolic conditions covered in the research,
the rationale for the research and introduces the research and the candidate’s role in

the research.

2.1 Atrial fibrillation related stroke
2.1.1 Atrial fibrillation (AF)

AF is the most common clinically significant arrhythmia in the adult population
worldwide, and a major cause of stroke.® AF affects 1-2% of the global population;
prevalence of AF increases steeply with age. People aged 40 and above have a 25%
lifetime risk of developing AF.” There are two main types of AF: valvular AF and
non-valvular AF. Valvular AF refers to AF that is caused by a heart valve problem
and predominantly refers to patients with rheumatic valvular disease.® Non-valvular
AF refers to AF that is not caused by a heart valve problem and is the most common
type of AF. AF may also be into classified according to presentation, duration and
spontaneous termination of AF episodes. Paroxysmal AF refers to AF that self
terminates within 7 days, persistent AF is AF that last more than 7 days and
permanent AF if AF that is continuous and does not end.

In the US, the prevalence of AF increases from 0.1% in those aged <55 years
to 9% in those aged >80 years.® In the UK, the prevalence of AF found in one study
was 7.2% of those aged 65 and over, and 10.3% in those aged 75 and over.® The
estimated global number of prevalence cases of AF in 2010 was 33.5 million with
approximately 5 million new cases occurring each year.!' AF is a growing epidemic
and its incidence of AF is projected to rise significantly over the next few decades as

populations’ age.’

2.1.2 AF-related stroke

AF increases the risk of ischaemic stroke five-fold and the risk of death two-fold,
compared to patients without AF.6 AF-related strokes constitute about 20% of
strokes, with 12,500 strokes per years in England directly attributable to AF.*2 AF-

related strokes are more severe than strokes in people without AF and are more



likely to be fatal, lead to long-term disability, extended hospital stay and increased

healthcare costs.

Data from several randomized controlled clinical trials have proven that
anticoagulation therapy with Vitamin K antagonists (VKAS) reduces the risk of AF-
related stroke and other serious sequelae, with a 68% relative risk reduction for
ischaemic stroke and 25% reduction in the relative mortality.!* The risk of stroke in
patients with AF is dependent on the presence of other risk factors and evidence
based guidelines recommend long-term anticoagulation for patients with AF and at
risk of stroke.® > However, anticoagulation comes with a risk of bleeding
complications and the decision for oral anticoagulation requires balancing the
benefits of stroke prevention with the risks of bleeding. The current National
Institute for Health and Care Excellence (NICE) guidelines, published in 2014
recommend using the CHA2DS>VASc and HAS-BLED risk scores to guide
decisions on anticoagulation.®® The CHA2DS,VASc stroke risk score is a sum of
points from congestive heart failure, hypertension, diabetes, vascular disease, age 65-
74 years, female sex category (one point each), and age >75 years and
stroke/transient ischemic attack/thromboembolism (two points each), evaluates
stroke risk in people with AF (Table 1). The guidelines recommend oral
anticoagulation in men and women with a CHA2DS>VASc > 2 and a consideration
of anticoagulation for men with a score of 1. The guidelines do not recommend

anticoagulation for men with a score of 0 or women with a score of 1.%°

The HAS-BLED bleeding risk score is a sum of points from uncontrolled
hypertension, abnormal renal/liver function, stroke, bleeding history or
predisposition, labile international normalized ratio (INR), elderly (age >65 years),
drugs/alcohol concomitantly (Table 2). The guidelines recommend modification and
monitoring of patients with uncontrolled hypertension, labile INRs, concominant
mediation and harmful achohol use.’® Other AF guidelines such as European
Society of Cardiology (ESC) guidelines and the American Heart
Association/American College of Cardiology/Heart Rhythm Society
(AHA/ACC/HRS) also recommend anticoagulants to reduce the risk of AF-related

stroke.> 16



Table 1. The CHA2DA2SVASc scoring system

Risk factors Score
Congestive heart failure 1
Hypertension 1
Age>75 2
Age 65-74 1
Diabetes mellitus 1
Stroke/T1A/thromboembolism 2
Vascular disease 1
Sex Female 1

Patients with CHA2DS2VASc > 2 are considered high risk of stroke

Adapted from Lip et al*’

Table 2. HAS-BLED score scoring system
Clinical characteristic Points

awarded

Hypertension 1
Abnormal liver function 1
Abnormal renal function 1
Stroke 1
Bleeding 1
Labile INRs 1
Elderly (Age >65) 1
Drugs 1
Alcohol 1

Adapted from Pisters et al'®




2.1.3 Challenges in the prevention of AF-related stroke

Despite the effectiveness of anticoagulation therapy in reduction of stroke in patients
with atrial fibrillation, anticoagulation in patients with AF is has historically been
suboptimal, both globally and in the UK. Many studies report a long-standing
problem of under treatment of patients with AF at risk of stroke.!®?° A systematic
review of studies published between 1997 to 2008 on treatment practices for the
prevention of AF-related stroke reported underuse of anticoagulants for high risk AF
patients in most of 54 studies with over two thirds of studies of AF patients with
prior stroke/TIA reporting treatment levels of under 60% of eligible patients.*®
Underuse of anticoagulation in patients with AF has been attributed to patient,
physician, and healthcare related barriers including inadequate risk stratification,

perceived bleeding risk and risk of falls.92! 22

Up until 2009 VKAs, mostly warfarin in the UK, were the only
anticoagulants available for AF-related stroke. VKASs have limitations due to
inherent properties such as narrow therapeutic window, variable dose response and
the need for frequent monitoring. Non-VKA anticoagulants (NOACSs), more
recently known as direct-acting oral anticoagulants (DOACs), became available from
2009, providing a wider range of options, particularly for patients in whom warfarin
is not suitable. Randomised clinical trials demonstrated that DOACs are at least as
good as warfarin for preventing stroke and systemic embolism, with major bleeding
events similar to or less frequent than warfarin.?>?® These randomised controlled
trial findings need to be validated by real world evidence, particularly as the
management of anticoagulant therapy in clinical trials is generally superior compared
to that in clinical practice resulting in lower rates of therapeutic failure than usually

seen in real life clinical practice.

2.1.4 Study 1

An international longitudinal registry of patients with atrial fibrillation at risk
of stroke: the UK study (GARFIELD UK)

GARFIELD-AF (Global Anticoagulant Registry in the FIELD), an international
longitudinal registry of patients with atrial fibrillation at risk of stroke was designed

to fill this gap. GARFIELD-AF was conducted in 35 countries worldwide, including



the Americas, Europe, Africa, Asia-Pacific and the Middle East between 2009 and
2018. The aim of the registry was to determine the real world clinical management
and outcomes of patients newly diagnosed patients with non-valvular AF with at
least one additional risk factor for stroke.?” The objectives of the global study were
to assess the rate of stroke and systemic embolisation, the incidence and
characteristics of bleeding complications, therapy persistence, and fluctuations in
INR for patients on VKAs. The UK protocol included the unique objectives to
evaluate the performance of the CHA2DS>VASc and HAS-BLED scores in
predicting stroke and bleeding risk in the UK study population. In addition, UK
study sought to determine the clinician and patient factors associated with the
decision to anticoagulated, any variations in anticoagulation associated with
ethnicity, and care settings of diagnosis of AF in the UK. GARFIELD-AF was
sponsored by the Thrombosis Research Institute, London, and funded through an
educational research grant from Bayer Pharma AG. My involvement in the study
and the publications submitted as part of this PhD are based on the UK component of
GARFIELD-AF.

2.2 Venous thromboembolism (VTE)

2.2.1VTE

VTE is a global health problem associated with significant morbidity and
mortality.?® VTE comprises the acute conditions of deep vein thrombosis (DVT) and
pulmonary embolism (PE), as well as the chronic conditions which may arise after
acute VTE-such as post thrombotic syndrome and pulmonary hypertension. DVT
is the formation of a blood clot in the deep veins (most commonly in the legs), and a
PE commonly occurs when part of the blood clot in the legs detaches and travels up

to the lung, causing a blockage in the pulmonary artery.

VTE is associated with a significant disease burden with 10 million cases
occurring worldwide annually — across low, middle and high income countries.?® In
the U.S. and Europe, VTE-related events kill more people than HIV/AIDS, breast
cancer, prostate cancer and motor vehicle crashes combined.®® The estimated annual

incidence rate of VTE among people of European ancestry range from 104 to 183



per 100,000 person years, rates that are similar to that of stroke.? DVT has an
incidence of approximately 1 per 1,000 per annum.?° It is associated with significant
mortality and serious morbidity, particularly PE and post-thrombotic syndrome
which can lead to chronic venous insufficiency and ulceration. 10% to 30% of
people die within one month of diagnosis of VTE and 25% of PEs present with
sudden death.?8 313 Untreated DVT has a mortality rate of 30%, dropping to
between 2 and 8% with appropriate preventative therapy.®* Post thrombotic
syndrome develops in 20-50% of patients with DVT.31 % VTE recurs frequently

with about 30% of patients with VTE experiencing recurrence within 10 years.?® %

2.2.2 VTE risk

VTE incidence rates rise markedly with age.* 232 Independent risk factors for VTE
include major surgery, active cancer with or without chemotherapy, neurological
disease with leg paresis, hospitalisation for acute illness, nursing home confinement,
trauma or fracture, pregnancy or puerperium, oral contraception, non-contraceptive

oestrogen plus progestin, oestrogen, progestin and BMI.37 132

Hospitalised patients have a >100 fold increased incidence of VTE compared
to residents in the community,®® and up to 60 percent of VTE cases occur during or
after hospitalization.?® Hospital-associated thrombosis (HAT) is defined as VTE that
occurs in hospital and within 90 days after a hospital discharge.® It is a common
and potentially preventable problem. The risk of VTE in hospitalised patients can be
stratified on the basis of age, obesity, previous VTE, thrombophilia, cancer, recent
trauma or surgery, tachycardia, acute myocardial infarction or stroke, leg paresis,
congestive heart failure, prolonged immobilisation, acute infection or
rheumatological disorder, hormone therapy, central venous catheter, admission to an
intensive or coronary care unit, white blood cell count, and platelet count.?® At least
two-thirds of cases of HAT are potentially preventable through VTE risk assessment
and the administration of appropriate prophylaxis.34? 4 VTE prophylaxis is
determined by the level of risk and includes mechanical methods (such as anti-
embolism stockings, foot impulse and intermittent pneumatic compression devices)

and pharmacological treatments (such as heparin and other anticoagulant drugs).



2.2.3 National VTE prevention

A National VTE Prevention Programme in England was launched in 2010,
comprising mandatory VTE risk assessment for hospitalized patients and the
provision of appropriate prophylaxis.**#> The launch of the programme was the
culmination of a series of actions in response to a House of Commons Health Select
Committee report in 2005 which identified VTE as a significant preventable cause of
morbidity and mortality associated with hospitalization.*® The National VTE
prevention programme currently requires that every person aged 16 and over that is
admitted to hospital is assessed for VTE risk using the national VTE risk assessment
tool, and appropriate thromboprophylaxis prescribed where required (Table 3).#¢ The
Programme is supported by resources including a national VTE prevention website,
and an e-learning resource and the National VTE Exemplar Network which aims to
share best practice and improve patient care through more effective prevention and
treatment of VTE.*®



Table 3. Department of Health VTE risk assessment tool

Mobility — all Tick Tick Tick

patients (tick one

box)

Surgical patient Medical patient expected Medical patient NOT expected
to have ongoing reduced to have significantly reduced
mobility relative to normal mobility relative to normal
state state

Assess for thrombosis and bleeding risk below Risk assessment now

complete

Thrombosis risk

Patient related Tick | Admission related Tick

Active cancer or cancer treatment Significantly reduced mobility for 3 days or

more

Age > 60 Hip or knee replacement

Dehydration Hip fracture

Known thrombophilias Total anaesthetic + surgical time > 90

minutes

Obesity (BMI >30 kg/m2) Surgery involving pelvis or lower limb with

a total anaesthetic + surgical time > 60
minutes

One or more significant medical Acute surgical admission with inflammatory

comorbidities (e.g. heart disease; metabolic, or intra-abdominal condition

endocrine or respiratory pathologies; acute

infectious diseases; inflammatory

conditions)

Personal history or first-degree relative with Critical care admission

a history of VTE

Use of hormone replacement therapy Surgery with significant reduction in

mobility

Use of oestrogen-containing contraceptive

therapy

Varicose veins with phlebitis

Pregnancy or < 6 weeks post partum

Bleeding risk

Patient related Tick | Admission related Tick

Active bleeding

Neurosurgery, spinal surgery or eye surgery

Acquired bleeding disorders (such as acute
liver failure)

Other procedure with high bleeding risk

Concurrent use of anticoagulants known to
increase the risk of bleeding (such as
warfarin with INR >2)

Lumbar puncture/epidural/spinal anaesthesia
expected within the next 12 hours

Acute stroke

Lumbar puncture/epidural/spinal anaesthesia
within the previous 4 hours

Thrombocytopaenia (platelets< 75x109/1)

Uncontrolled systolic hypertension (230/120
mmHg or higher)

Untreated inherited bleeding disorders (such
as haemophilia and von Willebrand’s
disease)

Adapted from Department of Health*®
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2.2.4 Gaps in national VTE prevention

If 60% of VTE is hospital acquired, it can be argued that the remaining 40% of VTE
occurs in residents in the community; the national VTE prevention programme is
focused on HAT and it is important to define high-risk patients in the community
that may benefit from thromboprophylaxis. Active cancer accounts for almost 20%
of all incident VTE occurring in the community,?® and high risk groups such as
patients with cancer and pregnant and post-partum women are now covered in VTE
prevention guidelines. Nursing home stay has been identified as an independent risk
factor for VTE*’, and US data suggest an eight fold risk of VTE associated in
residence with long-term care facility,?® yet the epidemiology of VTE in care homes
remains unclear. Further, it can be argued that care home residents have VTE risks
profiles similar to medical inpatients.*349 An investigation of rates of VTE in care
homes in the UK could advance the prevention of VTE by providing evidence to
determine if a systematic approach for identifying care home residents at risk of

VTE for VTE prevention is warranted.

Another undeveloped aspect of the national VTE programme is the role of
primary care and patients in the prevention of VTE. Patient involvement is an
important aspect of the prevention of HAT; yet, to date, much of the focus on
preventing HAT has been on health professionals' implementation of the VTE
prevention strategy and associated outcomes, and there is little understanding of
patients' perceptions and experiences of HAT prevention. HAT can occur up to 90
days post-discharge, yet implementation of the national VTE programme is
secondary care orientated and there is no designation of the role of primary care in
the national VTE programme. It is recognised that patients are at increased risk
during this time with most cases of HAT occurring following discharge.*® In addition
a significant proportion of hospitalised patients at risk of VTE are discharged with
mechanical prophylaxis (usually anti-embolism stockings) and/or pharmacological
prophylaxis (usually injections of low molecular weight heparin or more recently
DOACS).%65153 As such, patients are responsible for appropriate use of VTE
prophylaxis and recognition and timely reporting of possible VTE episodes. Itis
therefore important to understand how well the VTE prevention programme is

working from the perspective of patients and how primary care can contribute.
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2.2.5 Study 2

Incidence of venous thromboembolism in care homes: a prospective cohort
study (VTEC)

The VTEC study was an observational prospective cohort study which aimed to
determine the incidence of VTE among care home residents, conducted in care
homes in Birmingham and Oxford between 2013 and 2015. A cohort of care home
residents were recruited consecutively and followed up for one year. The main
outcome of interest was the rate of VTE events per 100 person years. Key secondary
outcomes included associated non-hospital interventions, hospital admissions and
deaths. The study was funded by the Primary Care Research Trust of Birmingham
and Midlands Research Practices Consortium (PCRT) and the NIHR School of
Primary Care Research (NSPCR).

2.2.6 Study 3

Exploring prevention and knowledge of venous thromboembolism (ExPeKT)
The ExPeKT study was a mixed methods investigation of barriers to implementation
of thromboprophylaxis against hospital acquired VTE.>* The study included surveys
with primary healthcare professionals and patients, as well as interviews with
primary healthcare professionals, patients, acute trusts and other relevant
organisations. The qualitative component of the study is included in this PhD by
Published Work. The qualitative study consisted of semi-structured interviews with

patients and primary healthcare professionals in Birmingham and Oxford.

Interviews with recently hospitalised patients explored patients’
understanding of VTE risk and their experiences as to how this risk was assessed and
managed and health professional interviews explored clinicians awareness of HAT,
and views on the current management of HAT, and the role of primary care in
managing it. The ExPeKT study was funded by the National Institute for Health
Research (NIHR) as part of a larger Programme Grant for Applied Research for the
research programme entitled ‘Improving the prevention and treatment of venous

thromboembolism in hospital and the community’.
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2.3 My contribution to the research studies

GARFIELD-UK has been a major focus of my academic work since 2011. My role
was UK coordinator and lead researcher responsible for delivering the UK study
under the supervision of the Chief Investigator for the UK, Professor David
Fitzmaurice. | led on project management of the UK study, with tasks including
leading the UK project team, monitoring progress, managing reports and study
documentation. | was also responsible for refinement of the UK protocol according
to changes in the global study, ethics amendments, training of site staff — comprising
of delivering training on the study protocol, GCP training, and the study database.
This involved running a number of investigator meetings and also travelling around
the country to train CRN nurses, GPs and research nurses over the duration of the

study.

I also led on acquisition of data and following initiating the first UK site in
June 2011, I went on to successfully engage with and manage a total of 220 UK
sites, leading to the UK being the second highest recruiting country out of 35. 1 led
on the operational aspects of transferring study centre from University of
Birmingham to University of Warwick in 2017 and set up a new study team. My
original contributions to the study include the developing the monitoring plan for the
UK, leading on the implementation of corrective and preventative actions, and

leading on data cleaning to ensure complete data capture.

In terms of data analysis and dissemination | was instrumental in the
development of a publication plan for the UK data in liaison with the UK Chief
Investigator, and also made original contributions to global publications plan. In
particular, I made intellectual contributions to the global study by offering input on
new areas of data analysis to improve understanding and inform practice. For
example, | initiated analysis of factors affecting patient refusal of anticoagulation
and outcomes of patients who refused anticoagulation which has never been
reported, and I’m currently leading a global paper on this. 1also leading on
comparing outcomes of earlier cohorts with lower rates of anticoagulation with
cohorts in which over 70% received anticoagulation in order to understand the
impact of the changes in anticoagulation on outcomes. My UK paper on patterns of

antithrombotic therapy was the first of the GARFIELD publications to report reasons
13



why patients with a CHA2DS;VASc > did not receive anticoagulation, offering
insights to gaps that need to be addressed in order to improve the uptake of
anticoagulation. Further, | am lead author of the UK publications including ongoing
and planned publications not included in this PhD and have regularly presented UK

data at several national UK conferences to date (see Appendix D).

I was involved in the VTEC study from the development stage and
contributed to the research design and the grant application. | was co-investigator
and Research Fellow on the study, and led the academic and operational aspects of
the study. | led on writing the study protocol, initial ethics application and
subsequent amendments, development and refinement of the case report forms for

data collection, and data management, and data analysis.

| played a critical part in data analysis, leading data cleaning and the endpoint
adjudication process. This involved personally checking each of the 1011 CRFs for
completeness of data, querying any anomalies and actioning cases requiring further
data to ensure there was adequate data for endpoint adjudication. For example, cases
with a referral for a VTE related test for which the results had not been reported, or
cases with an unexplained prescription for anticoagulants. | was responsible for
gathering data for endpoint adjudication, for deaths this involved extracting the ONS
cause of death data to add to study data, and for hospital admissions it involved
ensuring discharge summary and related documents were included in the case notes.
With GP consultations | reviewed the available data for each case to identify any
consultations related to symptoms suggestive of VTE to put them forward for
adjudication. Drawing on my knowledge on VTE from extensive training at the
National Centre of Anticoagulation Training (NCAT), I looked for any indication of
symptoms of DVT and PE from the consultation as well as insight from the context
of care home notes VTE for any changes that could predispose VTE, for example a
case with unilateral leg swelling that was hot to touch, or a case with pleuritic chest
pain and hemoptysis with a history of a recent period of immobility, infection or

dehydration in care home notes.

| also presented the study at regional and national conferences (see Appendix

D). At the operational level | supervised and line managed a team of research
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nurses, dealt with recruitment challenges, managed the study data including routine
data cleaning and securing and managing Office of National Statistics (ONS) cause
of death data.

My role in the ExPeKT study was to analyse the qualitative data and get
them published. This involved reviewing the study documentation, double-checking
consent forms, doing quality checks on the transcripts and extracting participant
characteristics from the survey data. | led on the data analysis of the patient
interviews, worked with a sub team of qualitative researchers to identify emerging
themes, coded the data using Nvivo and analysed the data using framework analysis.
I also contributed constructively to the thematic analysis of the health professionals

interviews.

This chapter has defined this thesis as a commentary bringing together a
portfolio of published Work. It defined the conditions the research covers, discussed
the background to the research, highlighted the gaps in knowledge that the research
sought to address and introduced the three studies the published work is based on.
Together the three studies presented investigate gaps in the systemic prevention of
AF-related stroke and VTE and with the overarching aim to reduce the burden of

thrombosis.
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Chapter 3. Methodology
This chapter discusses the methodology of each of the three studies included in this
thesis. A range of diverse research methods are used including quantitative and

qualitative research methods and epidemiological approaches.

3.1 An international longitudinal registry of patients newly diagnosed with
atrial fibrillation at risk of stroke (GARFIELD-AF): the UK study

3.1.1 Study design

GARFIELD AF was an observational, multi-centre, international, longitudinal,
prospective study of men and women newly diagnosed with non-valvular AF with at
least one additional risk factor for stroke.?” Non-valvular AF was defined as AF that
was not caused by a heart valve problem. The determination of additional risk factor

for stroke was not pre-specified and left to the judgement of the clinician.

Participants were enrolled in five sequential prospective cohorts, and the first
cohort included a retrospective validation cohort. The inclusion criteria for the
prospective cohorts were: patients aged 18 or older with a diagnosis of non-valvular
AF within the past 6 weeks and at least one investigator determined risk factor for
stroke. The inclusion criteria for the retrospective cohort were: patients with a
diagnosis of non-valvular AF within 6 to 24 months before enrolment and at least
one investigator determined risk factor for stroke. The exclusion criteria for both
prospective and retrospective cohorts were: patients with valve disease, patients with
AF secondary to a reversible cause and patients who did not have capacity to consent

for themselves.

The UK component of GARFIELD-AF study (GARFIELD UK) was based
in the primary care setting and conducted concurrently with the global study. The
primary care setting was chosen because in the National Health Service (NHS)
system GPs maintain a complete medical history of their patients and therefore
capture patients diagnosed with AF regardless of the care setting in which they were
diagnosed and managed. GP practices were recruited from England, Wales,
Scotland and Northern Ireland through regional Clinical Research Networks (CRNS)

across the UK.
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Site Principal Investigators (PIs) and clinical site staff were trained on study
procedures and completion of the electronic case report from by either the study
team or a research facilitator from their local clinical research network. Participating
GP practices identified eligible patients through periodic search of electronic clinical
records for new diagnosis. Eligible patients were sent a participant information sheet
and invitation to participate. Interested patients called the practices to confirm their
interest and book a consent visit with a site staff. After enrolment an electronic case
report form was completed from electronic records and follow up data was
completed every four months for a minimum of 24 months. Patients were not
required to attend the GP practices for the four monthly reviews and data completion
was via electronic data capture from GP records. Patients in cohorts 1 to 4 were
also followed up until the last patient in cohort five completed the 24-month follow

up.

Figure 1. GARFIELD-AF enrolment and data collection (prospective cohorts)

Enrolment

Diagnosis ﬂ Data collection points at enrolment and at 4, 8, 12,16, 20 and 24 months

A A A A
< ) < )
N 14 N 14

| %

6 weeks Annual follow up from 24 months till end of study

3.1.2 Data collection

Data collected at baseline included demographics, medical history, body mass index,
type of AF (new onset AF, paroxysmal AF, persistent AF, permanent AF), treatment
strategy initiated at diagnosis. Follow up data included the clinical events and their
outcomes- stroke (all types), systemic embolism, coronary syndromes, bleeding
events; as well as treatment changes, AF consultations and hospital admissions. The
full data collected and clinical outcomes are listed in Appendix C, GARFIELD-AF
key facts.
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3.1.3 Appropriateness of chosen methodologies

The registry design was appropriate as observing newly diagnosed patients
regardless of treatment provides real-world evidence to fill the knowledge gap
between clinical trials and real-world practice. Registries are useful in identifying
opportunities to improve the quality of care as well as optimise implementation of
guideline recommended therapies. In comparison with clinical trials, data from
observational registries provides information on a non-selected population, and the
extended follow up will provide evidence on what happens to patients over a longer
period than other study types. Findings from GARFIELD-AF will therefore support

advancements towards better care for patients.

3.1.4 Data analysis

UK data were analysed at baseline for each of the five cohorts. Patient
characteristics and medical history were described by cohort. Treatment patterns
were analysed by cohort, and by cohort, CHA2DS2VAsc, and HAS-BLED scores.
Follow up data were analysed overall according the primary study endpoints stroke
and systemic embolism, major bleeding, and mortality, and summarised by treatment
groups. Statistical analysis was performed using both SAS software V.9.4 and Stata
Statistical Software V.14.

A prospective registry is a robust model for collecting data because they
identify patients with predefined characteristics and collect outcomes data as and
when they occur during the study period. The inclusion of a retrospective validation

cohort enabled data for practice prior to sites engaging with the study.

3.2 Incidence of venous thromboembolism in care homes: a prospective cohort
study

3.2.1 Study design

A prospective cohort observational study of care home residents in Birmingham and
Oxford was conducted to determine incidence rates of VTE. Care homes included
care homes with nursing and care homes without nursing as defined by the Care

Standards Act.>® A sample of care homes were recruited to include care homes with
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and without nursing, small, medium and large capacity care homes and private/for
profit care homes and not for profit care homes. Each resident in the participating
care homes was accessed for eligibility and eligible residents were invited to
participate in the study. Inclusion criteria were care home resident aged above 18
years and able to provide consent either by personally or via consultee declaration
(asking a family member to advise whether a person who lack mental capacity would
want to participate). Temporary care home residents and residents with a life
expectancy of less than 6 months were excluded. GPs of enrolled participants were

recruited to the study in order to access their GP records.

The study endpoint was development of VTE during the study period. VTE
events were categorised into three levels of diagnostic certainty: definite VTE where
there was clinical evidence of VTE (including radiological or post-mortem
diagnosis, evidence of treatment, PE listed as main cause of death in death
certificate), probable VTE (high clinical suspicion but no radiological diagnosis),
and possible VTE where it could not be ruled out. Each death, hospital admission
and GP consultation where there was any indication of VTE symptoms was reviewed
independently by two research nurses for any indication they could be VTE related,
and any difference of opinion was decided by the chief investigator. All events that
could be VTE related were then independently adjudicated by a panel comprising
two haematologists and a GP according to the diagnostic criteria definite, probable
or possible VTE. Two of the independent referees adjudicated on each event and

difference of opinion was judged by a third member.

3.2.2 Data collection

A team of clinical researchers extracted data from participants care home notes and
GP records, at baseline and at 12 months follow up, or earlier if the participants died
or moved away from the participating care home during the 12 months study period.
Baseline data included demographic data, medical history, comorbidities, current
medications, and mobility was accessed with the Rivermead Mobility Index.*
Follow up data comprised hospital admissions (including accident and emergency
attendances), deaths and GP consultations. Study data were supplemented with
Office of National Statistics (ONS) mortality data.
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3.2.1 Appropriateness of chosen methodologies

The care home population is a fragile patient group with a significant proportion
lacking mental capacity. The prospective observational cohort study is an
appropriate non-invasive study design for this population, and allowed an unselected
group of care home residents with individual medical histories to be followed up in

their natural environment without any biases.

The use of multiple data sources ensured complete data capture; the care
home and GP notes complemented each other and the addition of NHS digital cause
of death data flagged up deaths as they occurred so follow up reviews could be

completed immediately before care home notes were archived.

3.2.4. Data analysis

Risk of VTE at baseline was calculated using the Department of Health VTE risk
assessment tool for hospitalised patients® and the QThrombosis score®® a risk
prediction model that quantifies absolute risk of thrombosis at 1 and 5 years (Table
4). VTE incidence was calculated according to 100 person years (PY) of observation
with corresponding 95% confidence intervals. The incidence of VTE was calculated
according to definite, probable or possible VTE events. Statistical analysis was

performed using SAS (version 9.4).
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Table 4. QThrombosis predictor variables

Category Predictor variable
Patient characteristics Age
BMI
Smoking status
- Non smoker
- Ex-smoker

- Light smoker
- Moderate smoker
- Heavy smoker

Medical history Varicose veins
Congestive cardiac failure
Chronic renal disease
Any cancer
Chronic obstructive airways disease
Inflammatory bowel disease

Hospital admission in past 6 months

Current medication Antipsychotic drugs
Tamoxifen
Oral contraceptives
Hormone replacement therapy

Adapted from Hippisley-Cox J et al®

3.3 Exploring prevention and knowledge of venous thromboembolism: a two-
stage mixed methods study

3.3.1 Study design

A two-stage, mixed-method study was conducted using surveys with primary
healthcare professionals and patients followed by interviews with primary healthcare
professionals, patients, acute trusts and other relevant organisations. The study aimed
to understand the current practice of thromboprophylaxis for the prevention of HAT,
and the knowledge and experience of VTE prevention. The qualitative study with

patients and primary healthcare professionals are included in this thesis.
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Participants for the qualitative study were identified from the first part of the study; a
survey on VTE which also asked participants if they will be willing to be
interviewed. The survey was administered to inpatients assessed to be at high risk of
VTE, recruited from medical, surgical and orthopaedic wards in two acute trusts in
Oxford and Birmingham. Interview participants were purposefully selected
according to age, gender, condition requiring hospital stay and site, in order to ensure
that the sample reflected a varied range of patients and minimise the risk of the study
being distorted to one perspective. A topic guide was developed through discussion
with the research team, and comprised open-ended questions that drew reflections on
patients' recent hospital admissions with particular reference to their understanding

of VTE risk and their experiences of how this risk was assessed and managed.

Similarly, participants for the primary healthcare professional interviews
were drawn from respondents of a postal survey that was sent to all GPs and practice
nurses and included an invitation to participate in individual interview. The survey
was sent to all GPs and practice nurses within the study area. Respondents who had
expressed interest in participating in interviews were invited for interview. A topic
guide was developed to explore primary healthcare professionals’ awareness of

HAT, and their perceptions of the role of primary care in preventing HAT.

3.3.2 Data collection

Face-to-face interviews were carried out with patients classed by hospital staff as
being at high risk of developing VTE during a recent hospital admission. Telephone
interviews were carried out with GPs and practice nurses. A female non-clinical
researcher trained in qualitative research carried out both patient and primary
healthcare professional interviews and all interview participants provided informed

consent. All the interviews were audio recorded and transcribed verbatim.

3.3.3 Appropriateness of chosen methodologies
It is important to understand patient experience in addition to epidemiological data.
The rationale of using interviews was to allow detailed exploration of personal

perceptions and individual experiences without the contamination of other
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participants' views. Interviews allow in depth exploration of patients with lived
experience of national VTE programme, as well as the perceptions of primary
healthcare professions on the national VTE prevention programme and the role of

primary care.

3.3.4 Data analysis

The qualitative data were analysed using framework analysis.>® Three researchers
read a selection of transcripts to familiarise themselves with the interviews and
identify merging themes. They then met to compare, discuss and finalise a thematic
framework for coding the interviews. The author of this thesis coded the data patient
interviews using Nvivo software and a second researcher coded the healthcare
interviews manually. The research team interpreted the data by discussing the data
in each category and making connections between the data.

This chapter has described the methodologies of the three studies included in
this thesis. The studies use different methodologies comprising two observational
cohort studies: a multi-site registry study that set standards for quality in registries,
and a pioneer study to determine incidence of VTE in care homes, as well as a
qualitative study to explore lived experience of patients who received

thromboprophylaxis for the prevention of HAT.
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Chapter 4. Contributions of the Published Work
This chapter highlights the main results in the Published Work and their

contributions to knowledge.

4.1 GARFIELD UK (Paper 1 and Paper 2)

4.1.1 Summary of main results

The GARFIELD-UK protocol paper (Paper 1) provided a scientific record of the
novel methodology as adapted to the UK context and demonstrated the strengths of
GARFIELD-UK. An original objective in the UK protocol to evaluate the
performance of the CHA2DS,VASc and HAS-BLED tools generated interest in
improved understanding of risk stratification for the global study and was
instrumental in the development of the GARFIELD-AF risk tool. The GARFIELD-
AF risk tool is a novel risk prediction tool developed using data from 39,898 patients
in the global GARFIELD-AF registry and predicts mortality, stroke and bleeding in
patients with AF better than the existing tools.®® The GARFIELD-AF tool offers a
more accurate and integrated method to facilitate decisions on anticoagulation of
patients with AF and could be incorporated into primary care electronic systems to
improve risk stratification of patients with AF.

Whilst the UK has previously participated in international AF registries,
GARFIELD-AF is the first international AF registry to plan for enough patients to
allow for meaningful national level analyses with comparable global data to
understand differences. Methodologically it showcased strengths of primary care
research in the UK and adaptation to fit the context with the inclusion of UK specific
objectives to maximise benefits to research to the UK. The publication enabled
peer review of the methodology for the UK study, enhanced transparency of the
research and clarified planned analysis.

The GARFIELD-UK antithrombotic treatment patterns paper (Paper 2)
described risk profiles and evolving treatment patterns of UK patients newly
diagnosed with AF. It presented baseline risk profiles and antithrombotic therapy
initiated at diagnosis for patients enrolled to Cohorts 2 to 5, according to cohort;

Cohort 1 was not included as it predominantly consisted of retrospective patients.
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The paper documented a significant change in the prescribing after DOACs became
available for stroke prevention in AF and also gave an indication of changes in
clinical practice after the 2014 update to the NICE AF guidelines.”® The proportion
of patients prescribed with anticoagulants at diagnosis, with or without an
antiplatelet, increased consistently from cohort 2 (diagnosed between September
2011 and April 2013) to cohort 5 (diagnosed between June 2015 and July 2016),
(C2:54.7%, C3:60.3%, C4:73.1% and C5:73.9% with a corresponding decrease in
the use of antiplatelet monotherapy (36.4%, 25.5%, 11.9% and 10.5%). NOAC use

increased from a slow uptake of 1.3% in C2 to 43% in C5.

Despite the increase in the use of anticoagulants, a quarter of high-risk
patients in the most recent cohort did not receive anticoagulation. The main known
reasons why anticoagulants were not given in patients at high risk of stroke were
patient refusal and physician choice, with patient refusal accounting for 11.2% of
high risk patients in cohort 5 not receiving anticoagulation. On the other hand a
substantial proportion of patients at low risk received anticoagulation (up to 50% in
the most recent cohort), indicating there are still improvements to be made in
reducing the risk of stroke in patients with AF. Over 10% in each cohort received
both an anticoagulant and an antiplatelet which may unnecessarily increase bleeding
risk.

4.1.2 Impact

The GARFIELD-AF tool could potentially improve risk stratification of patients
with AF and ensure patients who need anticoagulants receive them and those that do
not need anticoagulants do not receive them. External validation of clinical
prediction models is essential prior to implementation in clinical practice in order to
verify the robustness and generalisability. Following a successful funding
application to the NIHR, I am currently leading a study to validate the GARFIELD-
AF tool in UK primary care electronic records.

The treatment patterns paper is a leading source of current practice in the UK
on treatment patterns for stroke prevention in AF and reports a shift from the long-

standing problem of underuse of anticoagulation in patient with AF and improved
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adherence to AF management guidelines.®* Findings indicate that patients are more
often receiving guideline recommended therapy, but they also highlight issues such
as co-prescription of anticoagulants and antiplatelets, and anticoagulation of patients
at low risk of stroke. Prior to this publication the available evidence was limited to
the VKA only era until 2009 and indicated underuse of anticoagulation with less

than 70% of patients receiving anticoagulation.*®

A review of the literature on treatment practices for stroke prevention in
patients published in 2016 concluded that oral anticoagulant use was still suboptimal
in patients with AF with poor compliance to AF guidelines despite transition into a
new era of anticoagulation.®? A review of contemporary literature of anticoagulation
prescription in AF published in 2019 reported an improvement in adherence to AF
guidelines with our paper having the most contemporary UK cohort.5! A systematic
review search carried out by the author of this thesis in January 2019 identified a
further UK study published in 2019 based on electronic patient records validates our
findings and reported a statistical significant increase in prescribing of anticoagulants
in AF from 2000 to 2016.5% In addition, the most recent Quality and Outcomes
Framework data (2018-2019) indicates that nationally 86% of patients who were
registered with AF and who had been assessed as having CHA;DS;VASc >2 were
being treated with anticoagulation.®* Further, a more recent publication outside the
scope of the literature search indicates that nationally, prescribing of DOACs for
patients with AF steadily increased from 9% of all anticoagulants in 2014 to 74% in
2019.% These new data indicate there have been further increase since 2016 in the
proportion of patients with AF receiving anticoagulation, overall and for DOACs in
particular.4®° The take up of DOACS is expected to increase further in the current
QOF period as DOACs are being initiated routinely instead of VKA and patients on
VKA are being switched to DOACs to minimise need for regular INR monitoring
during the Covid-19 pandemic.

Overuse in patients at low risk is noticeable in post 2010 literature®? and the
GARFIELD UK data indicates this still persists. What the GARFIELD paper adds
that is not addressed by any of the contemporary post 2010 UK studies®3%8 is insight
to the reasons why patients at high risk of stroke did not receive AC. Reasons for

patients with AF not receiving anticoagulation are generally attributed to the
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clinician decision and our finding regarding the role of patient refusal is important in

efforts to improve stroke prevention in AF.?2

In sum, the GARFIELD UK publications have made significant original
contributions to knowledge, through introducing a focus of analysis that led to the
development of the GARFIELD-AF risk tool and the provision of contemporary
evidence on prevention of AF-related stroke in the UK.

4.2 Incidence of VTE in care homes (Paper 3)

4.2.1 Summary of main results

The paper on incidence of VTE in care homes was the first publication to report
VTE risk profile of UK care home residents and the incidence of VTE in UK care
homes. Findings indicated that VTE risk factors common in the care home
population; residents had a mean age of 85 years (SD 8.6 years) and the most
common risk factors were significantly reduced mobility (58.7%), active cancer
(11.6%), obesity (14%), and personal history of VTE (10.1%). However, there was
no evidence of VTE risk assessment and use of VTE prophylaxis was virtually non-
existent with 0.7% on heparin, 5.5% on anticoagulants for AF, and 5% using

compression stockings.

The incidence of definite VTE was 0.71 per 100 PY (95% CI = 0.33 to 1.54),
the incidence of definite and probable VTE was 0.83 per 100 PY (95% CI = 0.33 to
1.70) and the incidence of definite, probably and possible VTE was 2.48 per 100 PY
(95% Cl = 1.53t0 3.79). The incidence of definite and probable VTE was higher in
care homes without nursing compared to care homes with nursing (1.10 per 100 PY
vs 0.70 per 100 PY). Majority of the definite and probable VTE events were DVTs
(71.4%) with PEs accounting for the remaining (16.6%). The incidence of definite
and probable VTE related death was 0.12 per 100PY.

4.2.2 Impact
The paper contributes to the discourse on understanding VTE risk outside of the

hospital setting in the UK and will inform future research on VTE in care homes.

27



Prior to this the evidence on VTE in care homes was limited to studies in the US and
Israel; the previously reported rates range from 1.30 per 100 PY° to 3.68 per 100
PY.™%" These rates are higher than the rates of definite and probably VTE in the
VTEC study, however these were retrospective studies which relied on
administrative data subject to misclassification, and included VTE events that
occurred before care home admission. VTEC was the first prospective study on
VTE in care homes with robust standards for ascertainment of VTE events and all
events verified to have occurred during care home stay. However the VTE incidence
we reported is likely to be an underestimate because VTE is often silent and the
study did not include post mortems.”*"® A previous post mortem study of nursing
home deaths found undiagnosed VTE to be cause of death in 8% of residents with up
to 40% unsuspected prior to death.” Nevertheless the incidence of definite and
probable VTE found by the VTEC study was seven times higher than the community
incidence of 0.117 per 100 person-years?® and twice as high as the incidence in

people aged > 70 years.”’

In 2016 the All Party Parliamentary Group on Thrombosis (APPGT)
identified lack of guidance on VTE prevention in care homes based on an
information request from CCGs across the country on current standards for the
prevention and management in care homes. A report based on the findings
emphasised the need for academic studies are needed to clinically establish the
extent to which care home residents in England are at an increased risk of
preventable blood clots, and what the appropriate threshold for thromboprophylaxis
should be.”® Following the interest of the APPGT on research | was invited to
present the study findings at the 2016 APPGT conference at the House of Commons.
VTE in the care home setting remains under-researched and the VTEC publication
remains the only primary research on VTE in care homes in the UK and
internationally the only prospective study on VTE in care homes. A US study
published in 2018 found an incidence rate nearly of 3,653 per 100,000 nursing home
person-years, representing nearly 30 times the published incidence rates for that
community.”® The APPTG’s 2015 Annual Survey of hospital trusts in England
found that found care home residents were disproportionately represented in patients
admitted to hospital for VTE, with an average of 4% of patients (and up to 14% in
one area) admitted to hospital for VTE in 2014/15 being residents of elderly care
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homes whilst care home residents only comprise approximately 0.5% of the
population of England and Wales.”® These data together with evidence from VTEC
indicates that better understanding of VTE risk in the care home population can lead

to improvements in VTE prevention.

4.3 Exploring patients and primary care health professionals perspectives of

VTE prevention (Paper 4 and Paper 5)

4.3.1 Summary of main results

The paper on patients’ perspectives of the prevention of HAT (Paper 4) provided an
improved understanding of patients’ knowledge and perceptions of HAT and their
experiences of the national VTE prevention program. The key themes that emerged
from the patient interviews are presented in Table 5. All the participants were
surgical patients and most were hospitalised due to planned admission (87.1%).
Patients who received prophylaxis for HAT were aware of a risk of blood clots;
however they lacked a good understanding of VTE and the individual conditions
DVT and PE. Patients with planned surgery were more knowledgeable of VTE
compared to patients on emergency admission due to attendance at a pre-surgical

assessment which usually included patient education on VTE.

Most of the participants were discharged with VTE prophylaxis; experiences
of VTE prophylaxis were characterised with good adherence to heparin injections
and poor adherence to anti-embolism stockings, largely due to perceived lack of
clarity in guidance from health professionals in terms of whether they were required
to wear them post discharge and / or how long to continue wearing them for.
Reasons for discontinuation included discomfort and the perception that they were
no longer required due to heparin injections or improved mobility. Participants
recognised that experiencing VTE symptoms was a medical emergency, however
they had limited knowledge on the signs and symptoms of VTE, particularly of the
potentially fatal complication of PE, and side effects of anticoagulants.

29



Table 5. Themes and subthemes from patient interviews

Patients’ perceptions and experiences of HAT

Awareness  Experience of Knowledge of Post discharge  Perceived gaps

of VTErisk VTE VTE symptoms  support in patient
prophylaxis education

VTE risk Injections Inadequate Perceived role Patient education

assessment (perceptionsand  knowledge of of primary care  and public
adherence) symptoms awareness
Stockings Reaction in the

(perceptionsand  event of

adherence) symptoms

The primary care perspective paper (Paper 5) was based on interviews with 12 GPs
and two primary care nurse practitioners drawn from a mix of urban/rural practices
with list sizes ranging from small to large. Findings were centred around two key
themes; influences on HAT prevention in primary care and suggestions for
improving current systems. Factors influencing HAT prevention in primary care
included limited awareness of VTE among GPs, poor coordination between primary
and secondary care, and logistical constraints. Whilst primary care professionals
were aware of HAT risk, their awareness of guidelines for VTE prevention and VTE
risk factors was limited. GPs reported they had not received training on prevention
of VTE and their only related experience was warfarin management. Primary care
professionals were of the opinion that VTE prevention was the responsibility of
clinicians in secondary care and would not routinely be involved except in special
cases flagged up for GP involvement such as patient requiring extended prophylaxis

or when a patient self-reports with any issues.

Whilst GPs acknowledged a potential role in patient education, this was
limited by lack of training in VTE prevention. Further GP post-discharge
involvement was dependent on appropriate communication from secondary care,
both in the form of discharge communication and patients receiving adequate
information so they are aware of when they need to seek medical review or GP

involvement. Whilst GPs felt VTE prevention best managed in secondary care, they
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acknowledged that GPs could contribute to VTE prevention and this would require

training, funding and improved discharge communication in primary care.

4.3.2 Impact

The findings from the patient interviews highlight the significance of patient
involvement in VTE prevention. Our study identified the need for improved
education of hospitalised patients on HAT, particularly around the signs and
symptoms of VTE and clarity on the use of thromboprophylaxis post-discharge.
Improved patient education will optimise prevention of HAT under the National

VTE prevention programme.

The main contribution of the primary care interviews is the conclusion that
providing VTE training to primary care professionals and improved discharge
communication specifying patients VTE risk and prophylaxis prescribed will enable

primary care to contribute effectively to the prevention of HAT.

The patients’ perspectives paper is making an impact in VTE prevention and
is cited as a source of as evidence in 2018 update on VTE prevention guidelines for
adult and young people aged 16 and over.*® The updated guidelines includes new
recommendations on giving information and planning for discharge related to the
findings reported in the paper. This includes recommendations around discharge on
giving patient and their family member verbal and written information on the signs
and symptoms of DVT ad PE and the importance of seeking help if these or any
adverse event are suspected, and recommendations on giving people discharged with
VTE prophylaxis the importance of using it correctly, continuing treatment for the

recommended duration.*®

This chapter has presented the key findings from the research studies and

provided a commentary on the contributions of the research.
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Chapter 5. Conclusions

This PhD by Publication on the prevention of thrombosis focused on three research
studies on the prevention of AF-related stroke and VTE. This thesis has presented
the rationale for the research, discussed the methodology and how the research has
contributed to knowledge. This final chapter highlights the implications of the
research, describes the research questions that emerge from this PhD and ways to

address these, and reflects on the research process.

5.1 Implications of the research

The findings from this PhD has a number of implications for patients, clinicians and
practice. Findings from GARFIELD UK indicate an improvement in the
management of AF with patients more often receiving guideline recommended
therapy. At the same time, a quarter of patients at high risk of stroke do not receive
anticoagulation; findings also raise questions regarding overtreatment in patients at
low risk of stroke, co-prescription of anticoagulants and antiplatelets, which may put
patients at an unnecessary increased risk of bleeding, and patient refusal of
anticoagulation. Patient refusal of anticoagulation, whilst an acceptable outcome of
shared decision-making, has implications on clinical outcomes of patients and

national efforts to reduce the burden of AF-related stroke.

Findings from the VTEC study indicate care home residents are at increased
risk of VTE. VTE risk assessment is not routinely conducted in care homes;
therefore, it is important for clinicians to consider VTE risk in their care of care
home residents. This has implications for clinicians in terms of training, particularly
as the ExPeKT primary care interviews indicated that primary care professionals
lack adequate knowledge of VTE prevention. VTE training for primary care
professionals would also carve a role for primary care on the prevention of VTE in
the community and better equip primary care professionals to support the prevention
of HAT. Further, extending VTE training to care home staff will enable them
recognise the signs and symptoms of VTE and facilitate detection and management
of VTE in care homes. In terms of service delivery, it is important for

commissioners of health services to define tailored pathways for assessment and
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diagnosis of VTE in care home residents as care home residents may have barriers to

accessing the conventional routes for investigating suspected VTE.

Patients’ perspectives of the prevention of HAT highlighted gaps in patient
education, which hinders patient involvement in VTE prevention. This has
implications for practice in terms of adopting a systematic approach to patient
education on VTE; the findings are already having an impact on practice following
the incorporation of detailed recommendations regarding patient education in the
updated NICE VTE prevention guidelines.

5.2 Future research

5.2.1 Prevention of AF-related stroke

Despite an improvement in management of patients with AF, anticoagulation
remains sub-optimal due to patients at low risk being anticoagulated and missed
opportunities to prevent AF-related stroke due to patient refusal and clinician factors.
Research questions emerging from this PhD include queries around why a quarter of
high risk patients do not receive anticoagulants but half of patients at low risk of
stroke receive anticoagulants, what are the outcomes of patients who are co-
prescribed anticoagulants and antiplatelets, why do patients refuse anticoagulants,
and what are the outcomes of patients who refuse anticoagulation. GARFIELD-AF
will provide insight into some of these issues; ongoing analysis of GARFIELD-UK
data will inform on outcomes of patients in relation to the antithrombotic treatment
received, and | am leading an analysis of global GARFIELD-AF data on factors
associated with patient refusal of anticoagulation and outcomes of patients who
refuse anticoagulation. Further appropriate investigation of patient refusal of
anticoagulation would be a qualitative study to explore patients’ beliefs around AF-

related stroke and anticoagulation and clinicians experiences.

5.2.2 Prevention of VTE
The primary research question emerging from the VTEC study is - which care home

residents are at increased risk? Further evidence on risk stratification will inform
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guideline development for prevention of VTE in care homes. A secondary analysis
of primary care electronic health records linked with hospital episode data and ONS
mortality data would be an appropriate way to determine comparable VTE incidence
rates in the care homes, in the community and among age groups, as well as
determination of risk factors for each of the population groups of interest.
Differences in methodological approaches affect incident rates reported by VTE
studies, making comparison of VTE incidence across studies and patient populations
difficult; the proposed methodology will address challenges of interpreting the data.

Findings from the patients’ perceptions study emphasise the importance of
patient insight in evaluating evidence-based approaches to the prevention of
thrombosis. At the time of the qualitative study, DOACs had not been approved for
the prevention of HAT; DOACS are a convenient option for patients with difficulty
in administering heparin injections’ however little is known on patients’ experiences
of DOAC:s for this purpose. Research on patients’ perspectives of DOACSs for the
prevention of HAT will further inform on success of the national VTE prevention
strategy.

5.3 Reflections of the research

5.3.1 Strengths and limitations

GARFIELD UK

The strengths of GARFIELD-AF lie in the strategies employed to minimise the
limitations usually associated with registry studies. Firstly, patients were consented
and enrolled within 6 weeks of diagnosis; this eligibility criterion ensured the sample
included patients who may not survive long after AF diagnosis by capturing disease
burden early on. Secondly, GARFIELD-AF was conducted to high quality standards
with 20% source data verification under the supervision of an independent Audit
Committee.® Corrective and preventative actions were implemented to address any

discordance between the study protocol and findings from the audit.

A limitation of the GARFIELD-AF study is that it did not engage with

patients and clinicians to explore some of the patterns of prescribing and the
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patient’s role. A qualitative exploration would have given insight into the reasons

behind some of the clinical practices that were contrary to AF guidelines.

VTEC

The main strengths of the VTEC study was the prospective nature of the study
design and the ascertainment and adjudication of VTE events according to pre-
specified clinical criteria. Although the VTEC findings gave an indication of
increased VTE risk in care home residents, the study was limited by the small
number of definite VTE events. A larger number of definite VTE events would have
allowed for further understanding of VTE in care homes and possibly the
development of a clinical prediction model for estimating the probability of the
occurrence of VTE in the VTE population.

It is clear the study probably missed many VTE events due to its
observational nature with data collection limited to case notes reviews only. There
was a high prevalence cases with inconclusive symptoms indicative of VTE which
were not explored further. For example many patients had episodes of red, hot, and
swollen leg(s) attributed to cellulitis which remained unresolved despite repeated
courses of antibiotics. If I had the opportunity to do the study again, |1 would include
measures to actively detect VTE in patients presenting with symptoms such as the
Wells score,®#2 d-dimers to be measured at baseline and monitored routinely during
the study. | would explore the use of less invasive point of care finger prick d-dimer
devices and trained sonographers to scan legs of participants with symptoms
suggestive of DVT with a portable Doppler scan on site to improve detection of
VTE, and referral of participants with a high clinical suspicion of VTE fora CT
pulmonary angiogram. Further, theoretically it would be worth considering
exploring conducting post mortems in such a follow up study, particularly as a
quarter of participants died within the one year follow up although the sample did
excluded residents with a life expectancy of less than 6 months, and data from a care
home post mortem study of nursing home residents reported undiagnosed VTE as

cause of death in 8% of residents.”
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ExPeKT

Face-to-face interviews with patients provided in-depth exploration of the issues, and
analysis was independent of the interviewing researcher. The research team was
multidisciplinary and offered different perspectives which enhanced interpretation of
the data.

The study sample was not representative of hospitalised patients as it did not
include medical in-patients. Also the sample did not include patients on DOACs
which are now routinely used for the prevention of HAT, however the
thromboprophylaxis used by the study sample was a reflection of practice at the time

the study was undertaken.

5.3.2 Challenges in conducting the research

Each of the studies faced unique challenges in the conduct of the research. The key
challenge for GARFIELD UK was site retention - the study took place over a period
of 7 years with the first UK patient enrolled in 2011 and final follow up completed in
2018, over the course of the a number of sites withdrew from the study due to Pls or
staff issues. As the lead researcher I sought to minimise the loss of data by
negotiating with withdrawing sites to complete the minimum follow up period of 24
months for patients already enrolled in the registry and engaging with local CRNs
provided support data completion for sites unable to do so. In order to maintain
patient recruitment numbers, replacement sites were recruited on a rolling basis. The
study sought to maintain site retention by engagement through newsletters and

annual investigator meetings to update site staff and report interim findings.

The VTEC study had a number of challenges; firstly, the NHS research ethics
committee initially declined the inclusion of care home residents without capacity.
This was reversed after the study team made a case to the ethics committee on the
importance of including this patient group in order to achieve a sample that was
representative of the care home population. Secondly, recruitment of residents
without capacity was initially challenging as family members who would provide
consultee declaration generally visited at weekend and evenings when research
nurses were not on site. This was resolved by using postal consultee declarations

following an amendment approved by the ethics committee. The designated
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consultee of all eligible patients without capacity were sent information about the
study with a consultee declaration form to be returned in a prepaid envelope to the
research team.

Further there was a problem accessing GP records for some participants as a few
GPs declined to give access to GP records altogether whilst some engaged with the
study but declined access to notes of patients who had died. There was also a
problem with attrition and some participants were lost to follow up after moving to a
different care home due to a need to nursing care or being discharged to a different

care home following a hospital admission.

The main challenge with ExPeKT was the recruitment of GPs; even though
sufficient numbers expressed an interest in being interviewed, it was difficult to find
suitable time for the telephone interview, as many GPs were too busy to find time for

the interviews.

5.3 Concluding remarks

This PhD has covered prevention of thrombosis by drawing on five publications
from three studies on AF-related stroke and VTE. The last decade has seen advances
in the prevention of these two thromboembolic conditions. Firstly the prevention of
AF-related stroke has seen the introduction of new guidelines, availability of a wider
range of anticoagulant options, and improved prescribing of anticoagulants for
patients with AF in the UK and internationally. Secondly, 2020 marks the 10%"
anniversary of the National VTE prevention programme. Over the past decade, the
VTE prevention programme has embedded systematic VTE prevention into the NHS
and achieved substantial reduction in mortality and morbidity associated with
HAT.*58-8 |n spite of these advances there are ongoing challenges and the need to
improve prevention of AF-related stroke and VTE persists. This can be achieved
through improved application of existing AF guidelines and VTE guidelines from
both the patient and clinician perspective as well as further investigations on VTE
risk in the community in order to extend the VTE guidelines to high-risk patients

outside the hospital setting. The research presented here and the further research
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recommended will complement scientific research to further advance the prevention

of thrombosis in the UK and globally.
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An international longitudinal registry of patients
with atrial fibrillation at risk of stroke (GARFIELD):

the UK protocol
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Abstract

non-valvular AF.

context of a diverse patient population.

the UK.
Trial registration: ClinicalTrial.gov: NCT01090362

Background: Atrial fibrillation (AF) is an independent risk factor for stroke and a significant predictor of mortality.
Evidence-based guidelines for stroke prevention in AF recommend antithrombotic therapy corresponding to the
risk of stroke. In practice, many patients with AF do not receive the appropriate antithrombotic therapy and are left
either unprotected or inadequately protected against stroke. The purpose of the Global Anticoagulant Registry in
the FIELD (GARFIELD) is to determine the real-life management and outcomes of patients newly diagnosed with

Methods/design: GARFIELD is an observational, international registry of newly diagnosed AF patients with at least
one additional investigator-defined risk factor for stroke. The aim is to enrol 55,000 patients at more than 1000
centres in 50 countries worldwide. Enrolment will take place in five independent, sequential, prospective cohorts;
the first cohort includes a retrospective validation cohort. Each cohort will be followed up for 2 years. The UK
stands to be a significant contributor to GARFIELD, aiming to enrol 4,582 patients, and reflecting the care
environment in which patients with AF are managed. The UK protocol will also focus on better understanding the
validity of the two main stroke risk scores (CHADS, and CHA,DS,VASc) and the HAS-BLED bleeding risk score, in the

Discussion: The GARFIELD registry will describe how therapeutic strategies, patient care, and clinical outcomes
evolve over time. This study will provide UK-specific comprehensive data that will allow a range of evaluations both
at a national level and in relation to global data and contribute to a better understanding of AF management in

Keywords: Anticoagulation, Atrial fibrillation, Registry, Stroke, Vitamin K antagonists

Background

Atrial fibrillation (AF) is the most common clinically sig-
nificant arrhythmia in the adult population; it is an inde-
pendent risk factor for stroke and mortality. People with
AF have a fivefold increased risk of stroke and a twofold
increased risk of death [1]. Prevalence of AF increases
throughout life, affecting less than 1% of individuals

* Correspondence: d.afitzmaurice@bham.ac.uk

1Primary Care Clinical Sciences, School of Health and Population Sciences,
University of Birmingham, Edgbaston, Birmingham B15 2TT, UK

Full list of author information is available at the end of the article

( BioMVed Central

under 60 years, approximately 4% of individuals over 60
years, and up to 10% of over those aged 80 years [2,3].
The estimated diagnosed prevalence of AF in the UK
is around 1.4% [4,5], and more than 46,000 new cases of
AF are diagnosed every year [6]. About 15% of all
strokes are caused by AF, and 12,500 strokes each year
in England are thought to be directly attributable to AF
[7]. Furthermore, AF-related strokes are more serious:
they are more likely to be fatal than strokes in patients
without this arrhythmia; among patients who survive,
these strokes cause more disability with less likelihood
of independent recovery [8]. For example, findings from

© 2013 Apenteng et al, licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.


http://www.clinicaltrials.gov/ct2/show/NCT01090362?term=NCT01090362&rank=1
mailto:d.a.fitzmaurice@bham.ac.uk
http://creativecommons.org/licenses/by/2.0

Apenteng et al. BMC Cardiovascular Disorders 2013, 13:31
http://www.biomedcentral.com/1471-2261/13/31

the Framingham study indicate that mortality is in-
creased 1.84-fold in strokes in people with AF compared
to those in sinus rhythm, and recurrence is more fre-
quent [9]. The Copenhagen stroke study found that pa-
tients with AF require longer hospital stays (50 days
versus 40 days, P <0.001) and a lower discharge rate to
their own homes (odds ratio 1.7; 95% confidence interval
[CI] 0.44 to 0.85) with poorer neurological and func-
tional outcomes [8]. Further, data from the European
community stroke project show that AF increased by
50% the probability of remaining disabled (odds ratio
1.43; 95% CI 1.13 to 1.80) or handicapped (odds ratio
1.51; 95% CI 1.13 to 2.02) [10].

Management of AF requires either a rate-control strat-
egy to slow the ventricular rate or a rhythm-control
strategy in an attempt to maintain sinus rhythm. Regard-
less of whether the rate-control or the rhythm-control
strategy is pursued, antithrombotic therapy for preven-
tion of stroke and thromboembolism is a fundamental
management tool.

Oral anticoagulants are effective in the reduction of
stroke and thrombolytic events among patients with AF.
Vitamin K antagonists (VKAs) are the most widely used
anticoagulants and adjusted-dose warfarin has been shown
to reduce the risk of stroke by approximately 60% in pa-
tients with AF [9]. However, in practice the use of VKAs is
not universal [10]. As a result, only about one-half of the
patients who should receive antithrombotic therapy to
prevent thromboembolic stroke actually receive it [11].

Risk stratification is important when considering
anticoagulation, as the risk of stroke in AF patients is
dependent on clinical predictors [12]. A recent stroke
risk stratification scheme, CHA,DS,-VASc (Cardiac fail-
ure, Hypertension, Age =75 [Doubled], Diabetes, Stroke
[Doubled] — Vascular disease, Age 65—74 and Sex cat-
egory [Female]), has been proposed as an alternative to
CHADS, [13]. CHA,DS,-VASc adds further variables to
CHADS, — age 65—74, female sex, and vascular disease,
and thromboembolism in addition to stroke/ transient
ischaemic attack (TIA).

Anticoagulant therapy carries a risk of bleeding, and
major bleeding such as intracranial bleeds can be cata-
strophic. Bleeding risk-stratification schemes assess the
risk of major bleeding for patients on anticoagulation to
help determine the risk—benefit balance in AF. A novel
bleeding risk score — HAS-BLED (Hypertension, Abnor-
mal renal/liver function [1 point each], Stroke, Bleeding
history or predisposition, Labile international normalised
ratio [INR], Elderly [>65], Drugs/alcohol concomitantly
[1 point each]) [14] — is gaining recognition internation-
ally [12] and in the UK, and could potentially improve
assessment of bleeding risk in patients with AF.

In 2006 the National Institute for Health and Clinical Ex-
cellence (NICE) published guidelines for the management
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of AF, with priorities on identification and diagnosis of AF,
treatment of AF, and provision of antithrombotic therapy
[15]. One of the key recommendations of the guidelines is
a formal assessment of the risk of thromboembolism using
a stroke risk stratification and thromboprophylaxis algo-
rithm (Figure 1). The guideline proposes routine anticoa-
gulation with warfarin for patients at high risk of stroke,
and aspirin for those at low risk of stroke.

The prevalence of AF in the UK is increasing, probably
due to the ageing population and improved survival
from conditions predisposing to AF, including, for ex-
ample, myocardial infarction. A large population-based
study of the epidemiology and treatment of AF in the
UK found prevalence of diagnosed AF rose steadily
(0.84% in men in 1994 compared with 1.49% in 2003,
compared with 0.83% and 1.29%, respectively, in women)
[4]. The number and proportion of AF patients in the
UK prescribed antithrombotic therapy has progressively
increased over time [4,16]. An analysis of national data
from 1994 to 2003 found under one-half of all AF pa-
tients received any antithrombotic treatment in 1994 but
around 80% received some sort of stroke prevention in
2003 [4]. Also, treatment of AF with oral anticoagulants
more than doubled from 1994 to 2003 in men (25% to
53%) and has increased significantly women (32% to
40%) [4]. However, the use of anticoagulants remains in-
appropriate [4,17] and the NICE 2006 costing report es-
timated that 46% of patients who should be on warfarin
are not receiving it [18]. There is also evidence to sug-
gest underuse of anticoagulation in the elderly; for ex-
ample, in one study elderly patients (age >85 years) were
less likely to initiate warfarin (relative rate 0.16, 95% CI
0.15 to 0.18) and more likely to start aspirin (relative
rate 1.66, 95% CI 1.47 to 1.88) compared with patients
aged 40—64 years [17].

Much of the UK evidence is based on retrospective
cross-sectional studies and was derived from prevalence
data. As such, there is limited evidence on persistence of
treatment with antithrombotic therapy and it has been
indicated that only 60% of patients prescribed warfarin
continue for at least 2 years [17]. Also, much of the
available evidence relates to AF management prior to
the publication of the NICE guidelines in 2006. It is not
clear how well clinicians adhere to these guidelines and
what impact this has had. There is an absence of con-
temporary longitudinal data on the clinical management
of AF in the UK, including the key therapeutic area of
antithrombotic therapy, persistence of therapy, and re-
lated clinical outcomes.

Importance of GARFIELD UK

The Global Anticoagulant Registry in the FIELD (GAR-
FIELD) is an observational, international, longitudinal
registry of patients newly diagnosed with AF at risk of
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stroke, and aims to determine real-life treatment patterns
and clinical outcomes. The global study aims to recruit
55,000 patients in five sequential cohorts of 10,000 pa-
tients each, alongside a validation cohort of 5000 patients.
The methods for the global study have been published
[19]. The UK is the only country undertaking GARFIELD
to have its own protocol; the UK protocol was developed
from the global protocol and adapted to the UK context
to maximise the value of GARFIELD to the UK. It there-
fore has a slightly different design and includes important
and original specific research questions relevant to the UK
population. Tailoring the protocol to the UK allowed it to
be adopted by the Primary Care Research Network portfo-
lio of research. A number of publications will emanate
from the UK-specific data over the course of the study to
provide real-life contemporary evidence. As such, this
paper is an important point of reference for the UK study.
Principally, the UK study will review the management of
AF in the UK and evaluate clinical practice against guide-
line recommendations.

Methods/design

Study design

GARFIELD in the UK is primary care based and aims to
recruit 4,582 patients at more than 100 sites across the
UK. Enrolment will take place in five independent se-
quential cohorts, parallel to the global study. Similar to
the global study, Cohort 1 will include a retrospective
validation cohort of patients diagnosed with AF between
6 months and 24 months previously. Data will be
extracted through a case notes review at baseline, and at
every 4 months until 24 months after diagnosis. The
data will be collected using an electronic case report
form (eCRF). A summary of the UK study design is pro-
vided in Figure 2.

Study aims

The key aims of the GARFIELD registry are to deter-
mine the real-life treatment patterns and clinical out-
comes of newly diagnosed patients with non-valvular AF
with at least one additional risk factor for stroke.
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Document on screening log

In accordance with the global objectives, the study will
assess the rate of stroke and systemic embolisation, and
assess the outcome of these events with specific refer-
ence to:

e The incidence and characteristics of bleeding
complications (e.g. location and severity, classified as
major, clinically relevant non-major, and minor);

e Therapy persistence, including discontinuation,
interruption, and changes of therapy regimen;

e For patients on VKAs, fluctuations in the INR over
time.

The UK protocol has additional objectives that will in-
form the management on AF. GARFIELD in the UK
seeks to evaluate the performance of the novel stroke
risk score CHA,DS,-VASc in comparison with CHADS,
in predicting stroke risk in the UK study population.
Likewise it will evaluate the effectiveness of the bleeding
risk score HAS-BLED in predicting bleeding risk within
the UK study population. In addition, the study will de-
termine the clinician and patient factors associated with
the decision to anticoagulate patients. Another unique
objective of the UK study is to determine any variations
in levels of anticoagulation associated with ethnicity.
Furthermore, the study will determine where patients
are principally diagnosed with AF and assess the role of
primary care in the management of AF in the UK.

Study setting

In the UK, all healthcare delivery is centred on the gen-
eral practitioner (GP), with referrals for specialists and
for routine admission to hospital organized at the GP
level. As a result of the National Health Service struc-
ture, GPs maintain in their surgeries a complete medical
history of their patients. Recruiting from the general
practices will therefore capture all patients diagnosed
with AF regardless of their care settings, and in the UK,
these include hospital departments (cardiology) and
emergency settings. The UK is therefore recruiting solely
from the primary care setting; nevertheless, we expect to
achieve a representative sample of patients with AF be-
ing cared for in the UK, comparable to the sample
recruited in the global study.

Investigator sites (GP practices) will be representative
of the UK, and will include sites in England, Wales,
Scotland, and Northern Ireland, with the aim of achiev-
ing a sample representative of the geographical distribu-
tion of the UK population. Practices will be recruited
and trained in collaboration with national research net-
works. The Primary Care Research Network (PCRN)
England provides a world-class infrastructure to conduct
clinical research in primary care settings in the NHS by
supporting and facilitating recruitment and set up of
sites. PCRN England is delivered through eight local re-
search networks that cover the whole of England. Similar
networks operate in Scotland (Scottish PCRN), Northern
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Ireland (Northern Ireland Clinical Research Network),
and Wales (National Institute for Social Care and Health
Research). Expressions of interest will be sent to prac-
tices by the research network for each region, and sites
will be selected from the responses received.

Registry population
The details of the registry population are given in full in
the global GARFIELD methods paper [19].

Prospective cohorts

The eligibility criteria for the prospective cohorts are:
patients aged 18 years or older with a diagnosis of non-
valvular AF within the past 6 weeks and at least one
additional risk factor for stroke [19].

Retrospective cohort

The eligibility criteria for the retrospective cohort are:
patients with a diagnosis of non-valvular AF within the
6—24 months before enrolment, and at least one add-
itional risk factor for stroke [19].

Patient recruitment

Each participating GP will identify eligible patients using
a search of the computerised clinical record and will in-
vite them by standard letter to be enrolled in the GAR-
FIELD registry. GPs will also opportunistically inform
patients in the practice and give them a participant invi-
tation letter and information sheet.

For the retrospective cohort, a practice computer
search for all patients with a current diagnosis of AF
(between 6 months and 2 years prior to inclusion) will
be undertaken. Once identified, patients will be assessed
according to the inclusion/exclusion criteria and eligible
patients invited to participate.

For the prospective cohort, a computer search will be
undertaken at least once a month at each practice to
identify newly diagnosed patients with non-valvular AF.
Once identified, the patient will be assessed according to
the inclusion/exclusion criteria. Eligible patients will be
sent a participant invitation letter and information sheet
and asked to contact the practice if they are interested
in participating. A screening log of all patients invited to
participate in the registry will be maintained at each site.
A consent visit is arranged for interested patients, after
which they are enrolled in the registry and baseline data
are completed.

Collection of baseline and follow-up data

Data collected at baseline include: demographics (e.g.
ethnicity, sex, date of birth); body mass index; vital signs
at diagnosis; AF symptoms; type of AF (new, paroxysmal,
persistent, permanent); method and site of diagnosis;
treatment strategy initiated at diagnosis; antithrombotic
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therapy; treatment decision (patient and physician fac-
tors); and medical history (cardiovascular, medical,
bleeding).

Follow-up data include clinical events (stroke/TIA,
peripheral embolism, acute coronary syndrome) and out-
come of event; AF-related medical consultation and/or
hospitalisation and outcome; AF treatment change;
change in antithrombotic therapy (discontinuation, dur-
ation on therapy, reasons for discontinuation); bleeding
events (classified as major, clinical relevant non-major,
and minor); bleeding location of treatment (e.g. Accident
and Emergency, GP practice); outcome of bleeding (re-
covered, permanently disabled, fatal); bleeding healthcare
utilisation (hospitalisation, Accident and Emergency,
physician, etc.); medical history update; mortality, in-
cluding sudden cardiac death and non-cardiovascular
death; and INR records in relation to therapeutic range,
and location of INR monitoring.

Clinical outcomes and data quality

The study outcomes comprise clinical events (stroke,
TIA, systemic and pulmonary embolism, myocardial in-
farction), bleeding events, therapy persistence, hospital
visits and INR monitoring, and are listed in below:

o Cerebrovascular events defined as stroke including:
— Primary ischaemic stroke
— Primary intracerebral haemorrhage
— Secondary haemorrhagic ischaemic stroke
TIAs
Systemic embolism
Pulmonary embolism
Mortality
Acute coronary syndromes including:
— Unstable angina
— ST-elevation myocardial infarction
— Non-ST-elevation myocardial infarction
o Bleeding events including:
— Frequency
— Location
— Severity (classified as major [clinically overt
bleeding associated with a fall in haemoglobin of
>2 g/dl OR a transfusion of >2 packed red blood
cells or whole blood OR a critical site:
intracranial, intraspinal, intraocular, pericardial,
intra-articular, intramuscular with compartment
syndrome, retroperitoneal OR a fatal outcome],
clinical relevant non-major and minor)
e Therapy persistence, including:
— Rate of discontinuation
— Duration of time on therapy
— Reasons for discontinuation
— Duration and cause of treatment interruption or
suspension
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e Analysis of events listed with regard to
hospitalisation and outcomes
e Any other hospital visits (inpatient, outpatient,
emergency department)
e Major adverse cardiac events
e For patients treated with VKA:
— Frequency and timing of monitoring required in
maintaining therapeutic anticoagulation
— INR recordings in relation to therapeutic range
— Location of INR monitoring and medical
consultations due to INR testing
— Use of bridging anticoagulation necessitated by
VKA interruption
— Outcomes in relation to INR fluctuation.

Source data verification will be undertaken in 20% of
all cases to verify adherence to the protocol and assess
the level and accuracy of data recording.

Funding

The GARFIELD Registry is sponsored by the Throm-
bosis Research Institute, London, UK. Funding of the
registry is provided through an educational research
grant from Bayer Pharma AG, Berlin, Germany.

Sample size and data analysis
The total projected sample size for the UK is 4,582, com-
prising 417 retrospective patients for Cohort 1 and 833 pro-
spective patients for Cohorts 1 to 5. With these projected
sample sizes the precision of estimated incidence of stroke
is set out in Table 1 for different levels of incidence.

An interim analysis will be done at the UK level for
the baseline data in each cohort and after all patients in

Table 1 Precision of estimated incidence of stroke for
different levels of incidence, and confidence intervals on
effect sizes for quantitative measures

Width of 95% confidence interval

Expected Sample size of Cohort size of Total
incidence of retrospective prospective sample size
stroke patients: 417 patients: 833 of 4,582
25% +15% +1.1% +0.5%
5% +2.1% +15% +0.6%
10% +2.9% +2.0% +0.9%
20% +3.8% +2.7% +12%
30% +4.4% +3.1% +1.3%
40% +4.7% +3.3% +1.4%
50% +4.8% +3.4% +1.4%
Width of 95% confidence interval
Sample size of Cohort size of Total sample
retrospective prospective size of 4,582
patients: 417 patients: 833
014 0.10 004
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each of the first four cohorts have completed the study.
For a full analysis, baseline data, follow-up data, and
study endpoint data will be summarised overall and by
treatment groups, cohort, and region. Summaries of cat-
egorical data will be presented as frequency counts, per-
centages, and 95% confidence intervals. Continuous data
will be presented as means (standard deviations), me-
dians (with 95% confidence intervals), interquartile
ranges, minimum, maximum, and number of patients.

Comparison of follow-up and outcome data between
treatment groups, cohorts, and regions will be made using
linear (for continuous outcomes) or non-linear (for cat-
egorical outcomes) mixed modelling with practice in-
cluded as a random effect. Association between outcome
variables and baseline data will be explored using the same
method. For continuous data, normality of residuals will
be tested using the Kolmogorov—Smirnov test and trans-
formation or bootstrapping will be implemented where re-
quired. Time-to-event analysis will use Kaplan—Meier and
Cox regression analyses to summarise and explore the as-
sociation with baseline and other pertinent data. Compari-
son of CHADS,, CHA,DS,VASc, and HAS-BLED risk
measures will be compared on the basis of receiver-
operating characteristic curve analyses. The baseline char-
acteristics of the patients — who have been classified as at
risk of stroke according to physician-perceived risk factors
or combinations of factors — will be reported.

Discussion

The development of this large, ongoing registry allows
the opportunity to answer several research questions
that have not previously been investigated within a non-
randomised, non-selected population. These questions
will pertain to:

e Clinical risks within a non-selected population of
newly diagnosed patients with AF, compared with
data from randomised trials in which prevalent,
stable VKA users were preferably enrolled [20];

e Risks and benefits associated with oral
anticoagulation;

e Quality of INR control in everyday clinical practice;

e Persisting barriers to prescribing oral
anticoagulation;

e The economic burden of AF;

e The main diagnostic pathways, including the real-
life identification and management of patients at
various levels of risk for ischaemic stroke.

GARFIELD UK data will provide a comprehensive de-
scription of AF management and insights into the ra-
tionale for decisions relating to anticoagulation. The
findings will establish how well the NICE guidelines have
been implemented in the UK. Whilst NICE guidelines
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are not mandatory, they are evidence-based and inter-
nationally recognised to reflect best practice. Further,
GARFIELD will inform on the effectiveness of the NICE
treatment guidelines and allow an evaluation of such
guidelines and patient outcomes.

The global data will provide comparable information
within which to consider national data and models of
best practice, and the significance of the context in
interpreting findings. The range of data will also provide
evaluation of any inequalities in the UK in terms of AF
diagnosis, management, and possibly clinical outcomes.
The study will provide the opportunity to identify differ-
ences in management and outcomes across care settings,
and will offer clarity relating to the effectiveness of INR
control within the various test settings in the UK, as well
as the effectiveness of the recent stroke (CHA,DS,VASc)
and bleeding (HAS-BLED) risk scores.

The study will provide real-world prospective data that
will allow an evaluation of clinical practices and related
outcomes in the VKA-only era, but will also report on
outcomes relating to any novel anticoagulants or new
therapies licensed for use in the UK during the duration
of the study.

Appendix
UK GARFIELD Investigators

David A Fitzmaurice at the University of Birmingham
and the UK Clinical Research Network (Primary Care).
Will Murdoch, Naresh Chaunan, Daryl Goodwin,
Richard McManus, Ramila Patel, Philip Saunders,
Bennett Wong, Richard Evans, Philip Saunders, Janet
Leese, Prem Jhittay, Andrew Ross, Manjit Kainth, Kevin
Douglas, Gill Pickavance, Joanna McDonnell, Andrea
Williams, Trevor Gooding, Helga Wagner, Geert Van
Zon, Kevin Jones, Shoeb Suryani, Matt Thomas, Emily
Watson, Arun Singal, William Wilcock, Subharsi Sircar,
John Cairns, Drew Gilliland, Roman Bilas, Elizabeth
Strieder, Peter Hutchinson, Anne Wakeman, Michael
Stokes, Alistair Howitt, Bhaskhar Vishwanathan, Nigel
Bird, Dominic Gray, Paul Evans, Matt Clark, John Bisatt,
Jennifer Litchfield, Elizabeth Fisher, Tim Fooks, Richard
Kelsall, Neil Paul, Elizabeth Alborough, Michael Aziz,
Cobarsanellore Ramesh, Peter Wilson, Simon Franklin,
Sue Fairhead, Julian Thompson, Vivien Joseph, Gary
Taylor, Huw Charles, Dawn Tragen, Wendy Molefi-
Youri, David Seamark, Carolyn Paul, Mark Richardson,
Angus Jefferies, Helen Sharp, Hywel Jones, Claire Giles,
Michael Page, Olaleye Oginni, Jehad Aldegather, Simon
Wetherell, William Lumb, Phil Evans, Frances Scouller,
Neil Macey, Stephen Rogers, Yvette Stipp, Richard West,
Stephen Thurston, Paul Wadeson, John Matthews, Preeti
Pandya, Andrew Gallagher, Raj Priyadharshan, Jayne
Oliver, Tammy Railton, Emyr Davies, Steven Sayers,
Claire Hutton, Nick Walls, Richard Thompson, Bijoy
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Sinha, Keith Butter, Susan Barrow, Helen Little, David
Russell, Jason Davies, Ikram Haq, Paul Ainsworth, Claire
Jones, Phil Weeks, Jane Eden, David Kernick, Janet
Glencross, Alison MacLeod, Karen Poland, Connor
Mulholland, Alison Warke, Paul Conn, Gerry Burns,
Richard Smith, Simon Lowe, Rakee Kamath.

Abbreviations

AF: Atrial fibrillation; CHA,DS,-VASc: Cardiac failure, Hypertension, Age 275
[Doubled], Diabetes, Stroke [Doubled] - Vascular disease, Age 65-74 and Sex
category [Female]); CHA,DS,-VASc: Cardiac failure, Hypertension, Age =75
[Doubled], Diabetes, Stroke [Doubled] — Vascular disease, Age 65-74 and Sex
category [Female]; CHADS,: Cardiac failure, Hypertension, Age, Diabetes,
Stroke (Doubled); GARFIELD: Global Anticoagulant Registry in the FIELD;

GP: General practitioner; HAS-BLED: Hypertension, Abnormal renal/liver
function (1 point each), Stroke, Bleeding history or predisposition, Labile INR,
Elderly (>65), Drugs/alcohol concomitantly (1 point each); INR: International
normalised ratio; TIA: Transient ischaemic attack.
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ABSTRACT

Objective To investigate evolving patterns in
antithrombotic treatment in UK patients with newly
diagnosed non-valvular atrial fibrillation (AF).

Design Prospective, multicentre, international registry.
Setting 186 primary care practices in the UK.
Participants 3482 participants prospectively enrolled in
four sequential cohorts (cohort 2 (C2) n=830, diagnosed
September 2011 to April 2013; cohort 3 (C3) n=902,
diagnosed April 2013 to June 2014; cohort 4 (C4) n=850,
diagnosed July 2014 to June 2015; cohort 5 (C5) n=900,
diagnosed June 2015 to July 2016). Participants had
newly diagnosed non-valvular AF and at least one risk
factor for stroke, were aged >18,and provided informed
consent.

Main outcome measures Antithrombotic treatment
initiated at diagnosis, overall and according to stroke and
bleeding risks. Stroke risk was retrospectively calculated
using CHA,DS,,-VASc (cardiac failure, hypertension,

age >75 (doubled), diabetes, stroke (doubled)—vascular
disease, age 65—74 and sex category (female)) and
bleeding risk using HAS-BLED (hypertension, abnormal
renal/liver function (1 point each), stroke, bleeding
history or predisposition, elderly (>65), drugs/alcohol
concomitantly (1 point each)).

Results 42.7% were women and the mean age was
74.5 years. The median CHA,DS,-VASc score was 3 in

all cohorts and the median HAS-BLED score was 2 in

all cohorts. There was a statistically significant increase
in the use of anticoagulant therapy from C2 to C5 (C2
54.7%, C3 60.3%, C4 73.1%, C5 73.9%; P value for
trend <0.0001). The increase in the use of anticoagulant
was mainly in patients with CHA,DS,-VASc >2. The use
of vitamin K antagonists (VKAs)+antiplatelet (AP) drugs
decreased from C2 to C5 (C2 53.3%, C3 52.1%, C4 50.3%,
C5 30.6%), while the use of non-vitamin K antagonist
oral anticoagulants (NOACs)=AP increased (C2 1.3%, C3
8.0%, C4 22.7%, C5 43.3%). The use of AP only decreased
(C2 36.4%, C3 25.5%, C4 11.9%, C5 10.5%), as did the
combination therapy of VKA+AP (C2 13.6%, C3 11.0%, C4
9.6%, C5 5.8%).

Conclusion There has been a progressive increase in the
proportion of patients newly diagnosed with AF receiving
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Strengths and limitations of the study

» This study describes real-world clinical practice in
the UK for treatment initiated at atrial fibrillation (AF)
diagnosis in patients with AF and at least one risk
factor for stroke.

» Eligible patients were enrolled prospectively and
consecutively without exclusions according to
comorbidities or treatment.

» Patients were recruited in primary care in the
UK, encompassing patients diagnosed in a
comprehensive range of national care settings.

» This study does not include patients without capacity
to consent.

guideline-recommended therapy in the UK, potentially
driven by the availability of NOACs.
Trial registration number NCT01090362; Pre-results.

INTRODUCTION

Atrial fibrillation (AF) is a potent risk factor
for stroke and mortality; people with AF
have a fivefold increased risk of stroke and a
twofold increased risk of death.' * AF-related
strokes are more serious and are more likely
to be fatal or lead to long-term disability than
strokes in people without this arrhythmia.’
Stroke prevention is therefore a principal
goal in the treatment of AF* and is a major
public health priority.” Fortunately, there
are effective therapies, with anticoagulation
shown to mitigate up to two-thirds of this
stroke risk.

Since 2010, changes in treatment guide-
lines from the European Society of Cardi-
ology and the National Institute for Clinical
Excellence (NICE) have widened the criteria
for patients with AF that should be considered
for antithrombotic therapy and now advocate
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Table 1 Baseline characteristics of patients in cohorts 2 to 5
Cohort 2 Cohort 3 Cohort 4 Cohort 5 Total
(n=830) (n=902) (n=850) (n=900) C2to C5
Variable (2011-2013) (2013-2014) (2014-2015) (2015-2016) (n=3482)
Women, n/N (%) 376/850 (45.3) 391/902 (43.3) 343/850 (40.4) 378/900 (42.0) 1488/3482 (42.7)
Age at diagnosis, years, mean 75.2 (9.7) 73.8 (9.7) 74.2 (9.6) 74.8 (9.0) 74.5(9.5)
(SD)
Age at diagnosis, years, 77.0 (70.0 to 82.0) 75.0 (68.0 to 81.0) 75.0 (69.0 to 81.0) 75.0 (69.0 to 81.0) 75.0 (69.0 to 81.0)
median (IQR)
Age group, n/N (%)
<65 110/830 (13.3) 133/902 (14.7) 116/850 (13.6) 96/900 (10.7) 455/3482 (13.1)
65-74 222/830 (26.7) 315/902 (34.9) 293/850 (34.5) 322/900 (35.8) 1152/3482 (33.1)
>75 498/830 (60.0) 454/902 (50.3) 441/850 (51.9) 482/900 (53.6) 1875/3482 (53.8)
Caucasian race, n/N (%) 804/816 (98.5) 867/884 (98.1)° 832/837 (99.4)° 853/860 (99.2)° 3356/3397 (98.8)°
Medical history, n/N (%)
Congestive heart failure 70/830 (8.4) 69/902 (7.6) 56/850 (6.6) 57/900 (6.3) 252/3482 (7.2)
Coronary artery disease 166/830 (20.0) 165/902 (18.3) 164/850 (19.3) 174/900 (19.3) 669/3482 (19.2)
Acute coronary syndrome  87/830 (10.5) 74/896 (8.3)' 90/847 (10.6)? 89/897 (9.9)" 340/3470 (9.8)'
Vascular disease 109/830 (13.1) 112/895 (12.5) 125/848 (14.7)¢ 125/898 (13.9)' 471/3471 (13.6)"
Systemic embolism 9/830 (1.1) 4/893 (0.4) 3/842 (0.4) 6/893 (0.7) 22/3458 (0.6)
Stroke/TIA 101/830 (12.2) 105/902 (11.6) 116/850 (13.6) 106/900 (11.8) 428/3482 (12.3)
History of bleeding 28/830 (3.4) 26/899 (2.9) 23/845 (2.7) 27/895 (3.0) 104/2574 (3.0)
Hypertension 607/830 (73.1) 637/899 (70.9) 566/847 (66.8) 607/897 (67.7) 2417/3473 (69.6)
Diabetes mellitus 136/830 (16.4) 156/902 (17.3) 168/850 (19.8) 154/900 (17.1) 614/3482 (17.6)
Moderate to severe CKD*  244/830 (29.4) 241/902 (26.7) 199/850 (23.4) 196/900 (21.8) 880/3482 (25.3)
Risk scores
CHA,DS,-VASc, median 3.0 (2.0to 4.0)" 3.0 (2.0 to 4.0)° 3.0 (2.0 to 4.0)° 3.0 (2.0 to 4.0)¢ 3.0 (2.0to 4.0)

(IQR)

CHA,DS,-VASc, 0-1, n/N
(%)

HAS-BLED, median (IQR)
HAS-BLED, 0-2, n/N (%)

73/795 (9.2)

2.0 (1.0t0 2.0)°
437/574 (76.1)

93/844 (11.0)

2.0 (1.0 to 2.0)
510/641 (79.6)

90/801 (11.2)

2.0 (1.0 to 2.0)"
535/638 (83.9)

81/835 (9.7)

2.0 (1.0 to 2.0)"
524/615 (85.2)

337/3275 (10.3)

2.0 (1.0 to 2.0)"
2006/2468 (81.3)

Patients missing: 214, P18, °13, 940, 85, %6, 93, "3, 12, 17, ¥2, 1, ™1, "35, °58, P49, 965, 207, %256, 261, “212, 285, ¥1014.

*Includes NKF KDOQI stages IlI-V.
CHA,DS,-VASc, cardiac failure, hypertension, age >75 (doubled), diabetes, stroke (doubled)-vascular disease, age 65-74 and sex category
(female); CKD, chronic kidney disease; HAS-BLED, hypertension, abnormal renal/liver function (1 point each), stroke, bleeding history or
predisposition, elderly (>65), drugs/alcohol concomitantly (one point each); NKF KDOQI, National Kidney Foundation’s Kidney Disease
Outcomes Quality Initiative; TIA, transient ischaemic attack.

anticoagulants (ACs) as the only appropriate antithrom-
botic therapy in patients with AF.*® ACs include vitamin
K antagonists (VKAs; typically warfarin) and, recently,
non-VKA oral anticoagulants (NOACs), comprising factor
Xa inhibitors and direct thrombin inhibitors. Whereas
the only anticoagulant previously recommended was
warfarin, the updated AF guidelines from NICE include
recommendations for NOACs for patients with non-val-
vular AF.

In 2014, NICE updated its guidelines on the manage-
ment of AF, reccommending the CHA,DS,-VASc (cardiac
failure, hypertension, age 275 (doubled), diabetes, stroke
(doubled)-vascular disease, age 65-74 and sex category
(female)) stroke risk tool for assessing stroke risk in
patients with AF and further recommending anticoagula-
tion therapy for patients at high risk (CHA,DS,-VASc 22),

a consideration of anticoagulant therapy for patients at
moderate risk (CHA,DS,-VASc=1) and no anticoagulant
or antiplatelet (AP) treatment for patients at low risk
(defined as CHA,DS,-VASc=0 for men and CHA,DS-
VASc=1 for women).” In addition, the emergence of
NOAG:s in the UK since 2012 has provided a wider range
of AC options, particularly for patients for whom warfarin
may not be appropriate. The change in guidelines
coupled with the emergence of NOACs has the potential
to transform clinical practice; however, the impact on
the use of ACs in patients with AF in the UK is unclear.
More than 46000 new cases of AF are diagnosed in
the UK every year. Many studies have reported a long-
standing problem of undertreatment with ACs of patients
at high risk of stroke®”; UK studies in the last decade also
report suboptimal treatment,”"" though there is limited
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evidence of AF management since the introduction of
NOAG:s. Little is known about the contemporary real-
world management of patients newly diagnosed with AF
who are perceived to be at risk of stroke by their physi-
cians. The Global Anticoagulant Registry in the FIELD—
Atrial Fibrillation (GARFIELD-AF) aims to determine
real-life treatment patterns and clinical outcomes of
patients with newly diagnosed non-valvular AF and at least
one investigator-determined risk factor for stroke.'*'* This
paper investigates the evolving patterns of antithrombotic
treatment of UK patients enrolled in the GARFIELD-AF
registry from September 2011 to July 2016.

METHODS

Study design

GARFIELD-AF is an ongoing, prospective, non-inter-
ventional, international registry of adults (=18 years)
diagnosed with AF. Patients were recruited into five inde-
pendent cohorts; the first cohort also included a valida-
tion cohort of retrospective patients.

Participants

Inclusion criteria for the prospective cohort comprised a
new diagnosis of non-valvular AF of up to 6 weeks prior to
entry into the registry and an investigator-determined risk
factor for stroke. Eligible patients were recruited consec-
utively at participating sites in order to prevent selec-
tion bias. The retrospective cohort comprised patients
diagnosed 6-24 months before enrolment. Patients are
followed up for a minimum of 2 years. Patients with tran-
sient AF, secondary to a reversible cause, and patients for
whom follow-up was not possible were excluded from the
registry. Full methods of the GARFIELD-AF registry have
been previously reported.'* "

This paper reports baseline characteristics and treat-
ment patterns in UK participants enrolled into cohorts
2 to b; participants enrolled into cohort 1 were excluded
as it consisted predominantly of a retrospective validation
cohort.

Setting

Enrolment of UK patients into cohorts 2 to 5 was under-
taken between September 2011 and July 2016 at 186
general practices (GPs) across the UK (161 in England,
8 in Wales, 8 in Northern Ireland and 9 in Scotland).
The mnecessary regulatory approvals were obtained
prior to recruitment, and all patients provided written
informed consent prior to enrolment into the registry.
The standard national diagnostic criteria for AF apply for
GARFIELD-AF, and for the UK this was by electrocardio-
graphic confirmation.

Data sources

Data collected at baseline comprised demographics, body
mass index, type of AF, care setting of diagnosis, treatment
strategy initiated at diagnosis, reason for treatment deci-
sion and medical history. Data were collected through

review of medical records by trained site staff using an
electronic case report form.

Stroke risk was calculated retrospectively using
CHA,DS,-VASc score-based variables: heart failure, hyper-
tension, age 275 years and 65-74 years, diabetes mellitus,
prior stroke or transient ischaemic attack (TIA), left
ventricular ejection fraction <40%, prior thromboem-
bolism, vascular disease and female gender. HAS-BLED
scores were calculated retrospectively using the variables
hypertension, abnormal renal/liver function, stroke,
bleeding history or predisposition, elderly (>65) and
drugs/alcohol concomitantly.

Data for the analysis in this report were extracted from
the study database on 28 July 2016.

Definitions
ACsinclude VKAs and NOACs. NOACs include oral direct
factor Xa inhibitors and oral direct thrombin inhibitors.
Vascular disease was defined as peripheral artery disease
and/or coronary artery disease (CAD) with a history of
acute coronary syndromes. Hypertension was defined
as a documented history of hypertension or blood pres-
sure >140/90mm Hg. Chronic kidney disease (CKD)
was classified according to the National Kidney Founda-
tion’s Kidney Disease Outcomes Quality Initiative (NKF
KDOQI) guidelines'*: moderate to severe includes stages
III to V; none or mild includes all other patients.

Statistical analysis

Patient characteristics and medical history are described
by cohort. Continuous variables are expressed as number
of patients and mean=SD and or median and IQR. Cate-
gorical variables are expressed as frequencies and percent-
ages. Treatment patterns were analysed by cohort, and by
cohort and CHA,DS,-VASc or HAS-BLED. Trends were
assessed using an extension of the Wilcoxon rank-sum
test.

Logistic regression models were used to assess the
risk factors associated with the prescribing of NOAGs
(vs VKA). The following risk factors were included in
the model: gender, age group, race, smoking, conges-
tive heart failure, hypertension, diabetes, CAD, vascular
disease, dementia, moderate to severe CKD, non-ste-
roidal anti-inflammatory drug (NSAID) usage, history of
bleeding, previous stroke/TIA/systemic embolism (SE)
and cohort. ORs with 95% CIs were estimated to describe
the associations of the risk factors and prescribing of
NOAUC s versus VKA, as well as AP and no treatment (No
ACs) versus ACs.

Multiple Imputation by Chained Equations was used to
fill in missing values, creating five complete datasets.'” '®
Logistic regression was performed using the imputed data-
sets. First-degree interaction between comorbidities and
time (cohort) was tested using likelihood ratio tests. Only
significant interactions were included in the final model.

Statistical analysis was performed using both SAS soft-
ware V.9.4 (SAS Institute, Cary, NC, USA) and Stata Statis-
tical Software V.14 (StataCorp, College Station, TX, USA).
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Figure 1 Antithrombotic treatment at diagnosis by
cohort. AP, antiplatelet; DTI, direct thrombin inhibitor; FXal,
factor Xa inhibitor; VKA, vitamin K antagonist.

RESULTS
Patient distribution and characteristics
In the UK, 3482 patients were enrolled into cohorts 2 to
5 between September 2011 and July 2016: cohort 2 (C2)
consisted of 830 patients diagnosed with AF between
September 2011 and April 2013, cohort 3 (C3) consisted
of 902 patients diagnosed between April 2013 and June
2014, cohort 4 (C4) consisted of 850 patients diagnosed
between July 2014 and June 2015, and cohort 5 (Cb)
consisted of 900 patients diagnosed between June 2015
and July 2016. Overall, 42.7% of patients were women,
mean age (SD) at diagnosis was 74.5 years (9.5) and
89.7% had a CHA,DS,-VASc score of 22 (table 1).
Participants were diagnosed in a broad range of care
settings representative of those in the UK: more than
half of the patients (2124/3482; 61.0%) were diag-
nosed in primary care. The remainder were diagnosed
in internal (general) medicine (21.9%), cardiology
(15.2%), geriatrics (1.8%) and neurology (0.1%). Of
the 3482 participants, 1370 (39.3%) had new or unclas-
sified AF, 640 (18.4%) had paroxysmal AF, 272 (7.8%)
had persistent AF and 1200 (34.5%) had permanent AF.
There were some variations in baseline characteristics
across the four cohorts (table 1), though the median
CHA,DS,-VASc and HAS-BLED scores were similar.

Antithrombotic therapy use by cohort

Figure 1 shows the treatment patterns at diagnosis in
each of the four cohorts. The proportion of patients
prescribed AC therapy at diagnosis, with or without
an AP, increased consistently from C2 to C5 (54.7%,
60.3%, 73.1% and 73.9%; for trend <0.0001), whereas
the use of AP only decreased (36.4%, 25.5%, 11.9%
and 10.5%). At the same time, there was an increase
in the proportion of patients receiving NOACs with
or without AP from C2 to C5 (1.3%, 8.1%, 22.7%,
43.3%); the proportion of patients not receiving any
antithrombotic therapy increased from C2 to C4 (8.9%,

14.4%, 15.1%) then stayed similar in C5 (15.7%).
Co-prescription of AC and AP was variable (C2 14.0%,
C3 11.8%, C4 11.4%, C5 11.7%). Table 2 shows
selected baseline characteristics for all patients (C2 to
C5 combined) according to treatment group. Patients
receiving no treatment generally had a lower inci-
dence of comorbidities, apart from history of bleeding;
however, patients aged 275 years were more likely not to
receive treatment.

Overall, 19.1% (666/3482) of patients were
prescribed NOACGs. Table 3 shows the baseline charac-
teristics of patients on NOACs by cohort. There were no
clear patterns of NOAC use by patient characteristics;
however, patients diagnosed in cardiology in the earlier
cohorts were more likely to be given NOACs than those
in the later cohorts, while among patients diagnosed
in primary care the later cohorts were more likely to
receive NOAGCs than earlier cohorts. Of the patients
prescribed either NOACs or VKA, those with dementia
were significantly more likely to receive NOACs than
VKA compared with patients without a history of the
condition (table 4). Also, patients were more likely to
receive NOACs over VKA as the cohorts progressed,
from C2 to Ch; however, no interaction between cohort
and covariates was statistically significant.

Table 5 shows the baseline characteristics of patients
who received no AC therapy (34.3%, 1195/3482) by
cohort. There were no clear changes over time in ‘no
AC’ use when considering individual patient character-
istics. Nevertheless, in the whole population, ‘no AC’
was less likely (relative to AC therapy) in patients aged
65—80 years, with diabetes, or a history of vascular disease
and previous stroke/TIA/SE than in patients without
these conditions or other age groups (table 6). ‘No AC’
was more likely if patients had a history of bleeding or
with NSAID usage. Over time, UK physicians became
increasingly less likely to choose ‘no AC’ with each
successive cohort of patients enrolled between 2011
and 2016.

Antithrombotic therapy use according to risk score

Figure 2 shows the use of antithrombotic therapy
according to CHA,DS,-VASc score and cohort. Notably,
the registry includes a few patients classified as low risk
according to the CHA,DS,-VASc score (ie, 0 for men, 1
for women) because the determination of risk factors
was left to the clinician’s judgement and not prespec-
ified in the protocol. The use of AC+AP increased
from C2 to C4 for patients at all levels of stroke risk
(low, moderate and high risk), though the increase
was highest in patients with a CHA,DS,-VASc of 22 (C2
56.7%; C4 75.6%). At the same time, there was a decline
in the proportion of patients receiving AP only and an
increase in the proportion of high-risk patients not
receiving any antithrombotic therapy. The overall use
of antithrombotic therapy decreased in patients with
low risk of stroke from C2 to C4, driven by a decline in
the use of AP only from 35.7% in C2 to 11.8% in C4.
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Table 2 Baseline characteristics of patients in cohorts 2 to 5 by antithrombotic treatment type

None AP alone VKA alone NOAC alone  AC+AP AC=zAP

Variable (n=470) (n=725) (n=1267) (n=587) (n=425) (n=2279)
Women, n (%) 201 (42.8) 291 (40.1) 565 (44.6) 262 (44.6) 167 (39.3) 994 (43.6)
Age, mean (SD) 73.3(10.5) 75.3 (9.7) 74.2 (9.4) 75.0 (9.4) 74.7 (8.2) 74.5(9.2)
Age 65-74, n (%) 153 (32.6) 217 (29.9) 430 (33.9) 198 (33.7) 150 (35.3) 778 (34.1)
Age >75, n (%) 227 (48.3) 417 (57.5) 676 (53.4) 319 (54.3) 234 (55.1) 1229 (53.9)
Medical history, n (%)

Heart failure (any) 22 (4.7) 46 (6.3) 97 (7.7) 36 (6.1) 49 (11.5) 182 (8.0)

Hypertension (any) 325 (78.1) 531 (77.7) 961 (79.2) 451 (80.0) 331 (80.3) 1743 (79.6)

Diabetes mellitus 51 (10.9) 105 (14.5) 249 (19.7) 94 (16.0) 112 (26.4) 455 (20.0)

Stroke 12 (2.6) 55 (7.6) 78 (6.2) 46 (7.8) 52 (12.2) 176 (7.7)

Systemic embolism - 5(0.7) 12 (1.0) 1(0.2) 4(1.0) 17 (0.8)

CAD (any) 37 (7.9) 187 (25.8) 168 (13.3) 90 (15.3) 182 (42.8) 440 (19.3)

Vascular disease 23 (4.9) 120 (16.6) 125 (9.9) 64 (10.9) 137 (32.5) 326 (14.4)

History of bleeding 34 (7.3) 35 (4.9) 14 (1.1) 15 (2.6) 6 (1.4) 35 (1.5)

Moderate to severe 94 (20.0) 208 (28.7) 331 (26.1) 128 (21.8) 117 (27.5) 576 (25.3)

CKD*
Risk scores

CHA,DS,-VASc, mean 2.8 (1.4) 3.3(1.5) 3.3(1.4) 3.3(1.4) 3.8 (1.5) 3.4 (1.4)

(SD)

CHA,DS -VASc, 3.0(2.0to4.0)0 3.0(2.0t04.00 3.0(2.0t0o4.0)0 3.0(2.0t04.0) 4.0(8.0t05.0) 3.0(2.0to 4.0)

median (IQR)

CHA,DS-VASc, 0-1, 75(18.1) 73 (10.8) 107 (8.9) 57 (10.1) 24 (5.9) 188 (8.6)

n (%)

HAS-BLED, mean 1.4 (0.9) 2.4 (0.8) 1.4 (0.8) 1.4 (0.8) 2.4 (0.8) 1.6 (0.9)

(SD)

HAS-BLED, median 1.0(1.0to2.0) 2.0(2.0t03.00 1.0(1.0t02.0) 1.0(1.0t02.0) 2.0(2.0t03.0) 2.0(1.0to 2.0)

(IQR)

HAS-BLED, 0-2, n (%) 249 (88.7) 306 (61.3)

855 (90.2)

398 (91.9) 193 (63.9) 1446 (85.8)

*Includes NKF KDOQI stages IlI-V.

AC, anticoagulant; AP, antiplatelet; CAD, coronary artery disease; CHA,DS,-VASc, cardiac failure, hypertension, age >75 (doubled), diabetes,
stroke (doubled)-vascular disease, age 65-74 and sex category (female); CKD, chronic kidney disease; HAS-BLED, hypertension, abnormal
renal/liver function (1 point each), stroke, bleeding history or predisposition, elderly (>65), drugs/alcohol concomitantly (1 point each); NKF
KDOQI, National Kidney Foundation’s Kidney Disease Outcomes Quality Initiative; NOAC, non-vitamin K antagonist oral anticoagulant; VKA,

vitamin K antagonist.

Also, the proportion of low-risk patients not receiving
any antithrombotic therapy increased from 21.4% to
35.3%. There was a slightly different pattern from C4 to
C5; there was a decrease in the use of AC+AP in patients
atlow risk (C4 53.0%, C5 40.0%) and C5 had the largest
proportion of low-risk patients not receiving treatment
(50.0%). Cb saw an increase in NOAC use across all
stroke risk levels, along with a decrease in the use of
VKA.

Figure 3 shows the use of antithrombotic therapy
according to HAS-BLED score and cohort. There was an
increase in AC use over the study period for patients with
a HAS-BLED score of 0 to 2; notably, there was a steady
increase in AC+AP use in patients with HAS-BLED =3,
peaking at C4 (C2 40.1%, C3 46.7%, C4 66.0%, C5 58.2%)
at the expense of AP use.

Main reason anticoagulant was not used in patients with
CHA,DS,-VASc >2

The main reasons why ACs were not used in patients with
a CHA,DS,-VASc score of >2are shown in table 7. The
top two known reasons were patient refusal and physi-
cian’s choice. Patient refusal was variable, and in the most
recent cohort (CbH), it accounted for 11.2% of high-risk
patients not receiving AC. There were also some varia-
tions in the reasons for physicians choosing not to give
high-risk patients ACs across the cohorts; the main reason
in C2 was fall risk, whereas the main reason in C5 was
bleeding risk.

DISCUSSION
These findings from the UK cohort of the GARFIELD-AF
registry indicate a progressive improvement in the

Apenteng PN, et al. BMJ Open 2018;8:e018905. doi:10.1136/bmjopen-2017-018905 5

“ybBuAdoa Aq parosloid 1sanb Aq 810z aunc €T uo jwod fwg uadolwqy/:dny woiy papeojumoq '8T0Z Arenuer €T U0 G068T0-/T0Z-uadolwag/9eTT 0T Se paysiignd 1si1y :uado CINg


http://bmjopen.bmj.com/

I

Open Access

Table 3 Baseline characteristics of patients on NOACs by cohort

Total
Cohort 2 Cohort 3 Cohort 4 Cohort 5 C2to C5
Variable (n=11) (n=73) (n=193) (n=389) (n=666)
Female, n (%) 4 (36.4) 42 (57.5) 80 (41.5) 165 (42.4) 291 (43.7)
Age at diagnosis, years, mean (SD) 75.9 (10.3) 74.8 (9.2) 74.7 (10.1) 74.7 (9.0) 74.7 (9.4)

Age at diagnosis, years, median (IQR) 75.0 (69.0 to 86.0)
Age group, n (%)

74.0 (69.0t0 81.0) 76.0 (68.0 to 82.0) 75.0 (69.0 to 81.0) 75.0 (69.0 to 82.0)

<65 2(18.2) 8 (11.0) 30 (15.5) 43 (11.1) 83 (12.5)
65-74 3(27.3) 29 (39.7) 59 (30.6) 138 (35.5) 229 (34.4)
>75 6 (54.5) 36 (49.3) 104 (53.9) 208 (53.5) 354 (53.2)
Care setting at diagnosis, n (%)
Internal medicine 2(18.2) 18 (24.7) 53 (27.5) 108 (27.8) 181 (27.2)
Cardiology (36.4) 11 (15.1) 21(10.9) 59 (15.2) 95 (14.3)
Neurology - - 1(0.5) 1(0.3) 2 (0.3)
Geriatrics - 2(2.7) 2(1.0) 7(1.8) 11 (1.7)
Primary care/general practice 5 (45.5) 42 (57.5) 116 (60.1) 214 (55.0) 377 (56.6)
Medical history, n (%)
Congestive heart failure 2(18.2) 4 (5.5) 14 (7.3) 23 (5.9) 43 (6.5)
History of hypertension 10 (90.9) 48 (65.8) 139 (72.8) 276 (71.1) 473 (71.3)
Diabetes mellitus 2(18.2) 9 (12.3) 35 (18.1) 69 (17.7) 115 (17.3)
Stroke - 7(9.6) 16 (8.3) 32(8.2) 55 (8.3)
Systemic embolism - - 1(0.5) 2(0.5) 3(0.5)
Coronary artery disease 19.1) 11 (15.1) 43 (22.3) 73 (18.8) 128 (19.2)
Vascular disease 1(9.1) 7 (9.77° 37 (19.3)° 50 (12.9) 95 (14.3)°
History of bleeding - 34.1) 2(1.0) 11 (2.8) 16 (2.4)
Moderate to severe CKD* - 26 (35.6) 47 (24.4) 70 (18.0) 143 (21.5)
Risk scores
CHA,DS,-VASc, mean (SD) 3.3(1.7) 3.3 (1.4) 3.4 (1.5° 3.3 (1.4)f 3.3 (1.5)°
CHA,DS,-VASc, median (IQR) 4.0 (2.0t0 4.0) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0)
CHA,DS,-VASc, 0-1, n (%) 2(18.2) 7 (9.9) 19 (10.4) 37 (9.9 65 (10.2)
HAS-BLED, mean (SD) 1.2 (0.8 1.7 (0.8) 1.5 (0.8) 1.4 (0.8) 1.5(0.8)
HAS-BLED, median (IQR) 1.0 (1.0 to 2.0) 2.0(1.0to 2.0) 1.0 (1.0 to 2.0) 1.0 (1.0 to 2.0) 1.0 (1.0 to 2.0)
HAS-BLED, 0-2, n (%) 6 (100) 52 (86.7) 129 (89.0) 255 (92.4) 442 (90.8)

Patients missing: 21, 1, °2, 92, 10, 16, 928, "5, '13, 148, ¥113, '179.
*Includes NKF KDOQI stages IlI-V.

CHA,DS,-VASc, cardiac failure, hypertension, age >75 (doubled), diabetes, stroke (doubled)-vascular disease, age 65-74 and sex category
(female); CKD, chronic kidney disease; HAS-BLED, hypertension, abnormal renal/liver function (1 point each), stroke, bleeding history

or predisposition, elderly (>65), drugs/alcohol concomitantly (1 point each); NKF KDOQI, National Kidney Foundation’s Kidney Disease
Outcomes Quality Initiative; NOAC, non-vitamin K antagonist oral anticoagulant.

clinical management of AF, with newly diagnosed at-risk
patients with AF more often receiving guideline-rec-
ommended therapy. The proportion of patients on AC
increased (C2 54.5%, C3 60.1%, C4 72.9%, C5 73.9%)
and the increase in the use of AC was mainly in patients
with CHA,DS,-VASc 22. There was a notable increase in
the use of NOACs+AP (C2 1.3%, C3 8.0%, C4 23.0%,
Cb 43.3%), with the main increase in NOAC prescribing
being driven by the prescribing of factor Xa inhibitors;
Cb saw a change in VKA prescribing, with NOACs being
prescribed in place of VKA. The use of AP only decreased
(C236.5%, C325.3%, C411.9%, C5 10.5%); however, the

co-prescription of AC+AP did not change much (C2 14%,
C3 11.8%, C4 11.4%, C5 11.7%). AC use decreased with
bleeding risk, with people with HAS-BLED >3 less likely
to be anticoagulated; nevertheless, use of AC in patients
with HAS-BLED 23 increased notably from 40.1% in C2 to
the peak of 66.0% in C4.

In addition, there was a decline in AP use in patients at
low risk, with a corresponding increase in the proportion
of patients in this category not receiving any antithrom-
botic therapy. However, an important proportion of
low-risk patients received AC over the period, with 50% of
low-risk patients receiving AC in the most recent cohort.
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Table 4 Use of NOACs in relation to baseline
characteristics for patients on an AC at baseline

Cohorts 2to 5

Variable OR (95% CI)
Gender

Female 1

Male 0.90 (0.72 to 1.12)
Age (years)

65 1

65-80 0.66 (0.47 to 0.92)

80-85 0.71 (0.48 to 1.07)

>85 1.02 (0.66 to 1.59)

Medical history*
Congestive heart failure 0.88 (0.58 to 1.34)

Hypertension (history
or >140/90mm Hg)

Diabetes

1.23 (0.93 to 1.62)
0.78 (0.59 to 1.02)
1.14 (0.80 to 1.65)
1.14 (0.76 to 1.71)

Coronary artery disease
Vascular disease

Dementia 3.58 (1.15t0 11.15)
Moderate to severe CKDt 0.85 (0.65 to 1.10)
NSAID usage 0.57 (0.44 t0 0.74)
Bleeding 1.90 (0.86 to 4.19)
Previous stroke/TIA/SE 1.29 (0.96 to 1.75)
Smoking
Never 1
Ex-smoker 1.03 (0.82 to 1.29)

Current smoker 0.61 (0.38 t0 0.97)

Cohort
2 1
3 6.14 (3.28 to 11.52)
4 7.24 (9.43 to 31.53)
5 55.21 (30.29 to 100.62)

*Reference group is patients with no history of disease (for
congestive heart failure, hypertension, diabetes, coronary artery
disease, vascular disease, dementia, moderate to severe CKD,
NSAID usage, bleeding, previous stroke/TIA/SE).

TIncludes NKF KDOQI stages IlI-V; none or mild (reference group)
includes all other patients.

An OR > 1 implies that NOACs are more frequent than VKAs,
while an OR <1 means that VKAs are more frequent than
NOACSs. No interaction between cohort and covariates was
statistically significant.

AC, anticoagulant; CKD, chronic kidney disease; NKF KDOQI,
National Kidney Foundation’s Kidney Disease Outcomes Quality
Initiative; NOAC, non-vitamin K antagonist oral anticoagulant;
NSAID, non-steroidal anti-inflammatory drug; SE, systemic
embolism; TIA, transient ischaemic attack; VKA, vitamin K
antagonist.

For patients with a CHA,DS,-VASc score of 1, there was a
notable increase in AC prescribing from C2 to C5 and a
steep decline in the use of AP only.

Our findings are, to a large extent, consistent with
changes in AF management guidelines. In the UK, NICE
guidelines up until 2014 recommend that high-risk
patients should be on warfarin, those at moderate risk
should receive warfarin or aspirin, and low-risk patients
should not be on warfarin (but could be prescribed
aspirin).'” The current (2014) guidelines no longer
recommend aspirin; patients should receive anticoagula-
tion or not.” The notable increase in AC use and corre-
sponding decline in AP use fall within the guidelines;
our data suggest patients that would have been given
aspirin in earlier cohorts are now given AC, also that the
increase in AC use is potentially driven by the availability
of NOAGCs.

This is the first UK study to describe the reasons for not
anticoagulating real-world patients in relation to stroke
risk, and the findings corroborate our deduction that
guidelines have influenced clinical practice. The data
suggest that patient refusal (11.2% for high-risk patients
in the most recent cohort) may be the main patient
factor affecting rates of anticoagulation. There is little UK
evidence on AC treatment rates in the post-VKA-only era;
nevertheless, co-prescription of ACs and APs (15.1%) is
higher than reported by Kassianos et al'’ (11% initiated
on AGCs plus APs within 12weeks of diagnosis of AF).

Strengths and limitations

This study describes real-world clinical practice in the UK
for treatment initiated at AF diagnosis in patients with AF
and at least one risk factor for stroke. Recruiting patients
from primary care captures patients regardless of the
care setting of diagnosis, therefore providing a pool of
patients representative of UK patients diagnosed with AF.
Study sites sought to recruit consecutive eligible patients,
thereby reducing the risk of selection bias. In addition,
the 6-week period between diagnosis and enrolment
minimises the risk of excluding deceased patients.

The study is subject to the limitations inherent to
observational studies, although efforts were made to
standardise definitions and reduce missing data. Ethical
approval for the study does not cover patients without the
capacity to consent. The data on low-risk patients need
to be interpreted with caution due to the low numbers in
the UK sample. Comorbidities are likely confounders in
treatment strategies; however, these were not comprehen-
sively incorporated in this analysis.

Comparison with global GARFIELD-AF data

Evolving antithrombotic treatment patterns up to C4 for
the global GARFIELD-AF population have previously
been published'®; our comparison is in relation to UK
patients enrolled during the corresponding recruitment
period (C2 to C4). Globally, a total of 34170 patients
were enrolled into C2 to C4 in 34 countries. UK patients
were older than patients in the global study: mean age of
74.7years compared with 69.9years in the global study.'
UK patients had less heart failure (7.6% vs 19.8%), higher
prevalence of CKD (26.5% vs 10.3%), but similar rates of
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Table 5 Baseline characteristics of patients not on AC by cohort

Total
Cohort 2 Cohort 3 Cohort 4 Cohort 5 C2to C5
Variable (n=375) (n=356) (n=229) (n=235) (n=1195)
Women, n (%) 166 (44.3) 140 (39.3) 89 (38.9) 97 (41.3) 492 (41.2)
Age at diagnosis, years, mean (SD) 75.2 (9.8) 74.0 (9.9) 73.8 (10.7) 74.9 (9.9) 74.5 (10.0)

Age at diagnosis, years, median (IQR) 77.0 (69.0 to 82.0)
Age group, n (%)

75.0 (69.0 to 81.0)

74.0 (68.0t0 81.0) 75.0 (69.0 to 82.0)  75.0 (69.0 to 82.0)

<65 51 (13.6) 60 (16.9) 38 (16.6) 32 (13.6) 181 (15.1)
65-74 102 (27.2) 114 (32.0) 78 (34.1) 76 (32.3) 370 (31.0)
>75 222 (59.2) 182 (51.1) 113 (49.3) 127 (54.0) 644 (53.9)
Care setting at diagnosis, n (%)
Internal medicine 66 (17.6) 73 (20.5) 49 (21.4) 37 (15.7) 255 (18.8)
Cardiology 54 (14.4) 53 (14.9) 30 (13.1) 29 (12.3) 166 (13.9)
Neurology - - 1(0.4) 1(0.4) 2 (0.2)
Geriatrics 7(1.9) 8(2.2) 3(1.3) 4(1.7) 22 (1.8)
Primary care/general practice 248 (66.1) 222 (62.4) 146 (63.3) 164 (69.8) 780 (65.3)
Medical history, n (%)
Congestive heart failure 25 (6.7) 18 (5.1) 10 (4.4) 15 (6.4) 68 (5.7)
History of hypertension 269 (71.7) 245 (68.8) 135 (59.2) 141 (60.3) 790 (66.2)
Diabetes mellitus 46 (12.3) 50 (14.0) 29 (12.7) 31(13.2) 156 (13.1)
Stroke 23 (6.1) 20 (5.6) 7(3.1) 17 (7.2) 67 (5.6)
Systemic embolism 2 (0.5) 2 (0.6) - 1(0.4) 5(0.4)
Coronary artery disease 80 (21.3) 57 (16.0) 44 (19.2) 43 (18.3) 224 (18.7)
Vascular disease 46 (12.3) 34 (9.6) 31 (13.5) 32 (18.7)° 143 (12.0)°
History of bleeding 23 (6.1) 19 (5.4) 13 (5.7) 14 (6.0) 69 (5.8)
Moderate to severe CKD* 108 (28.8) 82 (23.0) 47 (20.5) 65 (27.7) 302 (25.3)
Risk scores
CHA,DS,-VASc, mean (SD) 3.2(1.5° 3.0 (1.4)° 3.0 (1.5) 3.2 (1.5)¢ 3.1 (1.5)"
CHA,DS,-VASc, median (IQR) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0) 3.0 (2.0t0 4.0)
CHA,DS,-VASc, 0-1, n (%) 41 (11.6) 46 (13.8) 34 (16.5) 27 (13.4) 148 (13.5)
HAS-BLED, mean (SD) 2.2 (0.9) 2.1 (0.9y 1.7 (1.0)* 1.9(1.1) 2.0 (1.0)"
HAS-BLED, median (IQR) 2.0 (2.0t0 3.0) 2.0 (2.0t0 3.0) 2.0 (1.0to0 2.0) 2.0 (1.0t0 3.0) 2.0 (1.0t0 3.0)
HAS-BLED, 0-2, n (%) 164 (66.6) 173 (71.1) 122 (77.7) 96 (71.6) 555 (71.2)

Patients missing: 21, P1, ©2, 922, ®24, 22, 934, "102, 129, 1113, *72, 101, M415.

*Includes NKF KDOQI stages IlI-V.

AC, anticoagulant; CHA,DS,-VASc, cardiac failure, hypertension, age >75 (doubled), diabetes, stroke (doubled)-vascular disease, age 65-74
and sex category (female); CKD, chronic kidney disease; HAS-BLED, hypertension, abnormal renal/liver function (1 point each), stroke,
bleeding history or predisposition, elderly (>65), drugs/alcohol concomitantly (1 point each), NKF KDOQI, National Kidney Foundation’s

Kidney Disease Outcomes Quality Initiative.

coronary artery disease and acute coronary syndromes.
UK patients had a higher proportion of those with
CHA,DS,-VASc score of 0-1 (10.5% vs 14.7%) and a lower
proportion with HAS-BLED of 0-2 (81.3% vs 88.7%).
Despite starting from a lower baseline, the use of
AC in the UK in the most recent cohort is compa-
rable to that in the global study (UK 54.7% to 73.1%,
global 62.1% to 71.1%)."® Nevertheless, the uptake of
NOAG:s is higher in the global study, with NOACs being
prescribed in place of VKA, whereas VKA prescribing
in the UK hardly changed up until C4 (NOAC use in
C4: global 37.2%, UK 22.7%). In C5, however, UK data
illustrate a decline in VKA prescribing matched by an

increase in NOAC use. As in the UK population, over-
treatment of patients at low risk of stroke was observed
in the global population, and over 50% of low-risk
patients in C4 received AC. This may be due to clini-
cians’ perception of stroke risk as all participants were
deemed by the recruiting clinician to have an investiga-
tor-determined risk factor for stroke. Co-prescription of
AC+APwas also an issue in the global population, with
6.8% affected in C4; however, the UK seems to have
responded better to the renunciation of AP only as a
treatment option: in C4, 11.7% of high-risk UK patients
were given AP only compared with 16.0% in the global
population.
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Table 6 Use of antiplatelet and no treatment (no AC)
versus anticoagulant in relation to baseline characteristics

Cohorts 2to 5
Variable OR (95% CI)
Gender
Female 1
Male 1.09 (0.91 to 1.30)

Age (years)
<65
65-80
80-85
>85
Medical history*

Congestive heart failure
Hypertension (history or

>140/90 mm Hg)
Diabetes

Coronary artery disease

Vascular disease

;
0.70 (0.54 to 0.90)
0.75 (0.55 to 1.02)
0.98 (0.70 to 1.36)

0.73 (0.52 to 1.03)

0.89 (0.72 to 1.09)
0.57 (0.45 to 0.72)
0.84 (0.64 to 1.11)
0.63 (0.46 to 0.87)

Dementia 0.72 (0.28 to 1.84)
Moderate to severe CKDt 0.92 (0.75to 1.12)

NSAID usage 5.85 (4.89 to 7.00)

Bleeding 6.30 (3.90 to 10.18)

Previous stroke/TIA/SE 0.47 (0.36 to 0.62)
Smoking

Never 1

Ex-smoker 0.96 (0.81 to 1.15)

Current smoker 1.04 (0.73 to 1.48)

Cohort
2 1
3 0.84 (0.67 to 1.05)
4 0.55 (0.43 to 0.70)
5 0.52 (0.41 to 0.66)

*Reference group is patients with no history of disease (for
congestive heart failure, hypertension ,diabetes, coronary artery
disease, vascular disease, dementia, moderate to severe CKD,
NSAID usage, bleeding, previous stroke/TIA/SE)

TIncludes NKF KDOQI stages IlI-V; none or mild (reference group)
includes all other patients.

Please note: An OR > 1 implies that No ACs are more frequent
than ACs, while an OR < 1 means that ACs are more frequent than
No ACs. Odds ratios were adjusted for all variables in the model.
AC, anticoagulant; CKD, chronic kidney disease; NKF KDOQI,
National Kidney Foundation’s Kidney Disease Outcomes Quality
Initiative; NSAID, non-steroidal anti-inflammatory drug; SE,
systemic embolism; TIA, transient ischaemic attack.

Implications for practice

These data indicate progressive concordance with
evidence-based guidelines and clinical practice in the UK
for patients newly diagnosed with AF. More UK patients
are receiving guideline-recommended therapy; this is
significant, given the increasing prevalence of AF in the

CHA2DS2-VASc = 0* CHA2DS;-VASC = 1 CHADS2-VASC 2 2

100
90
80
70
60
40
30
20
10 I

c2 c3 c4 c5 c2 c3 c4 c5 c2 c3 c4 Cc5
(n=14) (n=11) (n=17) (n=10) (n=59) (n=81) (n=73) (n=71) (n=720)(n=748)(n=711){n=753)

Proportion of patients, %
@
o

m VKA VKA+AP mFXal mFXal+AP mDTI mDTI+AP mAP mNone

Figure 2 Antithrombotic treatment at diagnosis by
CHA,DS,-VASc and cohort, for patients with a score of 0, 1
and >2. *Includes women with no other risk factors. The total
population represented by n excludes unknowns. Patients
with missing CHA,DS -VASc score: C2, 35; C3, 58; C4, 49;
C5, 65. AP, antiplatelet; CHA,DS,-VASc, cardiac failure,
hypertension, age >75 (doubled), diabetes, stroke (doubled)—
vascular disease, age 65-74 and sex category (female);

DTI, direct thrombin inhibitor; FXal, factor Xa inhibitor; VKA,
vitamin K antagonist.

UK. Although the proportion of high-risk patients taking
an AC in the most recent cohort is unprecedented, nearly
a quarter of high-risk patients still do not receive AC
therapy, indicating that there is further scope for improve-
ment. It is important to elucidate the reasons why some
high-risk patients do not receive anticoagulation; in partic-
ular, the reasons and circumstances for patient refusal
need to be explored (and documented). An important
proportion of low-risk patients are still receiving AC
despite the proven capability of the CHA,DS,-VASc score
to identify patients at truly low risk. Further attention to

HAS-BLED 0-2 >3
100 7

90
80
70
60
50
40
30

Proportion of patients, %

20
10

0

() c3 ca cs [} a3 ca cs
(n=437) (n=510) (n=535) (n=524) (n=137) (n=131) (n=103) (n=91)

M VKA VKA+AP M FXal M FXal+AP M DTl MDTI+AP HAP M None

Figure 3 Antithrombotic treatment at diagnosis by HAS-
BLED score and cohort, for patients with a score of 0-2

and >3. AP, antiplatelet; DTI, direct thrombin inhibitor; FXal,
factor Xa inhibitor; HAS-BLED, hypertension, abnormal
renal/liver function (1 point each), stroke, bleeding history or
predisposition, elderly (>65), drugs/alcohol concomitantly

(1 point each); VKA, vitamin K antagonist.
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Table 7 Main reason anticoagulant not used in patients with CHA,DS,-VASc >2

Cohort 2 Cohort 3 Cohort 4 Cohort 5
(n=307) (n=279) (n=171) (n=170)
Variable n % n % n % n %
Main reason anticoagulant not used*
Already taking antiplatelet drugs for other medical 30 (9.8) 11 (3.9 5(2.9) 9 (5.3)
condition
Patient refusal 44 (14.3) 51 (18.3) 24 (14.0) 19 (11.2)
Previous bleeding event 6 (2.0) 5(1.8) 4.1) 5(2.9)
Taking medication contraindicated or cautioned for use 1 (0.3) 2 (0.7) 1(0.6) 2(1.2)
with VKA or AC
Other 113 (36.8) 100 (35.8) 73 (42.7) 79 (46.5)
Unknown 70 (22.8) 72 (25.8) 46 (26.9) 36 (21.2)
Physician’s choicet 43 (14.0) 38 (13.6) 15(8.8) 20 (11.8)
Bleeding risk 8 (18.6) 10 (26.3) 9 (60.0) 13 (65.0)
Concern over patient compliance 3(7.0) 1(2.6) - -
Guideline recommendation 8 (18.6) 6 (15.8) .7) 1(5.0)
Fall risk 13 (30.2) 12 (31.6) 2(13.3 5 (25.0)
Low risk of stroke 11 (25.6) 9 (28.7) 3 (20.0) 1(5.0)

*Percentages are calculated with the column ‘n’ as denominator;

TPercentages in each category of the physician’s choice are calculated with the available (non-missing) data of the variable as denominator.
AC, anticoagulant; CHA,DS,-VASc, cardiac failure, hypertension, age >75 (doubled), diabetes, stroke (doubled)-vascular disease, age 65-

74 and sex category (female); VKA, vitamin K antagonist.

patients in this category will be beneficial. Also, patients
are being co-prescribed ACs and aspirin (11.7% of high-
risk patients in most recent cohort), a combination that
is rarely indicated since it increases bleeding risk by over
50%; it might be worth exploring the rationale for this in
future research.

The clinical management of patients with AF is evolving
and treatment outcomes will become clearer with time.
GARFIELD-AF provides real-world data on evolving treat-
ment patterns, and further data will provide insight into
corresponding treatment outcomes.
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ABSTRACT

Objective: To examine patients’ understanding of
hospital-associated thrombosis, and their experiences
of thromboprophylaxis.

Design: Qualitative study using semi-structured
interviews with 31 patients requiring venous
thromboembolism (VTE) prophylaxis following a recent
hospital admission. Interviews were audio-recorded,
transcribed verbatim and analysed thematically using
framework analysis.

Setting: 4 hospitals in Birmingham and Oxford.
Results: All the participants received
thromboprophylaxis following surgical procedures.
Participants were aware of a risk of blood clots;
however, they lacked a good understanding of VTE
and its components. Experiences of VTE prophylaxis
were characterised with good adherence to heparin
injections and poor adherence to elastic
compression stockings, largely due to perceived lack
of clarity in guidance from health professionals.
Participants had limited knowledge of the signs and
symptoms of VTE and would value improved
education on VTE.

Conclusions: Findings suggest that patient
education is often inadequate and impacts negatively
on patients’ involvement in VTE prevention. An
enhanced patient education programme
incorporating a consistent message on the
appropriate use of elastic compression stockings and
description of VTE symptoms is likely to optimise
the effectiveness of the prevention of hospital-
associated thrombosis. Physicians may use the
results of this study to improve individual patient
education.

INTRODUCTION

Patient involvement is an important aspect of
the prevention of hospital-associated throm-
bosis (HAT) yet, to date, much of the focus
on preventing HAT has been on health pro-
fessionals’ implementation of the venous
thromboembolism (VTE) prevention strategy
and associated outcomes, and there is little
understanding of patients’ perceptions and
experiences of HAT prevention. HAT can

Strengths and limitations of this study

m Mixed variety sample of patients requiring
venous thromboembolism prophylaxis following
a recent hospital admission.

= Interviews were audio recorded, transcribed ver-
batim and independently checked for accuracy.

= Data analysis was iterative and independent of
the interviewing researcher.

= Over-representation of surgical patients.

= Participants were predominantly of white British
ethnicity.

occur up to 90 days postdischarge from hos-
pital, and it is recognised that patients are at
increased risk during this time with most
cases of HAT occurring following discharge.
With current trends towards enhanced recov-
ery and early postsurgery hospital discharge,
a signi cant proportion of hospitalised
patients at risk of VTE are discharged with
mechanical prophylaxis (usually antiembo-
lism stockings) and/or pharmacological
prophylaxis (usually self-administered injec-
tions of low molecular weight heparin).>®
Therefore, a lot of responsibility falls on the
patient with regard to appropriate use and
adherence to VTE prophylaxis and recogni-
tion of possible VTE episodes for timely
medical intervention.

VTE comprises the acute conditions deep
vein thrombosis (DVT) and pulmonary
embolism (PE); DVT occurs when a blood
clot forms in the deep veins (usually lower
legs) and PE is a potentially fatal complica-
tion which occurs when some or the entire
clot detaches and travels to the lungs. A
recent US study found that while patients
were generally aware of the bene ts of antith-
rombotic therapy, only 6 out of 12 interviewed
patients had a clear understanding of DVT
and PE.® Also adherence has been identi ed
as a problem with patients prescribed throm-
boprophylaxis both internationally and in the
UK.”9 It has been hypothesised that patients
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are not adequately educated about the rationale for
thromboprophylaxis; however, this has not been fully elu-
cidated and no qualitative research has explored HAT
prevention from the patients’ perspective. This qualitative
study, embedded within a larger study exploring the pre-
vention and knowledge of VTE (ExPeKT) aimed to
explore patients’ awareness of VTE and their experiences
VTE prophylaxis.**

METHODS

Face-to-face interviews were carried out with patients
classed by hospital staff as being at high risk of develop-
ing VTE during a recent hospital admission. The ration-
ale of using interviews was to allow detailed exploration
of personal perceptions and individual experiences
without the contamination of other participants’ views.
Participants were drawn from respondents to a survey
conducted as part of the broader ExPeKT study.** The
survey was distributed to 868 inpatients assessed to be at
high risk of VTE, recruited from medical, surgical and
orthopaedic wards in two acute trusts in Oxford and
Birmingham. Of these, 564 patients returned completed
guestionnaires and 238 con rmed they would be pre-
pared to be interviewed.

Purposeful sampling*® was employed to select inter-
view participants of maximum variety of age, gender,
condition requiring hospital stay and site. This was to
ensure that the sample re ected a varied range of
patients to minimise the risk of the study being distorted
to one perspective. A topic guide was developed through
discussion with the research team, and comprised open-
ended questions that drew re ections on patients’
recent hospital admissions with particular reference to
their understanding of VTE risk and their experiences
of how this risk was assessed and managed (see online
supplementary appendix 1).

Data collection continued until theoretical saturation
was attained.’® Semistructured interviews were con-
ducted with a total of 31 patients and they all took place
in the patients’ homes. All participants provided
informed consent prior to the interviews. The inter-
viewer was a woman, a nhon-clinical researcher (PhD)
trained in qualitative research; she was not known to par-
ticipants prior to the study, and participants were made
aware that she was conducting the interviews as part of
her job. The interviews lasted between 10 and 45 min;
all were audio recorded and transcribed verbatim.
Veri cation of interview data was completed through tri-
angulation with the corresponding survey responses to
establish credibility and dependablity.**

Analysis

PNA, IL and SG independently read through the same
three interview transcripts to familiarise themselves with
the interviews and identify emerging themes. They then
met to compare, discuss and nalise themes for the
coding frame.'® Based on this PNA subsequently coded

the remaining interviews using NVivo software to
manage the data which was analysed using framework
analysis*® (see online supplementary appendix 2).

RESULTS

Participant characteristics

Participants’ characteristics were extracted from pat-
ient questionnaires administered as part of the wider
ExPeKT study™* (table 1). Of the 31 participants, 55%
were men and ages ranged from 38 to 81 years with
a mean age of 63. The majority (94%) were of white
British ethnicity and 87% had received at minimum an
‘O level’ education or earned a professional
quali cation.

All the participants were surgical patients, 87% were
planned admissions and the remainder were emergency
admissions. In total, 58% underwent orthopaedic
surgery (hip or knee replacement). All the participants
received VTE prophylaxis, with 77% receiving both com-
pression stockings and heparin injections.

Findings are presented in ve main themes: awareness
of VTE risk, experience of VTE prophylaxis, knowledge

Table 1 Participants’ characteristics
Variable N=31 Percent
Male, n (%) 17 54.8
Age groups (years)
<40 3 9.7
41-64 11 8515
65-74 12 38.7
>75 4 12.9
Not known 1 3.2
White British ethnicity 29 93.5
Highest level of education received
O or A level 6 19.4
Degree 9 29.1
Professional/commercial 12 38.7
Not known/none 4 12.9
Admission
Planned admission 27 87.1
Emergency admission 4 12.9
Length of hospital stay, number of days
<3 7 22.6
1-6 17 54.8
>7 7 22.6
Condition requiring hospital admission
Orthopaedic surgery 18 58.1
Gastrointestinal surgery 7* 22.6
Other surgery 61 19.3
VTE prophylaxis
Stockings only 5 16.1
Injectable prophylaxis only 2 6.5
Both stockings and injectable 24 77.4
prophylaxis

*One was oncology related.
1Three were oncology related.
VTE, venous thromboembolism.
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of VTE symptoms, postdischarge support and perceived
gaps in patient education ( gure 1).

Awareness of VITE risk

Patients reported being aware of risk of blood clots asso-
ciated with their recent hospital admission; though they
did not refer speci cally to the terms DVT or PE. In par-
ticular, patients booked for planned orthopaedic surgery
described a presurgical assessment which entailed a dis-
cussion on all the risks relating to their surgery includ-
ing risk of blood clots.

I just remember the general things that there is obviously
a substantial risk of clotting and that they take certain
precautions to ensure that they manage that sort of
during and after the process. Female aged 69, total hip
replacement

Yes they were very good. They covered all those points
honestly, they did point out lower limb surgery, increased
risk etc. Best thing to do, and that’s come through repeat-
edly, is keep moving. Male aged 56, total hip replacement

However, information given to a patient in the preas-
sessment for non-orthopaedic surgery seemed to miss
out the emphasis on blood clots:

I mean | know when you have your pre-op they do your
blood pressure and everything, yes. But at no time, in
fact, were blood clots actually mentioned. Female aged 68,
stoma reversal

Figure 1 Themes and
subthemes. HAT,
hospital-associated thrombosis;
VTE, venous thromboembolism.

Patient
Education

Post Discharge

Support - Inadequate
knowledge of
- Perceived role of symptoms

Perceived gaps in

- Patient education
& public awareness

Patients’ source of awareness of VTE appeared to be
mainly from information given in work up to the recent
surgical admission or a previous surgery of themselves or
a family member.

Q: Before you went into hospital were you aware of the
risks of blood clots associated with being in hospital?

A: Yes, | think so, largely because, I’'m having been in
previously for various bits and pieces over my life, y’know,
I was aware that they can happen but fortunately there’s
no family history so, not too concerned. And also every-
one explains these things at each time, all the various
risks that are associated. Female aged 62, knee replacement

VTE risk assessment: Patients appeared not to be aware
of undergoing a VTE risk assessment and many pre-
sumed that the VTE prophylaxis was part of a general
approach rather than a tailored treatment due to their
being at high risk.

I had a pre-med, they checked my blood pressure and
everything, but no | wasn’t aware of being risk assessed
for that particular condition (blood clots). Female aged 63,
ovarian cysts

Experience of VTE prophylaxis
Patients described their perceptions and experiences of
heparin injections and compression stockings.

Injections: perceptions and adherence: Twenty-four out of
26 patients given heparin injections as part of their

Awareness of
VTE Risk

- VTE risk
assessment

Experience of
VTE Prophylaxis

- Injections
Patients’ - Stockings
perceptions (perceptions and
and adherence)
experiences

of HAT

Knowledge of
VTE Symptoms

primary care

- Reaction in the
event of symptoms.
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hospital admission had to self-administer the heparin
injections at home postdischarge. Patients’ narratives
portrayed mixed views of having to self-inject; some
reported they were not keen on self-administering the
injections while others had no problem with it and did
it routinely. Patients described the differing levels of
guidance provided on injecting the chemoprophylaxis.
Some received training by a nurse that included a dem-
onstration and observation while others recalled being
handed the injection set on discharge and instructed to
maintain the course of injections. Despite these discrep-
ancies all participants discharged with heparin injections
reported completing the course of injections though
some had help from an adult child or partner.

I mean I’m not particularly a squeamish kind of person,
so | wasn’t particularly nervous about it. | didn’t like the
ideawhen | rst had to do them the rst time, but, realis-
ing effectively that there isn’t a choice, just get on and do
it. So...y’know 6 o’clock every night the ol’ thing came
out...l had quite a few bruises on my tummy...as time
went on | suppose y’know, it did become more painful.
But y’know, needs must, if that’s what you’ve got to do,
that’s what you’ve got to do. Female aged 62, knee replacement

Generally patients understood that the injections were
to prevent blood clots; however, two patients had limited
understanding of the rationale for the injections and
viewed them as part of the treatment of their condition,
and did not necessarily associate them with VTE
prevention.

Q: So what treatment did you receive, to prevent blood
clots?

A: Now, was | given any pills, the week before. On that
visit, we were given some pills...no | don’t think before
the operation | had anything speci c for blood clots.

Q: Did you have anything whilst you were in hospital do
you know?

A: I’'m sure they were giving me something, they were
giving me various pills, but again, they didn’t necessarily
tell me, as | recall, what it was for.

Q: What about when you left the hospital. Did they give
you anything to bring home?

A: | don’t think so; | mean | had the support stockings...

Q: Did you have any injections? Injections in the
stomach?

A: Yes, ah, is that, was that, I’d forgotten that now. | was
given these—I had to inject myself for, a month?

Q: Yes, now that is an anticoagulant

A: Right, perhaps | had forgotten that. Male aged 63, total
hip replacement

Elastic compression stockings: perceptions and adherence: A
total of 29 patients reported receiving elastic compres-
sion stockings during their hospital admission and
described their experiences. Overall, there was inconsist-
ency in the administration of the stockings and some
participants described coming round from surgery to

nd the stockings on, with no explanations. Patients’
narratives pointed to a lack of clarity on the use of stock-
ings and few patients (7/29) wore them for prescribed
length of time. Patients described multifaceted reasons
for non-adherence; guidance on stockings use seemed
to be rather potluck—very few were clear that they were
to continue to wear them postdischarge and/or how
long they were to wear them for.

Q: Did you wear the stockings all of time?
A: For the full length | was in there, yeah.
Q: And when you came out?

A: Didn’t wear them when | came out.

Q: Were you supposed to?

A: Well no | don’t think so...l didn’t wear them when |
came out no, no. Although they did give me four or ve
pairs. Male aged 38, lump removed from right leg

Some patients discontinued wearing stockings after a
while due to discomfort, choosing to exercise and/or
stay mobile in place of the stockings or a perception that
their personal risk of VTE was low.

I carried on for a little while, but they made my legs
worse. | felt they were too tight...My daughter in law is a
physiotherapist- because | was so active, she thought I
would be alright without sort of thing...so uncomfortable
they bit into you around the top here leg and all that
y’know. Male aged 73, knee replacement

Patients also reported contradictions in information
received regarding stockings, with con icting informa-
tion from nurses, doctors and information lea ets. This
made it dif cult for patients to know the correct course
of action, and one patient was told he no longer
needed to wear the stockings once the injections were
started.

The nurse said wear them for a fortnight which is what |
did and then reading the lea et afterwards it said keep
wearing the stockings for after six weeks but | only wore
them for a fortnight. Male aged 69, hip replacement

| suppose that’s probably the most unclear part of the
whole procedure. The injections were ne, | was quite
happy with y’know, doing and administering it and that
whole process. Obviously the stockings were worn in the
hospital sort of continuously and then | think the infor-
mation you get, the information sheets is wear of up to
four weeks post op, but there was de nitely con icting
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advice from the nursing staff. Some of the nurses were,
‘well it’s not that serious if you don’t wear them’ others
were ‘absolutely must wear them.” So, y’know there was
de nitely con icting advice. Female aged 40, hip replacement
revision

Some of the patients who wore elastic compression
stockings for the prescribed period (often 6 weeks) also
reported of discomfort in terms of tightness and chal-
lenges of getting them on and off, and many required
help from a spouse or partner.

Interestingly many patients reported saving their stock-
ings for ying.

Knowledge of VTE symptoms

Inadequate knowledge of symptoms: One-third of the inter-
viewed patients were of the opinion that they would
not recognise symptoms of a blood clot. The other
two-thirds described vague symptoms relating to DVT
with ‘pain in lower leg’ being the most cited symptom,
with a few mentioning tenderness, soreness, redness and
swelling. Patients’ responses demonstrated a lack of
awareness of potentially fatal PE and only two patients
described symptoms of PE, describing it as ‘when the
clot travels to the lungs’ and cited symptoms such as
shortness of breath, and tachycardia.

| mean, | know there is a risk but | wouldn’t know how to
assess whether or not | was having a blood clot. Female
aged 63, ovarian cysts

Well if you’re gonna ask me now what are the symptoms
I’m gonna say | can’t remember. | think discolouration,
and probably pain in your leg. | don’t know if you get to
the stage of passing out do you? Male aged 63, hip
replacement

Reaction in the event of symptoms: All participants said
they would seek medical attention if they thought they
were having a blood clot, some opting to go to the gen-
eral practitioner (GP) and others recognising it as a
medical emergency.

I would, 1 don’t know, it depends how bad it was I
suppose. | might go straight to A and E or, go to the
doctor. But | would know that it’s urgent. Male aged 79,
knee replacement

Postdischarge support

Perceived role of primary care: The interviews explored the
need for postdischarge support from GP/district nurse.
Generally patients were of the opinion that it was not
necessary to routinely activate GP involvement post-
discharge, and many could not see the point and found
it dif cult to envision a role for primary care in this
area. Patients reported that they had all coped ne with
the current system and were empowered to contact their
GP if they had any concerns. A few said they would nd
it reassuring just to know they were doing the right

thing due to the long time period between discharge
from surgery and follow-up consultations.

That’s quite interesting actually, | think | never thought
about in terms of the GP but the one thing | did sort of
think about during the whole recovery process is you
kind of sort of leave hospital and that’s it until you have
your check-up so, you do hit moments where | think you
do wonder is everything going ok even if you’ve got no
reason to be, to question it. Am | doing the right thing?
Should | be doing this? Shouldn’t | be doing that? And
there isn’t really anyone to call. So whether it’s a visit
from the GP that would be, a good idea or whether it’s a
district nurse or whether even it’s a physio, | think in that
period between sort of discharge and you follow up con-
sultation | think, it’s too long a gap without some, just
reassurance really, nothing more than that. Female aged
40, hip replacement revision

Perceived gaps in patient education

Patient education and public awareness: Patients would
however value more education on VTE, in terms of how
the VTE prophylaxis works, clarity on stockings use and
some information on symptoms in order to recognise if
they were having a blood clot. One patient who had
experienced a minor bleeding episode said it would
have been useful to have been warned about possible
side effects of pharmacological prophylaxis. Patients also
touched on lack of public awareness of VTE and sugges-
tions to deal with this included public campaign.

Y’know there’s the sort of checklist that they have to I
before you’re discharged. Y’know have you got your
meds? Have you got this have you got that? Maybe that’s
the point at which they just need to sit with patients
again and say, ‘right, let’s just remember some key things
y’know, do you know how to identify infection or blood
clot?’...Y’know take an extra ten minutes per patient on
discharge to go through a number of key risk areas is
probably the one thing that could be, looked at. Female
aged 40, hip replacement revision

DISCUSSION

The ndings of this qualitative study give insights into
patients’ experiences of VTE prevention. Despite an
awareness of VTE risk, patients did not appear to have a
good understanding of the components of VTE and its
potentially fatal complications. Patients were aware it was
important to seek medical advice if they thought they
had a VTE but appeared to lack the knowledge to assess
its onset and important knowledge on signs and symp-
toms of VTE was limited.

Though our study found good adherence to injectable
prophylaxis, there was poor adherence to antiembolism
stockings due perhaps to a lack of clarity in patient
education.

The National Institute for Health and Care Excellence
(NICE) guidelines for VTE prevention recommend that
patients discharged with VTE prophylaxis are offered
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verbal and written information on the signs and symp-
toms of DVT and PE, and the correct and recom-
mended duration of use of VTE prophylaxis at home. It
also recommends patients are educated about the
importance of using VTE prophylaxis correctly, adher-
ence and the importance of seeking help if they have
any problems using the prophylaxis or DVT, PE or other
adverse events are suspected.” Our ndings are incon-
sistent with these recommendations with patients having
huge gaps in knowledge of symptoms and requirements
relating to stockings use.

The nding relating to high adherence to injectable
prophylaxis must be interpreted within the context of
the study sample which was predominantly orthopaedic
patients who had presurgical a session involving educa-
tion on VTE prevention. Similarly this accentuates the
signi cance of the nding relating to limited knowledge
on signs and symptoms of VTE.

The literature supports the premise that improving a
patient’s understanding of the rationale for a medication
increases adherence,’’ and this has been proven to
apply to VTE prevention—a US study found individua-
lised patient education sessions on thromboprophylaxis
was associated with higher adherence to injectable
prophylaxis.*® Another study found that discharge coun-
selling was associated with improved adherence after
hospital discharge for myocardial infarction.*®

Strengths and limitations

To the best of our knowledge, this is the rst qualitative
study to explore hospitalised UK patients’ perceptions
and experiences of VTE prevention, incorporating
awareness of VTE risk and VTE prophylaxis. Face-to-face
interviews provided in-depth exploration of the issues,
and analysis was iterative and independent of the inter-
viewing researcher. The research team was multidis-
ciplinary and offered different perspectives which
enhanced interpretation of the data.

Surgical patients were over-represented, and inclusion
of medical patients would have provided a broader repre-
sentation of hospitalised patients; however, this was a
feature of the composition of the survey respondents and

ndings have been interpreted in the context of this. The
sample was also predominantly of white British ethnicity.
Nevertheless, a maximum variety sample®® allowed a mix
of participants from the sampling frame, and interviews
were conducted to the point of theoretical saturation.
Given the high proportion of orthopaedic surgical
patients who often have VTE education embedded into
the presurgical assessments, ndings may overestimate
the VTE awareness and adherence to VTE prophylaxis.

Comparison with existing literature

Patients in our study had inadequate knowledge of symp-
toms of DVT and PE to enable appropriate self-
assessment and self-reporting of possible VTE episodes.
In addition, they did not appear to recognise the real
personal risk of VTE.

Our nding that patients lack a clear understanding
of VTE is consistent with previous research; a recent US
study found that while hospitalised patients were aware
of risk of VTE following orthopaedic surgery and the
bene ts of VTE prophylaxis many did not have a clear
understanding of VTE.® A survey in Canada found that
only 6% patients who had received thromboprophylaxis
as part of a hospital stay were aware of the complication
of a blood clot travelling to the lungs, and 20% were not
able to correctly identify a single symptom of DVT.*
The communication of risk is a dif cult part of clinical
practice®® and evidence suggests that the format in
which risk information is presented affects patients’
understanding and perception of risk.”® Some areas of
risk communication still lack strong evidence,?® never-
theless the communication of VTE risk should aim to
in uence patient awareness of VTE and correct inappro-
priate risk perception to facilitate patients to reduce
their risk. It is therefore important for patients to be
aware that they have been assessed as high risk of VTE.
The literature also suggests inadequate public knowl-
edge of VTE and a recent UK street survey reported
limited public knowledge of DVT and highlighted the
need for raising general awareness of DVT with particu-
lar focus on its complications.?*

Our nding relating to injectable prophylaxis is con-
trary to the literature which indicates suboptimal ad-
herence to heparin injections’ ® with non-adherence
ranging from 21% to 37%." Our study also found that
patients often did not receive enough information to
support proper use of elastic compression stockings
resulting in poor adherence. This is consistent with the
literature and other researchers have observed that some
inpatients are offered stockings in a perfunctory manner
with poor or limited patient education on VTE.?® 26

Provider—patient communication in hospitals is fre-
quently problematic and often further complicated
during hospital discharge.?” 2 Incorporating the pat-
ient’s perspective enriches and improves communication
between providers and patients, and integrating collab-
oration and patient empowerment has positive outcomes
in relation to patient satisfaction and healthcare
outcomes.?®

CONCLUSION
This study addresses an important aspect of VTE preven-
tion and identi es gaps in patient education that hinder
patients’ role in VTE prevention. While some patients
are aware of the appropriate use of pharmacological and
mechanical prophylaxis postdischarge, many lacked
important knowledge on the use of antiembolism stock-
ings and symptom recognition of DVT and PE. Patients
need a basic but comprehensive understanding of VTE
and appropriate use of VTE prophylaxis to complete
their participation in VTE prevention.

Suboptimal adherence to VTE prophylaxis and the
lack of awareness of VTE symptoms compromise VTE
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4.

prevention and puts patients at risk of adverse events;
therefore, more attention must be paid to patient
involvement in VTE prevention. Improved patient edu-
cation incorporating VTE risk will motivate adherence
to VTE prophylaxis, and education on recognition of
symptoms will equip patients to self-assess and self-report
possible VTE events. Ongoing initiatives such as
Thrombosis UK and World Thrombosis Day may help to
increase awareness and improve the understanding of
venous thrombosis. Nevertheless, patient education must
be systematic and standardised across the National
Health Service (NHS) to optimise the effectiveness of
the national VTE prevention strategy.
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