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Abstract

Globally individuals and health care systems are facing the burden of chronic illness.
The impact of the increasing burden of non-communicable diseases is experienced
by individuals and health care systems. Across the globe health care systems are
struggling to meet the increasing demands for services within the confines of rising
costs and needs for accountability. Beyond costs and treatment allocations, there
is an increasing mandate to provide care that is patient centred and appropriate to
the needs of the individual. The Innovative Care in Chronic Condition (ICCC)
framework has been successful in driving health care reforms to meet the needs of
individuals with chronic illness internationally. Deriving metrics that allow
monitoring of conditions at the level of the patient, provider and health care
system are of increasing importance. Comprising this thesis is a series of studies to
investigate outcomes that includes the patient’s perspective in the evaluation of
clinical interventions. To achieve this, chronic heart failure, was used as an

exemplar of a chronic condition.

Chronic heart failure (CHF) is the final common pathway for many cardiac
conditions. As a consequence has emerged as a major public health problem and
represents as an excellent exemplar of living with a chronic illness. CHF patients
commonly experience high levels of ill-health, disability and mortality placing a
heavy burden on health care systems. Hospitalisations are frequent and costly to
both CHF patients and to society. People with CHF live with a limited quality of life
and physical ability and the prognosis for CHF is poor. Given the nature of
debilitating symptoms, and their potential impact on physical, social and
psychological aspects of life, patient’s perspective in outcome assessment is

essential in providing effective care.

Specifically this study sought to:

e Examine patient reported outcomes in clinical management and in clinical
research
e [Investigate patient important outcomes, their utility, relevance and

acceptability amongst patients, clinicians, researchers and administrators
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e Test composite outcomes model that integrate patient important outcomes

in clinical trials research

Patient reported outcomes (PROs) is a strategy to capture the patient perspective
and experience on their health status. The use of PROs can be incorporated in
clinical assessments, monitoring of clinical progress as well as clinical research.
Despite their frequent use in research, evidence suggests that to date they have
had a limited influence on clinical practice and policy. As part of this thesis an
integrative review was conducted to explore the potential utility of PROs at the
policy level. By using the ICCC framework, PROs were indeed essential to improve

the management of CHF at the micro, meso and macro levels of decision making.

One of the key challenges in using PROs and outcomes important to individuals in
CHF is limited methodological and reporting quality. This is cited as a reason why
many clinicians are sceptical of the utility of PROs. To explore issues in reporting a
review was conducted on RCTs of pharmacological therapy in CHF that reported
health related quality of life (HRQol) as a primary or secondary outcome. Using the
Minimum Standard Checklist for evaluating the quality of reporting of HRQolL
outcomes resulted in 26 (19.1%) studies being considered ‘very limited’ in terms of
methodological and reporting rigour, and 91 (66.9%) were evaluated as ‘limited’
and only 19 (14.0%) studies were considered to be of a ‘probably robust’ quality. In
fact, the quality of HRQoL reporting has not improved over time. Some of the issues
identified are limited discussions, methodological shortcomings, and poor HRQoL
reporting. This review has underscored the importance of standardising of the

reporting of HRQoL measures.

Although capturing the patient’s perspective via PROs is important, they may not be
the only outcome measures important to patients. Currently, no single CHF
outcome measure captures all dimensions of the quality of care from the patient’s
perspective. To identify outcome measures in CHF deemed important to patients, a
structured literature review was undertaken. The conceptual and methodological
challenges and opportunities in each outcome measure were identified as

important to patients with CHF. That is mortality, hospitalisation and PROs were
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identified as important to patients but also meaningful and relevant to the provider
and health care system as well. These outcome measures were proposed as a core
outcome set that represent the minimum set of outcomes that should be measured

and reported in CHF.

A number of composite outcome measures have been developed to capture the
perspective of the patient, clinician as well as including objective measures of
health. Three validated composite outcomes, the Packer’s Score, Cleland’s Patient
Journey and the composite endpoint used in the African American Heart Failure
Trial (A-HeFT) were examined in a secondary analysis of a prospective, multi-center
randomized controlled trial of 280 hospitalized CHF patients in the Which Heart
failure Intervention is most Cost-effective & Consumer Friendly in Reducing
Hospital Care (WHICH?) Trial in order to assess the comparability and
interpretability of the measures in a pragmatic clinical trial. Correlation coefficients
demonstrated substantial associations amongst all three composite endpoints.
Although there was a considerable agreement across the three measures when

estimating deteriorating condition, these was less when estimating improvements.

This thesis has described both the importance and complexity of including outcome
measures that are meaningful to patients in both the assessment of individuals’
needs, testing interventions, monitoring outcomes and assessing process and
outcome measures at a health systems level. This thesis has also extended the
discussion and debate around PROs to discuss Patient Important Outcomes, which
is outcomes that patients notice and for which they would be willing to undergo a
treatment with associated risk, cost, or inconvenience for it to be the only thing
that changed. Using CHF as an exemplar has provided useful insights into the
dimensions and complexities of measuring outcomes in chronic and complex
conditions. As the burden of chronic disease continues to increase refining the
metrics of outcome measurements will be equally as important as refining novel
therapies. This will be critical to develop and implement interventions to meet the

growing numbers of people living with chronic illness.
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Chapter 1 Introduction




1.1 Introduction

Globally people are living longer with multiple chronic illnesses. This is occurring as
a consequence of increased longevity and improved medical care options. This
epidemiological transition from infectious to chronic diseases is placing an
overwhelming demand on contemporary society [1]. These changes in
epidemiology and management of disease not only challenge treatment allocation
but also measures of efficacy and effectiveness of health interventions [2].
Currently, existing metrics of evaluation at the level of the patient, health care

provider and health care system are inadequate to meet this challenge [3].

In managing chronic conditions, there is a need to capture the unique perspective
of the patient in clinical and therapeutic interactions and to derive outcomes that
are meaningful to patients, clinicians and policy makers [4]. This is critical not only
in the assessment and planning of clinical care but also in obtaining useful and
relevant outcome measures that reflect the patient’s view [4] to promote patient
centred care. Patient centred care is defined as “care that is respectful of and
responsive to individual patient preferences, needs, and values and ensures that
patient values guide all clinical decisions” [5, p3]. The focus is the patient rather
than the disease or condition and the priority is no longer the treatment but the

patient and the individual’s particular health needs [6].

This thesis investigated outcomes in chronic conditions, using chronic heart failure
(CHF) as an exemplar; and tested a comprehensive evaluation model from the
perspective of an organisation, providers and consumers, incorporating patient
reported outcomes (PROs) that are meaningful and relevant to patients, their

families, clinicians and policy makers.

As an introduction, this chapter provides the background to the study, problem
statement, and study aims. Specifically this chapter discusses the burden of CHF
and outcome measures important to patients in CHF. It proceeds to explore the
need for outcomes from patients, providers and system perspectives and discusses
the need for a more comprehensive approach to outcome assessment that focuses

on the patients’ perspective. The chapter concludes with an overview of the thesis.




1.2 Problem statement and rationale

Measuring outcomes as an indicator of patient care has been an important driver of
contemporary healthcare systems [7]. The ageing population and an
epidemiological shift from acute to chronic conditions have posed an overwhelming
demand for healthcare infrastructure [1]. This transition has also redefined the
needs and expectations of healthcare with much of the responsibilities for the care
falling on the patients and their families [8]. When chronic conditions reach the
advanced stages, the primary treatment goal is no longer quantity but quality of life
[9]. Consequently to measure the effectiveness of healthcare comprehensively, the
traditional outcome measures of health such as mortality and morbidity are seen to

be increasingly inadequate[10].

Incorporating the perspectives and preferences of patients about their treatment is
becoming prominent in setting goals of medical care [9]. Moreover, as complexity,
burden, and cost of treatment escalate, it is vital that patients and their families,
clinicians, policy makers and funding bodies have realistic expectations of physical
as well as psychological and social outcomes [11]. Such expectations are
contingent on strategies to measure these constructs by means that are reliable,
valid, relevant, acceptable and have utility amongst patients, clinicians, researchers

and administrators.

1.3 Chronic heart failure
CHF is a disabling and progressive condition and is the final pathway of most heart
diseases. The National Heart Foundation/Cardiac Society of Australia and New

Zealand defines CHF as a:

“ ..complex clinical syndrome with typical symptoms (e.g. dyspnoea, fatigue) that
can occur at rest or on effort, and is characterised by objective evidence of an
underlying structural abnormality or cardiac dysfunction that impairs the ability of
the ventricle to fill with or eject blood (particularly during physical activity). A
diagnosis of CHF may be further strengthened by improvement in symptoms in

response to treatment.” [12]




The unpredictability and severity of physical symptoms such as dyspnoea, fatigue
and oedema has led to adverse health outcomes and distress for patients living
with CHF [13]. Numerous studies have also shown that CHF is associated with
depression, and that this association is linked with a worse prognosis [14]. In
studies with comparative normative data the degree of physical, mental and social
functioning impairment was greater in CHF patients than other chronic diseases
sufferers [15, 16]. In fact, many patients with advanced CHF ascribe greater
importance to quality than to duration of life which may be limited by CHF [9].
Furthermore, CHF is the leading cause of hospitalisation in industrialised countries
[17] with high re-admission rates [18] and prolonged length of stay which all lead to
an increasing burden on resources both personally for patients, and financially for
health care services [19]. In developed countries CHF accounts for 1% to 2% of all

healthcare expenditure [20].

1.3.1 Burden of chronic heart failure

CHF is primarily a condition of ageing. As treatment of hypertension, acute
myocardial infarction and valvular disorders have met with increasing success, the
incidence and prevalence of CHF has increased dramatically. The prevalence of CHF
has been shown to increase from less than 1% in the 20-39 years to over 20% in 80
years and older [21]. In addition the incidence of CHF doubles between 65-74 years
and 75-84 age bands [22]. Increasingly, ethical and treatment conundrums arise out
of the need to accurately assess the wishes of patients and their families and

further tailor services to meet the needs of the vulnerable elderly. [23, 24]

Despite the progress in the treatment of CHF, the prognosis for people with CHF
remains poor, with a five-year mortality rate in excess of 50% and ongoing
symptomatic limitation [25]. Based on a 44-year follow up of the Framingham study
and 20 year follow up of the offspring cohort, 80% of men and 70% of women
under the age of 65 years living with CHF die within eight years [21], 30-day
mortality was around 10%, the one-year mortality rate after CHF diagnosis was 20-
30%, and five year mortality was 45-60%[21]. The lifetime risk of developing heart

failure is one in five [26].




Patients living with CHF experience a range of symptoms [27], with the majority of
CHF patients experiencing multiple symptoms concurrently [28, 29]. The most
common and debilitating symptoms are breathlessness, fatigue [28-31], and
oedema [27, 29]. Breathlessness and fatigue may impact on social aspects of
people’s lives [32], and may also cause psychological distress and depression [31].
Other symptoms of CHF include insomnia [33, 34], pain [28, 30, 31], palpitations,
coughing, dizziness [29], and low exercise tolerance [35]. As the illness trajectory
for CHF is progressive, irreversible and inevitably fatal [36], treatment goals seek to
prolong life, minimize symptoms and to avoid unpleasant events such as

hospitalization [37] in a culturally appropriate and cost-effective manner.

Every year, in Australia alone, more than 30,000 are estimated to be diagnosed
with CHF[38] and AUS$1000 million of the health-care budget is expended on this
condition annually [39]. Furthermore, with an ageing population surviving longer
with the burden of chronic diseases, the expenditure of funds and health care

expenditure within the elderly age group rises [38].

Hospitalisations for individuals with CHF are frequent and costly to individuals with
CHF [40]. People with CHF live with limited quality of life [41] and physical ability
[41] and the prognosis for CHF is poor [42]. Given the nature of debilitating
symptoms, and their potential impact on physical, social and psychological aspects
of life, assessing outcomes important to patients is essential in providing effective

care.

1.3.2 Chronic heart failure and evidence based practice

A diagnosis of CHF presents challenges in caring for the elderly with a chronic
condition from the perspective of the individual with the condition, their family and
carers, as well as health professionals and the systems to support them [43].
Namely, it is a recurrent, costly and resource intensive chronic condition with an
illness trajectory punctuated by episodes of decompensation and poor prognosis
[42]. In spite of extensive evidence, there is evidence of a treatment gap that
necessitates researchers, clinicians, administrators and policy makers to collaborate

on strategies to achieve an evidence-based approach to health care [44]. Equally,




we are aware that some treatments may impact adversely on patients’ perception
of quality of life (QoL) in spite of improving more traditional outcomes such as
mortality [45] . It is important to remember that the definition of evidence-based
health care relates not only to the best practice treatments, but also to the
administration of these in accordance with the patient’s values and preferences and
clinician expertise [46]. Although substantive literature exists in discrete categories,
such as QoL and health service evaluation, there is considerably less experience in
the integration and the synthesis of this information to provide an outcome
measurement model that takes into consideration clinical, organizational and

patient factors [47].

1.3.3 Chronic heart failure as an exemplar

In this thesis, CHF is used as an exemplar condition in order to develop a suite of
appropriate, relevant and accessible outcome measures to inform patients,
providers and health care system. Beyond a diagnosis of CHF, the issues related to
CHF are germane to many conditions of both malignant and non-malignant origin
[48]. Many of the issues faced by people with CHF strongly relate to ageing, frailty
and comorbid conditions and outcomes are influenced by socio-economic and
cultural factors [26]. Conditions, such as chronic obstructive pulmonary disease,
diabetes and many cancers have many similarities with CHF from the perspective
that they are chronic progressive life limiting illnesses, cause a high symptom
burden and have a significant impact on caregivers and the health care system [48].
There is a clearly defined need for investigating outcome assessment in chronic
illnesses where often the patients’ perception of QoL are adversely impacted
despite the improvement in more traditional outcomes such as mortality.
Moreover, the complexity of clinical care and the assessment of additive
treatments increase the need for increasingly sophisticated forms of measurement.
These data need to be relevant and interpretable to patients, providers and health
care systems. For example, in the United States (US), the Patient-Centered
Outcomes Research Institute (PCORI) has been established by the US Congress to
conduct research to provide information about evidence to help patients and their

health care providers make more informed decisions [49]. This is largely driven by




the perception of individuals and the assessment of patient reported outcome

measures [2] which provide the view of the individual.

1.4 Outcomes

Outcomes are defined as the results of care [50]. They are used to gain
understanding of CHF at every facet of its trajectory and any associated health care
intervention. Outcomes are utilised at all levels of care by describing, interpreting
and predicting effects of health care practices and interventions. Outcome
assessment is directed at meeting three objectives; (1) to assess the efficacy of
treatment/care of individuals as well as effectiveness; (2) to help in managing
health service delivery and monitoring its quality; (3) and to support priority setting

and policy development [50].

Traditionally clinical outcomes such as mortality and morbidity have been used in
clinical trials and also widely reported as progress against the burden of CHF at all
levels of care. Generally the reason for frequent use of mortality and morbidity may
have been due to the fact that they reflect the natural history of the disease [51].
With the epidemiologic transition from infectious to chronic diseases and increase
in life expectancy, these outcomes are seen to be increasingly inadequate [2].
Although they are intuitively easy to understand, these clinical outcomes have been
associated with crucial shortcomings such as limited insight to the values of
patients. Moreover, many individuals are living with more than one chronic illness.
Consequently there is a growing recognition to supplement outcomes such as
mortality and clinical events such as morbidity with PROs such as QoL and
symptoms to facilitate understanding not just of survival but also of suffering

caused by CHF.

1.4.1 Patient reported outcomes

PROs refer to information reported directly from the individual affected by a health
condition and treatment received. It is an umbrella term to capture outcomes that
are based on patients’ direct perception, interpretation and evaluation of their
condition as well as care and services received [52]. Hence PROs encourage

patients’ participation. PROs extend beyond traditional outcomes to include results




that are significant to patients. In fact, PROs such as patients’ perceptions of their
health have been found to be important indicators of health [53]. Usually, PROs are
a multidimensional construct assessing various perspectives on disease and
treatment including patient preferences, Qol, symptoms, functional status,
psychological well-being, treatment adherence, and satisfaction with treatment by
means of a self-completed questionnaire. Although there are clear differences in
definitions, PRO measures, QoL or HRQolL questionnaires are commonly used

interchangeably [54].

The aim of PROs are to assess the patient's perspective of health, illness, and the
effects of health care interventions in a reliable, valid, acceptable, and feasible way
[55].There is a growing belief that PROs have the potential to improve CHF care by
promoting patient centred care [55]. By assessing PROs in a rigorous and valid
manner, individual patient care will improve as better information about the effect
of care is available [55]. Subsequently this will improve the decision making process
[55]. Furthermore PROs have the potential to influence health policy and the
allocation of healthcare resources [56]. However, in spite of the endorsement in
policy, data suggests that they are not widely influencing practices [57]. In using
PROs, many challenges exist such as concerns over the quality of the measures, and
the wide variations in standards of study design and reporting that may lead to

difficulties in interpreting PRO data [55].

1.4.2 Patient important outcomes

Patient important outcomes (PIO) can be defined as outcomes that patients notice,
cares about and for which they would be willing to undergo a treatment with
associated risk, cost, or inconvenience for it to be the only thing that change [58].
The drive to improve the quality of care has led to the realisation of the importance
of patient’s perspective and hence the use of PROs. However PROs are not the
same as PIO. Despite the importance of PROs as an outcome measure in CHF, PROs
currently available have been developed and driven predominantly by clinicians or
researchers [59]. It is also important to remember that PROs may not be the only

outcomes that they value. Patients, at the centre of care, should be able to identify




an outcome important to them that might not have been considered by

practitioners or even researchers.

With a growing interest in patient centred care, seeking to measure outcomes that
are important to patients is a natural consequence [49]. It has been suggested that
clinical outcomes such as mortality and morbidity in addition PROs such as
satisfaction with care and functioning and health status need to be tracked for

patient centred care [7].

1.4.3 Outcomes from different perspectives

In assessing and monitoring health care effectiveness and efficacy, a range of
outcomes important to key stakeholders of health care (patients, provider and the
health care system) need to be considered especially if they are to influence policy,
practice and future research. The perceived importance of different CHF outcomes
will vary from the vantage point of patients, providers and system. From the
perspective of patients, the QoL may be the most important outcome, whereas
clinical outcomes may be the most frequently used amongst health care providers.
For health care systems, outcome of the greatest consequence may be the
economic cost. One of the main areas of interest would be whether the outcomes
deemed to be important to patients are also important and meaningful to providers

and health care system and the possible methods of integrating these outcomes.

It has been recognised no single outcome can capture all elements of a complex
syndrome such as CHF [60] nor provide all required information for all stakeholders
of CHF care. Assessing outcome measures that include PROs to develop a core set
of outcome measures that are relevant and meaningful to all key stakeholders
would potentially influence policy, practice and research. In addition, integrating
these data into a single composite outcome may be a step forward in providing
robust but simple information that reflect the benefits and burden from the

viewpoint of each stakeholder group.




1.4.4 Composite outcome

A composite outcome is where multiple outcomes are combined into a single
outcome measure [61]. Implicit in the definition is an expectation that each of the
component outcomes would measure the same underlying pathophysiology, but be
different enough that they add a dimension to the measurement of the disease
process that has not been contributed by any other component outcome [62]. The
composite outcome derived would consist of a set of outcome measures

meaningful to all participants of the health care.

1.5 Study aims

Using CHF as an exemplar, this thesis reviews, integrates and synthesizes outcome
measures to propose a core set of outcomes that takes into consideration patient,
clinical and organizational perspectives. This thesis also extends the concept of
PROs to considering the option of those that are important and meaningful to the
patients (PIOs). Furthermore, current models that have tried to incorporate
outcomes that may be more meaningful to a wider variety of stakeholders will be
tested using data from a contemporary CHF clinical trial. This objective was
achieved by conducting a series of sequential studies. Specifically this study sought

to:

e Examine patient reported outcomes in clinical management and in clinical
research (Chapters 2 and 3).

e Investigate patient important outcomes, their utility, relevance and
acceptability amongst patients, clinicians, researchers and administrators
(Chapter 4)

e Test composite outcomes model that integrate patient important outcomes

using the data from clinical trials research (Chapter 5).

1.6 Overview of the thesis structure

To achieve the aims above, Chapter Two is an integrative review of PROs as an
outcome measure to influence policy decision. The PROs measure, for example,
health related quality of life (HRQoL), symptom, functionality and spirituality will be

explored for conveying important and unique information for CHF policy decision.

10



Despite recognition of PROs and exponential usage in clinical trials, its use is limited
in clinical practice and minimal in policy domain. This chapter describes how PRO
measures compliment the traditional clinical outcome measures in conveying
important information for policy makers to enact the vision of a patient centred

care.

Despite multiple utility of PROs measure in CHF, the primary area of application has
been in clinical trials, particularly of HRQoL. Chapter Three will be assessing the
methodological and reporting quality of HRQoL assessment in CHF clinical trials.

This chapter addresses methodological and reporting rigour of HRQoL assessment.

Chapter Four provides a review of the PIOs in CHF across the illness trajectory. This
is to examine the meaningful outcome measures applied in CHF and identify the
strengths and weaknesses of approaches to each outcome measure. Furthermore,
this chapter recommends the core set of outcomes consisting of PIOs that are also

meaningful to providers and health care system.

Chapter Five reports on methodological and weighting issues in composite
outcomes combining set of PIO measures identified in Chapter Four using data from
the Which Heart failure intervention is most Cost-effective & consumer friendly in
reducing Hospital care (WHICH(?)), a multicenter, randomised controlled study
[63].This chapter proceeds to describe derivation and its implication on interpreting

these composite outcomes.

Chapter Six provides a discussion of the study findings and provides conclusions
based on the investigations undertaken as part of the doctoral thesis. It will
particularly focus on summarising and discussing the outcome assessments and its

implication to policy, practice and research.

1.6.1 A note on the format of the thesis

References are presented at the end of each chapter and publications related to
chapters are presented in the appendices with the permission of the publishers and
ethical approvals. In order to facilitate reading and interpretation, some issues are

repeated in specific chapters.
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1.7 Conclusion

This chapter has described the inadequacy of traditional outcome measures to
evaluate health outcomes in common, chronic illnesses with a high comorbidity
burden. In addition, this chapter has depicted the burden of CHF and the need to
capture the unique perspective of the patient in clinical and therapeutic
interactions and also derive outcomes that are meaningful to patients, clinicians
and policy makers especially in the management of chronic conditions. The
following chapter will use the method of an integrative review to identify and

describe the importance of PROs to inform policy decision.
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Chapter 2 The role of patient reported outcomes in

informing health policy
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2.1 Introduction

Chapter 1 provided an introduction to the thesis and emphasised the importance of
PROs in driving efficient, effective and equitable services [1]. Traditionally, a range
of outcome measures have been used to communicate health care quality including
treatment effectiveness and patient centeredness using incidence, mortality and
morbidity [2]. However, these measures fail to express the burden experienced by
CHF patients. One of the reasons may be that they focus exclusively on the
clinician’s perspective of CHF treatment as these measures are derived from data
sources documented by the clinicians and other health professionals. Accordingly,
there is clearer information on CHF mortality or hospitalisation than on issues such

as HRQol or satisfaction with care as experienced and reported by patients [3].

To date, the focus on PROs has been from clinical trials and individual studies, yet
there is limited inclusion of the patient perspective in routine clinical decision
making. Outcome measures at the patient level facilitate policy makers to balance
the societal benefits and costs [4]. Moreover, a number of qualitative studies and
reviews have underscored the need to focus on individual’s needs. The subjectivity
of this assessment and the inability of health professionals to evaluate this for their
patients have been demonstrated in many settings. The US multicentre SUPPORT
(Study To Understand Prognoses and Preferences for Outcomes and Risks of
Treatment) study [5] has provided evidence of the disparity between physicians’

description of severity of symptoms and that of patients.

Consequently there is a need to track and analyse a range of outcome measures
important for not only individual clinical decisions but for policy decision as well. In
addition, an informed decision making at macro level will reduce unnecessary
expenditure by minimising overuse/misuse of health care services or more critically,
underuse that result in dire consequences for the individual. Although there is a
gradual recognition of the relevance of PROs in decision making in the health care
system, PROs are not routinely collected and analysed and hence PROs have had

limited influence on policy decisions [4].
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2.2 Global burden of chronic illness (Non-communicable diseases)

At a global level the burden of non-communicable diseases (NCDs) are increasingly
recognised. NCDs are responsible for 63 percent of all deaths around the world [6].
Not only do NCDs exert an enormous health problem, but they also have serious
socioeconomic consequences [7]. Therefore mechanisms of monitoring
surveillance and outcome assessment are needed [8]. Increasingly governments
and policy makers are presented with treatment allocation challenges.
Technological innovation is occurring at an unprecedented rate in cardiovascular
care challenging resource allocation and workforce availability. Increasing fiscal
constraints and paradoxically the need to provide innovative, acceptable, state—of-
the-art care is complex [8]. Balancing these needs in the context of a consumer and
market driven society is a delicate balance for health care policy makers and health
professionals, particularly within a context of the need to decrease health

disparities and promote equity of access.

This chapter presents an integrative review to summarize how PROs have been
defined, measured, and used in CHF research and discusses their implication in
policy decisions. Moreover, it provides a discussion of the Innovative Care for
Chronic Condition framework as a mechanism for improving outcomes at a macro,

meso and micro level for chronic conditions [9].

2.3 Rationale for the increased focus beyond morbidity and mortality

Ageing and the increasing burden of NCDs, including heart disease, respiratory
conditions and stroke are influencing strategic policy initiatives in both developed
and developing countries [10]. These factors also challenge clinicians and policy
makers to consider health and social outcomes beyond traditional concepts of
morbidity and mortality. Rapidly growing disciplines, such as health economics,
strive to balance parameters of demands, costs, and benefits relative to patient
outcomes and treatment allocation [1, 11]. Yet there is discussion and debate of

these approaches and the need to capture the needs at the level of the individual.

Clinicians and policy makers are increasingly aware of the complex interplay of

social, economic, physiological and policy factors in determining health outcomes
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[12-14]. The dilemmas confronting contemporary society underscore the need to
increase the links between researchers and policy makers to develop, evaluate and
implement appropriate interventions. [15] As well as assessing clinical outcomes,
we also need to capture the unique perspective of the individual and their social
determinants of health, to effectively inform health care planning. [16] This is of
particular significance in chronic and aged care conditions where psychological and

social issues play an important role in aetiology and prognosis [17, 18].

Balancing treatment burden in the elderly is of concern and often gains in longevity
are not matched by symptom relief and QoL. [19] The health status of a population
has traditionally been measured in terms of mortality and morbidity rates. Yet, with
the epidemiologic transition from infectious to chronic diseases, quantifying health
in terms of death and disease rates is seen to be increasingly inadequate. [20]
Moreover, the ageing of the population means that a greater proportion of the
population will receive treatment for chronic disease for a longer period of time. In
chronic diseases, the goal of treatment commonly changes from cure to control of

symptoms through targeted interventions [21].

2.4 Patient reported outcomes

As discussed in Chapter One, the increasing complexity of treatment allocation,
acceptability and utility makes the views of consumers more critical in intervention
development, evaluation and health service planning. [22] One way to achieve this
perspective is through assessing PROs. This term refers to information and
measures reported directly by the individuals affected by a health condition,
treatment or life experience [23]. PRO captures the patient’s perceptions of the
broad spectrum of diseases and treatment outcomes. HRQol is one of several
types of PROs. Others may include symptoms, treatment adverse effect, functional
status, and overall well-being. For example, capturing information to bathe without
assistance and participate in activities of daily living is important in determining the
impact of an intervention. Further, if an individual is unable to either fill their
medication prescription or open the medication container pharmacotherapy is

unlikely to be effective.
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Despite benefits of a proposed treatment there is also the risk of an intervention
having deleterious effects on the individual’'s QoL and capacity to undertake
activities of daily living. In such a case, the cure can be worse than the disease.
Likewise, extended life can mean living for a prolonged period with a disability [24].
As complexity, burden and cost of treatment escalates, it is vital that patients and
their families, clinicians, policy makers and funding bodies have a realistic
expectation of outcomes, not merely in relation to the physical, but from a
psychological and social dimension as well [25]. Gathering the unique perspective
of patients and their families is paramount. These data will be crucial in informing
policy makers to plan and implement strategic initiatives. Therefore it is increasingly
an important consideration that the unique perspective of the patient be
represented not only individual clinical encounters, including patient assessment,

but also in health policy, clinical trials and health service evaluation [26].

Patient reported outcomes can be either generic or specific to a clinical condition or
disease state. Often the term “PROs” has been used to refer to the concept being
measured, the instrument used to measure the concepts and the actual endpoint.
There is a need to distinguish the concept and outcome one is attempting to
measure and the endpoint for statistical analysis [27]. It is important to remember
the PROs concept is the very specific goal of the measurement. It is vital to have
sufficient evidence that PRO concept is adequately measured by a PRO instrument
[28]. In recent decades there has been an exponential growth in the measures and
it is important to consider not only the psychometric properties but also the utility

in making treatment decisions and policy development.

2.5 Innovative Care for Chronic Conditions framework

The Innovative Care for Chronic Conditions (ICCC) framework (Figure 2.1) has been
empirically derived to help reorient health care systems to manage the demands of
the rising burden of chronic conditions around the world [9]. This model has been
associated with improved health outcomes at the level of the patient and health
care system [29]. At the centre of the framework is the healthcare triad (micro level

of care); the partnership between patients and families, health care teams, and

23



community supporters. This recognises the importance of patient centred care and

recognises the need for partnerships in improving health outcomes [29].

Innovative Care for Chronic Conditions Framework

Positive Policy Environment

+ Strengthen partnerships

< Promote consistent financing

« Integrate policies
« Support legislative frameworks « Develop & allocate human resources
*« Provide leadership and advocacy

Health Care
Organisation

Community

+ Raise Awareness and
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+ Promote continuity and
co-ordination
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through leadership and
support
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leadership and incentives
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Building Blocks for Action Innovative Care for Chronic Conditions: Global Report. World Health Organisation 2002.

Figure 2.1 The Innovative Care for Chronic Conditions (ICCC) framework

The Chronic Care Model involves six pillars: community focus where health care
services interface with the community; health systems that support management of
chronic conditions; self-management support incorporating a comprehensive
behavioural strategy which empowers and prepares people to manage their health
and health care; delivery system redesign, where roles and expectations are
clarified; decision support with ongoing development of strategies to manage
decision making; and clinical information systems, allowing the tracking of patients.
Integral to each of these dimensions is the assessment and evaluation of the

perspectives of patients.

To achieve optimal outcomes this triad needs to be supported by the broader
community and the integrated health care organisations (meso level of care). This
in turn needs to influence the broader positive policy framework (macro level of

care) and to be influenced by them. It is contingent on every member of triad
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(patients and families, health care teams, and community supporters) being

informed, and to maintain communication and collaboration.

The ICCC framework emphasizes the importance of patients and families, forming
one-third of the key ‘partnership triad’” at the most basic level. Furthermore,
because management of chronic conditions requires lifestyle and daily behaviour
changes, emphasis needs to be placed on the patient’s central role and
responsibility in health care. When we refer to the patient, we consider family
members and carers as part of this unit. Inclusion of this important dimension is
contingent upon developing and testing of a model that measure the patient’s

unique perspective.

2.6 Value of patient reported outcomes in policy decision

As discussed above, PROs in the context of health care have become an increasingly
important focus of regulatory bodies and health care administrators [25]. The
potential for interventions and treatments to be assessed from the perspective of
the patient through validated psychometric measures is a critical issue for clinical
practice, outcome evaluation and research. At a conference to assess the
contribution of the Agency for Health Care Policy and Research (AHCPR) in
enhancing outcomes, it was concluded that researchers and policy makers need to
build upon descriptive studies and methodological advancements with the goal of
measurably improving outcomes, quality, and efficiency of care [30]. Developing
this science is dependent upon collaboration between consumers, academics and
clinicians from a range of disciplines, particularly health sciences and biostatistics,

as well as policy makers and administrators.

2.7 Purpose of the review

To provide more in depth discussion of PROs and how these can inform the metric
that assists policy makers in developing and implementing health policy within the
context of CHF, an integrative review was undertaken. As mentioned in previous

chapter, living with CHF commonly includes high levels of ill-health, disability and
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mortality placing a heavy burden on health services. A number of qualitative studies
and reviews have demonstrated that that living with CHF was characterized by
distressing physical and emotional symptoms, compromised physical functioning,
altered social and role dysfunction and living with uncertainty [31-35] . Given the
nature of debilitating symptoms, and their potential impact on physical, social and

psychological aspects of life, assessing PROs in CHF seems appropriate.

This review summarizes how PROs have been defined, measured, and used in CHF
research and identify their possible implications for policy initiative. The electronic
databases CINAHL, Medline, EMBASE and the Internet were searched using key
words including ‘heart failure’, ‘instruments’, ‘psychometric instruments’ and
‘patient reported outcomes.” Furthermore the reference lists of published
materials were hand searched for additional data sources. The aim of the review
was to explore patient reported outcomes measures in CHF that may provide new
insight in policy decisions. A range of measures contributing to the impact of the
outcomes of CHF, such as medication adherence and self-management were
explored. Inclusion criteria were those papers that explored PROs measures that
would provide new dimension in outcomes of CHF. Exclusion criteria were papers
not published in English. Abstracts were appraised that most fitted the aims of the

review and met the inclusion criteria.

2.8 Utility of patient reported outcomes

Examples of commonly used PROs were provided to illustrate the importance of
including these issues in policy decisions. Table 2.1 provides examples of the
constructs that assess the impact of CHF on an individual, ranging from limiting
activities of daily living through to existential distress. Although this list is not
exhaustive it provides insight into the range of measures available. Despite many
potential uses of PRO measures in CHF, the primary area of application has been in
randomised clinical trial investigation, particularly HRQoL. This is in line with the
recognition that the changes in physiological measures may not always translate
into a tangible benefits perceived by the patients. On closer inspection of these

measures, outcomes important to patients are affected not only by symptoms and
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disease severity but also by a complex interaction of physical, social and

psychological factors. By incorporating patients’ perspective they account for

differences, subjective as well as objective among individual patients and to cater

for patient’s preference. When the individual is unable to complete such measures,

the use of proxies can be considered.

Table 2.1 Examples of PROs in CHF

Construct Definition Disease specific The impact of CHF on an
examples individual

Health related | HRQoL  concerns | Examples of disease | Patients with CHF often
quality of life | attributes of life | specific instruments | experience a burden of
(HRQol) valued by patients, | include the | disease that has a
such as level of | Minnesota Living | negative effect upon
comfort; sense of | with Heart Failure | their health-related
well-being; ability | Questionnaire  [37] | quality of life. The
to maintain | the Chronic Heart | important goal of
reasonable Failure Questionnaire | increasing the length of
physical, (CHQ) [38] and the | healthy life
emotional, and | quality of life | demonstrates a change
intellectual guestionnaire in | from just measuring
function; and | severe heart failure | mortality and morbidity
ability to | (QLQ-SHF) [39] | to also include health
participate in | Kansas City | related quality of life

valued Questionnaire [40] [41]

activities.[36]

Self-reported Self-reported Self-reported How much symptoms
functional status functional capacity | functional status in | (and psychologic
or status wusually | CHF  patients s | distress) commonly
refers to ability to | usually assessed by | associated with CHF
participate in | using subscales of | limit physical, social,
everyday activities, | quality of life | role, and mental
in distinction to | questionnaires. [39] | function. It also
psychological incorporates the effects
aspects of quality of extraneous factors
of life such as such as personal
perception of motivation which may
health. [42] not be able to be
captured by clinical

outcomes [43]

Psychological
Distress

Psychologic distress
refers to feelings of
dysphoria,

A variety of self-
report and interview
measures have been
used to assess levels

It is only recently that

attention to the
psychosocial issues of
CHF including stress,
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Construct

Definition

Disease specific
examples

The impact of CHF on an
individual

anxiousness, worry,
and other negative
psychologic
reactions

toillness ([43])

of depression in CHF
including a range of
generic instruments.
The CDS is a self-
report, 26-item self-
rating scale, which
measures depression
specifically in cardiac
patients and may be
used to measure
depression in
patients with CHF.
[44] However, it
should be noted that
somatic depression
symptoms of fatigue
and insomnia
included in the CDS
are also primary
symptoms of CHF.

anxiety and depression
had increased. These
factors have been
related to coping styles
and physical health of
patients  with CHF.
Besides predicting
cardiac events and
affecting mortality, it is
possible that depression
may contribute to the
high readmission rates
for patients with CHF.
[45, 46]

Spiritual/existential

Reference to
spiritual and
existential  issues
refers to the search
for meaning,
purpose and

fulfilment in life.
[47, 48]

Spirituality in  HF
patients is assessed
by Spirituality
Assessment Scale
(SAS), which is a
generic instrument or
using a qualitative
method which allows

a deep
understanding of the
social and illness

experience of HF
patients. [49]

Spiritual beliefs serve as
a buffer for stressful
physical and emotional
events associated with
chronic illness in HF
patients [50]. Spirituality
has also been linked
with the adjustment of
patients with severe
CHF. [48]

Self-care

Self-care involves a
process of
maintaining health
through positive
health practices,
and managing
illness and disease.
[51]) Patients with
a chronic illness
such as CHF engage
in self-care

Self-Management of
Heart Failure
instrument
developed by Riegel
et al for evaluating
the self-management
abilities of HF
patients. [52]

Self-care  can have
positive lifestyle
modification effect, on
response to worsening
symptoms and on
coping with chronic
illness. [53]. All of these

will lead to fewer
problems leading to
readmission or

unnecessary visits to
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Construct

Definition

Disease specific
examples

The impact of CHF on an
individual

primarily to
manage what may
be a precarious
balance  between
relative health and
symptomatic CHF.

emergency department.
[53]

Self-efficacy

Self-efficacy is the
judgment that
individuals develop

about their own
ability to
successfully
perform a given
behaviour.

The Heart Failure

Self-Efficacy

Scale—-30 (HFSE-34) is
a disease specific
instrument and
contains 5 subscales
designed to measure

self-efficacy with
medications, diet,
symptom control,

and activity and HF
readmissions. [54]

Self-efficacy has been
demonstrated to be a
marker of cardiac
function and has been
demonstrated to predict
mortality and
hospitalisation [55]. Self-

efficacy is increasingly
used as a predictor of
behaviour and

adherence. [56]

Satisfaction

Satisfaction can be

There are no disease

Patient satisfactions can

defined as the | specific, prevalent, | be used as an endpoint
extent to which | systematic, or | that explores affability,
individuals perceive | statistically validated | accessibility and
either positively or | instruments for | availability of  high
negatively the | measuring patient | quality care [61].
impact or delivery | satisfaction with CHF.
of a health | Patient satisfaction
intervention. [57, | has been measured
58] only as a part of a

battery of “outcome”

measures, such as

quality of life or

health need

assessment or

satisfaction of

particular

interventions such as

video-consultations.

[59, 60]

Treatment Adherence is | The HF Compliance | Poor treatment
adherence defined as the | Questionnaire compliance among HF

extent to which a
person’s behavior

(HFCQ) and its
revised version (The

patients has been linked
to increased mortality
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Construct

Definition

Disease specific

The impact of CHF on an

examples individual
coincides with | HFCQR) have been | and morbidity rates and
medical advice. Itis | used to measure | increased health care
a multifactorial | patients” adherence | costs associated with
process involving | to medical regimen. | increased  outpatients
characteristics  of | [64] care as well as hospital
the health care readmission. [63]
system, the
individual, the

treatment regimen
characteristics, and
the quality of the
patient-provider

interaction. [62, 63]

Cognitive status

Cognition refers to

those mental
activities

associated with
thinking, learning,
and memory.
There is strong
evidence to suggest
multiple

contributors to
cognitive

dysfunction in CHF.
[65]

Increasingly validated

measures of
cognitive  function,
particularly those
assessing  executive

functioning are used
in CHF.[66]

It is estimated 25% to
50% of HF patients have
cognitive impairment
[65]. HF has been
proposed a s a possible
cause of  cognitive
function, expressed as a
term ‘cardiogenic
dementia’ [67]

Social support Social support | Social support has | Social support influences
refers to the | been assessed in CHF | symptoms and
perception of both | and identified as a | functional status, health
instrumental predictor of | [perceptions [70]. It
support and | outcome. [69] would facilitate
assistance management of
psychologically and symptoms  such  as
emotionally.  [68, fatigue and cognitive
69] impairment. [36]

Carer outcomes Carers play a| A number of | Caregivers play an
critical role  in | caregiver important role in the
supporting instruments are | care of patients with HF,
individuals with | available to assess | hence caregiver
CHF and this can | caregiver outcomes. | contributes to patient
have both positive | [72] outcomes [73]. Lack of

and negative
health, social and

caregiver support has
been shown to be
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Construct

Definition

Disease specific
examples

The impact of CHF on an
individual

psychological
outcomes. [71]

associated with higher
rates of hospitalisations
for patients with CHF
[73]

Social capital

Social capital
relates to networks
and relationships in
society based upon
normative  values
that enable
collaborative  and
cooperative
activities for
mutually beneficial
outcomes. [74]

The issue of how
social capital is lined
to health and disease
including CHF
remains uncertain
although the strong
association between
social determinants
of health and
outcomes make this
of an increasing
interest and
concern.[75]

Social capital is
associated with quality
of life especially in an
old age [76]. Also social
capital has been shown
to be linked to health
care utilisation and
demand [77]

Resilience Resiliency refers to | Resilience of the | Resilience would
a person | patient to CHF is | minimise
successfully poorly studied, | demoralisation,
adapting to adverse | although hope has | depression and
life events or | been described. [79] | vulnerability in CHF
circumstances  or patients [80]
both. [78]

Needs Needs assessment | Nottingham  Health | Provides information on
is a tool for| Needs Assessment | patients’ perceptions of
evaluating (NHNA) has been | their existing health
perceptions of | designed to | status and unmet needs
health status, | specifically assess the | in current management
determining health needs of | plan [81]. Guides
patient satisfaction | cardiac patients. [82] | planning and projection
and treatment | The Heart Failure | of needs of patients and
plans. [81] Needs Assessment | population [81]

Questionnaire has
also been developed
specifically for
individuals with CHF.
[81]

Importantly, PROs extend beyond traditional clinical efficacy and adverse effects

and represent the patient’s perspective on the impact of disease and its treatment
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on daily functioning and wellbeing. [83] In many situations patient report is the
sole source of data on frequency and severity of symptoms and also the side effects
and the impact of treatment on functioning and well-being [84]. Hence they are
managed and monitored almost entirely on patient reports. Indeed in conditions
where there are no physical or physiological markers of disease activity, PROs
become the outcome of choice for evaluating disease activity and in providing
comprehensive understanding of severity of symptoms and their impact on daily
functioning and well-being. Palliative and supportive care is a striking example of

such a strategy [80, 85-87].

However, it is not uncommon for there to be a mismatch between the patient’s
perception and the clinician’s assessment [81]. For example, in some instances the
patient’s perception of CHF and disease severity has also been overestimated when
compared to the physician’s clinical findings [88]. This incongruence may be due to
the validity of tools used to assess patient perception or, an underestimation by

clinicians of patient’s with CHF.

Therefore valid and reliable PROs can be an important communication tool. These
measures provide a useful way to gather and communicate evidence about
treatment risks and benefits. This information can be used to highlight particular
treatment benefits or to provide a way to differentiate the patient benefits among
competing treatments with similar clinical efficacy [89]. This will assist clinicians in
providing patients with better information about potential effects of treatment,
and thus lead to better treatment decisions. Data derived from PROs can also
enable patients to increase their understanding about their illness and treatment
risks and benefits. This is also a potentially useful strategy in increasing individuals’
participation in their own treatment and in health care decision making. Patient
adherence is a major impediment to the effectiveness of therapies. Increased
patient satisfaction with a treatment has been shown to be related to adherence
[17]. Accordingly, evaluating satisfaction with treatment may assist health care

providers in understanding the issues influencing treatment adherence and may
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help identify aspects of the management plan that require improvement to

enhance long term treatment outcome [90].

The ICCC framework (Figure 2.1) describes the importance of community and policy
aspects of improving health care for chronic conditions [91]. This model highlights
the importance of considering discrete yet linked attributes at the micro (patient
and family), meso (health care organisation and community), and macro (policy)
levels, underscoring the need for a multifaceted approach to health care outcome
assessment. To date, a comprehensive model for health service evaluation

including all these critical elements has not been tested.

Patient assessments are important elements of the evaluation of treatment impact,
alongside other clinical indicators. Bioethics has emphasised the importance of the
patient’s point of view in health care decisions through its call to respect patient
autonomy. Outcome research has specified the importance of the patient’s
perspective on the goal of medical care in its bid to accentuate patient-centred
outcome such as QoL [81]. It is recognised that linking patient-reported health with
physiological markers of disease provide not just unique information in patient
care, but also help to determine the severity of disease and monitor the trajectory

of illness [92]. These factors are also important in informing cogent policy decisions.

It is hard to dispute that the science of PROs is advanced, as illustrated in the vast
numbers of psychometric instruments available to assess these items. Perhaps
what remains is the greatest challenge; moving assessment of these constructs
beyond the research setting to routine clinical practice and perhaps as a part of

administrative data collection that will inform clinical and policy makers.

The relevance of the applicability of clinical trial evidence to real world populations
is commonly questioned [93]. Often participants in clinical trials are commonly
younger, have less comorbid conditions and commonly do not have the challenges
of poor health literacy and cognitive impairment that impact on outcomes of CHF

[94]. This conundrum is illustrated in the adverse events related to
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pharmacotherapy when agents move from the clinical trial to the usual care setting

[95].

Registry data provides a useful insight into real world situations that can provide
policy makers with reliable and valid data to inform policy decisions. A number of
registries have provided useful data to inform CHF management in the real world
setting [96-100]. Many of these registries provide useful data — particularly relating
to how factors such as socioeconomic determinants, level of insurance, and
ethnicity impact on health related outcomes. [101] Data for these registries is often
collected from administrative data sets that do not routinely use PROs. Including

valid and reliable PROs in these data sets may be useful in health service planning.

2.9 Innovative Care for Chronic Condition framework and policy decision

As shown in the ICCC Framework in Figure 2.1, a Positive Policy Framework is
contingent upon understanding the needs of patients and their families. This can be
achieved through a range of means, such as community consultations,
representations of democratically-elected candidates and lobbying from particular
consumer organisations. A potentially more equitable, just, reliable and valid
mechanism would be to include PROs in routine clinical assessments, clinical trials
and registries to allow an informed decision on how conditions, treatment and
health care interventions impact on the lives of individuals and their families. For
example, in Australia, the most rapidly increasing population are centenarians -
many of whom will endure and die of CHF. Yet, we know little of their needs and
service planning requirements. [102] Further, the development of reliable and valid
metrics that allow for the integration of micro, meso and macro elements of health
service delivery are needed. Health care policy, often constrained by partisan
politics and influence of powerful lobby groups, can struggle to keep pace with the
strategies needed to administer and monitor the increasing expense and
complexity of healthcare [103]. In CHF, the development of innovative treatments,
such as implantable cardiac defibrillators, left-ventricular assist devices have
outpaced the debate and discussion of the applicability and relevance to particular

groups [80, 104]. Despite benefits some patients may derive from these medical
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interventions, the default plan of providing these devices or procedures regardless
of patient’s wishes and priorities need to be re-examined by policy makers.
Furthermore, their use entails substantial financial, physiological, and psychological

costs to patients, health care system and community in general.

Policymakers and clinicians alike need to allocate limited resources to patients with
CHF to serve their interests and perspectives. Understanding the impact of these
interventions on individuals is likely to be critical in the future and require extensive
debate and discussion. Evidence based policy making is dependent on the
weighting of a range of issues including cost, measures of effectiveness, equity and
also the perspectives of patients and caregivers. Moreover, it is important to
consider the use of PROs in individuals who are cognitively impaired or from

culturally and linguistically diverse groups [36, 105, 106].

2.10 Chapter summary

This chapter has summarised PRO measures and their utility in CHF research and
considered the implications for policy initiative. It has demonstrated that there a
numerous PROs assessing a diverse range of constructs. Effective policy and
planning of health care services is dependent on being informed of the impact on
the individual and their families. This should be derived from prospective, rigorous
measures not ad hoc views and more importantly the sole perspective of health

professionals.

The ICCC has been introduced as an important framework to improve the
management of chronic illnesses. This model is designed to compel policy makers
to make decisions about service supply and health care spending that reflects the
balance of extending life with improved quality, a critical issue considering the
increasing global burden of chronic illnesses. As HRQoL is considered to provide a
multifaceted perspective of the individual living with a condition, the following

chapter will review the methodological and reporting rigor of HRQoL. .
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3.1 Introduction

The previous chapter has identified and discussed wide range of PROs that would
be useful in incorporating a person centred approach to care. As the burden of
chronic conditions increase as the population ages, a need to develop and refine
the metrics that includes the perspectives of patients at an individual and a
population level becomes critical. Effective evaluation of the efficacy of health care
intervention, treatment and planning will lead to health policy decisions on service
provision and health care spending that will foster extending life with improved

quality.

As discussed in Chapter Two, there are numerous PRO measures in CHF with the
aim of increasing the patient’s voice in their own health care. The use of such
instruments, especially those measuring HRQolL has increasingly been
acknowledged as crucial for evaluating the overall treatment effectiveness in
clinical trials. Information such as physical and psychological problems, adverse
effects of treatment, and social limitations are invaluable as they provide patient’s

perspective [1].

PROs as used in clinical trials have highlighted a wide range of benefits if applied in
clinical practice, such as increase health practitioner’s awareness of and ability to
address patients’ concerns and their preferences [2] and improve communication
[3] and hence support shared decision making [3]. Despite these critical benefits,
the translation of PROs from clinical trials to their use in clinical management has
been limited. The reason for this slow uptake may be due to the heterogeneity in
reporting of key HRQoL methodological factors in clinical trials which may have led
to inability to appreciate or to interpret these measures competently amongst
health care providers [4, 5]. Moreover, there is potentially inherent scepticism of
health professionals and policy makers on the utility of this approach. Investigating

the intent and psychometric approaches is necessary.

There are currently several generic and disease-specific HRQoL questionnaires used

in CHF trials. Examples of generic measures used in CHF trials include The Medical
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Outcomes Study (MOS) Short Form 36-item Health Survey [6, 7]and Sickness Impact
Profile[8] and European Quality of Life instrument (EQ 5D) [9]. Measures of heart
failure specific measures include Minnesota Living with Heart Failure Questionnaire
(MLWHF) [9] and the Kansas City Cardiomyopathy Questionnaire [10] to name a
few. They have all demonstrated acceptable levels of reliability, validity,
responsiveness and acceptability for CHF population [11]. However reporting
HRQol in clinical trials requires more than specific information on the psychometric
robustness of the tool for the specific trial population. Considerations such as on
data collection, appropriate timing of assessment, adequate statistical analysis and

outcome interpretation are all crucial to influence decision making.

3.2 Background

Chronic heart failure is a common, costly and resource intensive syndrome with a
poor prognosis. Patients with CHF experience poor outcomes including severely
impaired HRQoL [12]. Some studies have shown that patients with CHF
experienced a poorer QoL compared to individuals with other chronic conditions
[13, 14]. Many patients with advanced CHF also ascribe greater importance to the

quality rather than the length of their life [15].

The number of clinical trials incorporating HRQoL assessment as an endpoint has
increased in recent decades [16]. Increasingly CHF clinical trials focus on the
benefit of "add-on" therapy for which the cumulative benefits may be an
incremental gain in HRQolL, in spite of a limited impact on survival [17]. This
increased focus on incremental benefit means that methods of assessment and

reporting of endpoints such as HRQoL need to be rigorous and robust.

Although the purpose of measuring HRQoL in randomized control trials (RCTs) may
have been to guide future patient care and treatment decisions, there is evidence
of the limited influence of this approach on individual clinical decision making
and/or treatment policies [18]. This may be attributed to inadequate reporting, low
compliance with completing study measures, underpowered studies and variable
quality in studies assessing HRQoL [19-21]. Furthermore, most clinical trials using

HRQoL as an endpoint solely report psychometric properties and do not extend to
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the issue of relevance of the measure nor to the rigor in measuring and reporting
[22]. In spite of mushrooming of HRQoL assessment and as a consequence
numerous reviews and meta-analyses on HRQolL in patients with CHF [16, 23-25]
the methodological and reporting rigor of the HRQoL assessment in RCTs has not

been described.

3.3 Problem statement

The purpose of this review was to assess the methodological and reporting of
HRQoL in RCTs of pharmacotherapy in CHF, either as a primary or secondary
endpoint using the “Minimum Standard Checklist (MSC) for Evaluating HRQoL
Outcomes” [20] (Table 3.1). RCTs of pharmacotherapy were chosen for a number of
reasons; for its potential for incremental therapeutic benefit [26]; of additive
therapies [27]; and the fact that regulatory bodies such as the Food and Drug
Administration (FDA) in the United States (US) request HRQoL data when making
drug approval decisions [28]. Including non-pharmacotherapy and devices trials in
this review would require additional methodological and reporting issues to be
considered [29, 30]. This review also sought to investigate whether the
methodological and reporting quality of HRQoL outcomes in RCTs has improved
over time and as how HRQol outcome is used in the study (primary vs. secondary

outcomes).
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Table 3.1 Level of reporting according to the Minimum Standard Checklist for evaluating Health related quality of life outcomes in

pharmacological trials in CHF

HRQol issue

Description

Conceptual

A priori hypothesis stated

Rationale for instrument reported

Measurement

Psychometric properties reportedb

Cultural validity verified

Adequacy of domains covered

Assessed whether authors had a predefined HRQOL end point and/or stated

expected changes because of the specific treatment.

Assessed whether authors gave a rationale for using a specific HRQOL measure.

Assessed whether a previously validated measure was used or psychometric

properties were reported or referenced in the article.
Assessed whether the measure was validated for the specific study population.

Assessed whether the measure covered, at least, the main HRQOL dimensions

relevant for a generic HF population and/or according to the specific research




HRQol issue

Description

Methodology

Instrument administration reported

Baseline compliance reportedb

Timing of assessment documented

Missing data documented®

Interpretation

Clinical significance addressed

qguestion.

Assessed whether authors specified who and/or in which clinical setting the HRQOL

instrument was administered.

Assessed whether authors reported the number of patients providing an HRQOL

assessment before the start of treatment.
Assessed whether authors specified the HRQOL timing of assessment during the trial.

Assessed whether authors gave some details on HRQOL missing data during the trial.

This refers to the discussion of HRQOL data being clinically significant from a




HRQol issue Description

patient’s perspective and not simply statistically significant.

Presentation of results in general Assessed whether authors discussed the HRQOL outcomes, giving any comments

regardless of the results (either expected or not).

Adapted from Efficace et.al.[20]

®When multiple instruments were used in a single study only one instrument had to satisfy the item in a checklist to have deemed to have met

the health related quality of life issue for that study.

®High priority concerns that need to be satisfied



3.4 Methods

A search of the electronic data bases Medline and EMBASE was undertaken with
the assistance of a health librarian. The search strategy used relevant keywords and
Medical Subject Heading (MeSH) terms including ‘heart failure’ combined with
‘health related quality of life’, ‘pharmacological therapy’ and ‘randomized
controlled trials’ restricted to articles in English (See Appendix). The search was
restricted to 1990-2009 as it is in the last 20 years HRQoL has become a research
area of interest. RCTs were considered to be eligible if HRQoL was explicitly
designated as either primary or secondary endpoint. No restriction was set on type
or number of HRQoL assessments in the study. Case reports, editorials, letters,
commentaries, reviews, overviews and conference presentations were excluded
along with cases where HRQoL assessment was included as a part of a composite
endpoint. Studies with insufficient information regarding HRQoL assessment were
also excluded. Potentially relevant articles were initially retrieved and if it was
deemed appropriate the full text article were sought. Additional relevant studies
were identified through a manual search of reference lists from previous review

articles [16, 25].

The following information was extracted from included studies: Authors, main
objective and study interventions, diagnosis, duration of the study, sample size,
HRQoL used as primary/secondary outcome, description and type of the HRQolLs
used and whether a power calculation was undertaken. When the primary outcome
was not explicitly stated by the authors, it was defined as the one that was given

prominence in the report or the outcome used for the sample size calculation.

3.4.1 Minimum Standard Criteria

Each RCT was evaluated according to the MSC [20] (Table 3.1). This checklist
facilitates a critical review and interpretation of HRQoL outcomes by addressing the
basic and essential issues that a given trial should possess to have sound and
reliable HRQoL outcomes in clinical trials [20]. This checklist consists of 11 items
grouped into categories addressing basic and essential methodological and

reporting issues related to HRQoL assessment in clinical trials: conceptual,
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measurement, methodology, and interpretation. The items were originally selected
from the literature by consensus of HRQoL researchers and further refined by an
additional independent panel of 30 experts in the field of HRQoL including
clinicians, psychologists and statisticians [20]. Summative scores of eight and over,
including three mandatory items (baseline compliance, reporting psychometric
properties or referencing validation article and missing data documentation) on this
checklist were considered as 'probably robust'. Scores between five and seven or
not including all three mandatory items were classified as 'limited' and all other
studies were classified as 'very limited'. If more than one HRQoL instrument was
used, the study was credited for fulfilling a particular criterion/checklist if it was

satisfied by any one of the instruments employed.

3.4.2 Statistical Analysis

To examine the effect of time on the MSC total score for HRQoL outcome, a linear
regression model was used with the MSC total score as the dependent variable and
the time of publication as the continuous independent variable. Prior to linear
regression modelling, correlation analysis was used between MSC total scores, the
year of publication, the usage of HRQoL outcome (primary vs. secondary), sample
size and the duration of the study in weeks to identify any confounding variables. In
addition, the publication year was classified as before and after 2005 to further

examine any changes between these two time periods.

3.5 Results

A total of 392 studies were retrieved. After excluding 256 articles (Figure 3.1) not
meeting the inclusion criteria 136 studies were included in the review. Of the 136
studies (See Appendix), 73 (53.7%) studies were published from 2000 to 2009. Most
studies (n=112; 82.4%) used the New York Heart Association (NYHA) class to
identify the patient group studied, with the most common grouping being NYHA II-
Il (46/112; 41.1%) followed by NYHA II-IV (30/112; 26.8%). The reported duration
of the study ranged from 1 week to 235 weeks with 54 (40.0%) studies reporting 12

weeks or less. In some studies, this may include a run-in period (Table 3.2).
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318 studies
identified

30 studies from

44 studies from

Leidy (1999) Morgan (2007)
> 392 studies >
256 studies excluded
68 duplicates
———> .

84 not a pharmacological therapy
5nota RCT

26 study protocol

19 costing and/or modelling
5 review and commentary

10 no HRQoL outcomes result

Y 5 part of composite endpoint
2 not plublished in English
136 studies 32 not CHF patients
reviewed
Toaludiss Witk 117 studies with
. HRQoL as a
HRQoL as primary
A secondary
endpoint :
endpoint

Figure 3.1 Flow diagram of study selection
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Table 3.2 Characteristics of the studies included in the review. (n=136)

Characteristics n (%)
Sample size
<50 49 (36.0)
51-100 20 (14.7)
101 - 150 14 (10.3)
151 — 200 7 (5.1)
201 - 250 9 (6.6)
>251 37 (27.2)°
Study Duration (in weeks)®
<12 wks 54 (40.0)
13 - 24 wks 24 (17.8)
25 - 36 wks 18 (13.3)
37 - 48 wks 5(3.7)
249 wks 34 (25.2)
No. of questionnaire used per study
1 103 (75.7)
2 14 (10.3)
>3 19 (14.0)

®One study did not specify time frame.

bPercentages do not add to 100% due to rounding error.
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HRQoL assessment was described as either a primary or co-primary endpoint in 19
(14.0%) studies (Table 3.3). However in only 4 of these 19 studies (4/19; 21.1%) the
sample size was calculated based on a HRQolL hypothesis or the adequacy of
calculated sample size to detect clinically significant HRQoL changes was
considered. In more than half of these studies (10/19; 52.6%) a sample size
calculation was not reported at all and in five studies (5/19; 26.3%) the sample size
calculation was based on the other endpoints. Six of these studies (6/19; 31.6%)
were sub-studies of larger RCTs [31-35]. For studies where HRQoL assessment was
a secondary endpoint, only four studies (4/117; 3.4%) considered the adequacy of a
calculated sample size on HRQoL assessment [36-38] while 64 studies (64/117;
54.7%) did not report on the sample size calculation at all. Of all 136 studies
reviewed, 69 (50.7%) studies had a sample size less than 100 patients with the

median sample size of 81.5.
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Table 3.3 Characteristics of studies with health related quality of life as a primary/co-primary endpoint. (n=19)

Patie
nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention Calculation MSC class
Size® Duration” Instrument
Descri
ption
1. Baligadoo 1990 To assess the effect of an NYHA 10 Oral enoximone 3 weeks Disease specific None Limited
et al.[39] inotropic agent on quality of Il 150mg tds or PI. HRQoL"
life
2. Rector et 1993 To determine if the patients’ NYHA 804 Enalapril or 216 weeks MLWHF None Probably
al.[40] perceptions of the effects of I-lll Hydralazine and robust
enalapril  on their daily isosorbide
activities and sense of well- dinitrate
being were different from
those of a group treated with
hydralazine and isosorbide
dinitrate.
3. Ekeberg 1994 To test the hypothesis that 4-6 132 Enalapril 26 weeks Nottingham None Limited
et al.[32] treatment with the ACE mont Health Profile
inhibitor enalapril is hs




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group . Intervention b Calculation MSC class
Size Duration Instrument
Descri
ption
associated with a quality of after Physical
life similar to that on placebo  myoc Symptoms
ardial Distress Index
infarc
Work
tion
Performance
Scale
Life Satisfaction
Index
4. Rogers et 1994 To assess the quality of life of EF<=0 5025 Enalapril <=10mg 104 weeks Scales None Probably
al.[34] patients with left ventricular .35 or Pl excerpted from robust

dysfunction for up to 2 years
after randomization to

enalapril or placebo

validated
instruments
(POM),
Functional

Status




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention Calculation MSC class
Size® Duration” Instrument
Descri
ption
Questionnaire,
SF-36)

5. Cohn et 1997 To describe the response of NYHA 131 Vasodilating beta- 26 weeks MLWHF On HRQoL Probably
al.[41] quality of life to vasodilating IlI-IV blocker carvedilol robust

beta-blocker carvedilol in the or Pl.

subset of patients with the

most severe impairment of

exercise capacity
6.Dorszewsk 1997 To assess the effects of NYHA 36 Urapidil or PI. 12 weeks Modified On other Limited
i et al.[42] urapidil combined therapy on IlI-IV MLWHF endpoint

Qol, exercise tolerance and

haemodynamic parameters
7. Bulpitt et 1998 To measure quality of life NYHA 367 Angiotensin 24 weeks SIP On other Probably
al.[43] (QOL) in patients with mild to  1I-IV converting endpoint robust

moderate heart failure

enzyme (ACE)




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group . Intervention b Calculation MSC class
Size Duration Instrument
Descri
ption
treated with  angiotensin inhibitors POM
converting enzyme (ACE) cilazapril or
Mabhler Index of
inhibitors cilazapril or captopril
) dyspnea-fatigue
captopril.
(Provider
supplied)
Health  status
index
8. Newby et 1998 To assess the effect of NYHA 110 Candoxatril or PI. 12 weeks Questionnaire None Limited
al.[44] candoxatril, on  exercise I-lll assessing

capacity, clinical status and
quality of life in patients with
mild to moderate chronic
failure

heart receiving

angiotensin converting

breathlessness,
fatigue and

well-being*




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention Calculation MSC class
Size® Duration” Instrument
Descri
ption
enzyme inhibition.
9. Sanderson 1999 To compare the long-term NYHA 51 Metoprolol or 12 weeks MLWHF On HRQoL Limited
et al.[45] clinical efficacy of treatment II-IV Carvedilol
with  metoprolol  versus
carvedilol
10. Cowley 2000 To measure health-related NYHA 203 Losartan or 48 weeks MLWHF On other Probably
et al.[31] quality-of-life  (HRQolL) in IV Captopril endpoint robust
elderly symptomatic heart P
failure patients following
treatment with an
angiotensin 1] receptor

antagonist (losartan) vs. an
angiotensin-converting-
inhibitor

enzyme (ACE)

(captopril)




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention b Calculation MSC class
Size® Duration Instrument
Descri
ption
11. Fung et 2002 To compare the effectiveness NYHA 63 Metoprolol 50 mg 12 weeks MLWHF On other Limited
al.[46] of beta blockade in patients II-IV twice daily or endpoint
with heart failure and AF carvedilol 25 mg
using MLWHF as a symptom twice daily in
measure addition to
standard therapy
12. Lader et 2003 To evaluate the effect of NYHA 589 Digoxin therapy 52 weeks SF-36 None Probably
al.[35] digoxin therapy on HRQoL -1V robust
Ladder of Life
CES-D State
Anxiety
Inventory
State Anger

Inventory




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention Calculation MSC class
Size® Duration” Instrument
Descri
ption
MLWHF

13. Lopez- 2004 To investigate the need for NYHA 73 Inotrope or PI. unknown MLWHF None Limited
Candales et hospice and palliative care IlI-IV
al.[47] programs among patients in

end-stage heart failure who

receive intermittent infusion

of inotropes with MLWHF as

a primary endpoint.
14. Majani 2005 To examine the effect on NYHA 3010 Valsartan (160 mg 156 weeks MLWHF None Probably
et al.[33] quality of life (QOL) of -1V twice daily) or robust

valsartan administered in placebo in

addition to prescribed addition to

background heart failure prescribed

therapy background

therapy (beta-




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention Calculation MSC class
Size® Duration” Instrument
Descri
ption
blockers or
angiotensin-
converting
enzyme
inhibitors)
15.Rajendra 2005 To compare the conventional 41 52 weeks MLWHF None Limited
n et al.[48] with individualised digoxin
dosing on quality of life and
other various clinical
outcome
16.Parissis 2007 To investigate the impact of NYHA 63 24h KCCQ None Limited
et al.[49] levosimendan on QoL, llI-IV levosimendan
physical activity and infusion or DAS!
emotional stress in patients Placebo BDI

with severe CHF




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention b Calculation MSC class
Size® Duration Instrument
Descri
ption
SDS
17. Kourea 2008 To investigate the effects of NYHA 41 Darbepoietin-a 12 weeks KCcQ Post power Limited
et al.[50] recombinant human II-lll plus iron or calculation
DASI
erythropoietin analog Placebo plus iron on KCCQ
darbepoetin-a on quality of BDI
life and emotional stress
SDS
18. Yip et 2008 To assess the effects of LVEF> 150 1) diuretics alone, 52 weeks MLWHF On other Limited
al.[51] delapril  compared  with 45% (2) diuretics plus endpoint
captopril on quality of life,
irbesartan, or (3)
symptoms and LV global and
diuretics plus
regional function
ramipril
19.Fontanive 2009 To evaluate the effects of NYHA 68 L-arginine or 12 weeks MLWHF On HRQoL Probably
et al.[52] orally administered L-arginine II-lll Placebo robust




Patie

nt Power
Sample Study HRQolL
Authors Year Main Objective Group Intervention b Calculation MSC class
Size® Duration Instrument
Descri
ption

in CHF patients on quality of
life, six minute walking tests
and complete Doppler and
echocardiographic

evaluation.

® As reported in the paper (this may be the number of patients recruited, the number of patients who completed the study, or the number of patients who have completed

health related quality of life assessments).
® As reported in the paper (this may include a run-in period)

° Author developed



Although most of studies in this review used a single measure of HRQoL (n= 103;
75.7%), the number of instruments used in a single study ranged from one to five.
In cases where multiple measures were used, the most common combination
consisted of a condition specific measure and generic measure (9/21, 42.9%). The
most commonly used HRQoL measure in CHF trials has been the Minnesota Living
With Heart Failure Questionnaire (MLWHF) (n=83 studies) followed by a generic
measure, Global assessment (n=31 studies where 26 studies were patient provided
and 5 studies were provider assessed). In five studies where global assessment was
provided by the physician three of these studies also included patient provided
HRQoL. The only utility focused measure used in studies in this review was the EQ-
5D (n=6). The results from discrete domains of an instrument were reported in 26
studies (19.1%). Similarly in 33 (24.2%) studies where multiple instruments have
been used, results from individual instrument were reported. However, no study

reported statistical adjustments for multiple comparisons.

3.5.1 Minimum Standard Checklist

Overall, 83 (61.0%) studies reported an a priori hypothesis or had a predefined
HRQoL endpoint (Error! Reference source not found.). The rationale for instrument
selection was reported in 34 (25.0%) studies. Eighty-six (63.2%) studies provided
psychometric properties of the instrument used or cited the validation study.
Interestingly, although 12 (8.8%) studies stated that the HRQoL instrument was
developed for the purpose of their study, none of these studies reported the
psychometric properties of the instrument or cited the source of a validation
process. In 38 (27.9%) studies it was unclear whether the instrument was
developed for the study or the authors were using an already established

instrument.

While only 55 (40.4%) studies specified who and/or in which clinical setting the
HRQoL instrument was administered, most of the studies (n=130; 95.6%)
documented the timing of HRQolL assessment. Although 107 (78.7%) studies
discussed the general result of HRQoL outcome in their discussion, only 57 (41.9%)

studies addressed the clinical significance of the HRQoL outcomes. Only 23 (16.9%)
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studies satisfied all three mandatory items of MSC. According to the MSC, 26
(19.1%) studies were considered ‘very limited’ in methodological and reporting of
HRQoL results and 91 (66.9%) studies were evaluated as ‘limited’. Only 19 (14.0%)
studies were considered to be ‘probably robust’. Table 3.4 Level of reporting a
according to the (adapted) b MSC for evaluating HRQoL outcomes in CHF
pharmacological trials by the duration of study period and by use of HRQolL

endpoint
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Table 3.4 Level of reporting according to the (adapted) MSC for evaluating HRQoL outcomes in CHF pharmacological trials by the duration of study period and by use of

of HRQolL endpoint

Publication year HRQol endpoint Total
n (%) n (%)
MSC Standard Checklist 1990 - 2004 2005 - 2009 Primary Secondary
(n=89) (n=47) (n=19) (n=117) (n=136)

Conceptual

A priori hypothesis stated 52 (58.4) 31 (66.0) 18 (94.7) 65 (55.6) 83 (61.0)

Rationale for instrument reported 17 (19.1) 17 (36.2) 7 (36.8) 27 (23.1) 34 (25.0)
Measurement

Psychometric properties reported 56 (62.9) 30 (63.8) 15 (78.9) 71 (60.7) 86 (63.2)

Adequacy of domains covered 70(78.7) 42 (89.4) 18 (94.7) 88 (75.2) 112 (82.4)



Publication year HRQolL endpoint Total
n (%) n (%)
MSC Standard Checklist 1990 - 2004 2005 - 2009 Primary Secondary
(n=89) (n=47) (n=19) (n=117) (n=136)

Methodology

Instrument administration reported 38 (42.7) 17 (36.2) 13 (68.4) 42 (35.9) 55 (40.4)

Baseline compliance reported 41 (46.1) 19 (40.4) 12 (63.2) 48 (41.0) 60 (44.1)

Timing of assessment documented 86 (96.6) 44 (93.6) 18 (94.7) 112 (95.7) 130 (95.6)

Missing data documented 44 (49.4) 17 (36.2) 12 (63.2) 49 (41.9) 61 (44.9)
Interpretation

Clinical significance addressed 37 (41.6) 20 (42.6) 17 (89.5) 40 (34.2) 57 (41.9)

Presentation of results in general 71(79.8) 36 (76.6) 19 (100.0) 88 (75.2) 107 (78.7)



Publication year HRQol endpoint Total
n (%) n (%)
MSC Standard Checklist 1990 - 2004 2005 - 2009 Primary Secondary
(n=89) (n=47) (n=19) (n=117) (n=136)
Checklist score
Very limited 17 (19.1) 9(19.1) 0(0.0) 26 (22.2) 26 (19.1)
Limited 60 (67.4) 31 (66.0) 11 (57.9) 80 (68.4) 91 (66.9)
Probably robust* 12 (13.5) 7 (14.9) 8(42.1) 11 (9.4) 19 (14.0)

®When multiple instruments were used in a single study only one instrument had to satisfy the item in a checklist to have deemed to have met the HRQoL

issue for that study.

®An issue relating to ‘Cultural validity verified’ on the checklist has been omitted.

‘Including three mandatory items; baseline compliance reported, missing data and psychometric properties documented or referenced.



Correlation analysis demonstrated that no confounding variables were present. A
linear regression analysis showed the absence of a significant time effect on the
MSC scores (B = 0.025; p=0.775). The percentage of studies judged as ‘probably
robust’ was 14.9% for those published between 2005 and 2009 and 13.5% for those
published earlier (Error! Reference source not found.). A similar pattern was
observed in the ‘limited’ and ‘very limited’ groups. In fact, the only MSC item that
has improved significantly over time was ‘rationale for instrument selection’; 36.2%
(17/47) of those studies published between 2005 and 2009 compared to 19.2%
(17/89) of the studies published earlier provided the rationale.

Quality of reporting on HRQoL was higher in the trials with HRQoL as a primary/co-
primary endpoint (Error! Reference source not found.). These trials were more
likely to report an a priori hypothesis (94.7% vs. 55.6%), the clinical setting in which
HRQoL instrument was administered (68.4% vs. 35.9%), and to discuss the clinical
implication of the result (89.5% vs. 34.2%). According to the MSC, while 42.1%
(8/11) of the studies with HRQolL as a primary/co-primary endpoint were
considered ‘probably robust’, the percentage was much lower for the studies with
HRQolL as a secondary endpoint (9.4%, 11/117). Of the studies with HRQoL as a
primary/co-primary endpoint, the remaining 57.9% (11/19) of the studies were
evaluated as ‘limited’ with none being ‘very limited’. However, 22.2% (26/117) of

the studies with HRQoL as a secondary endpoint were ‘very limited’.

3.6 Implications of this review

Although HRQoL assessments have the potential to provide a meaningful and
clinically relevant outcome of a disease and the effects of pharmacotherapy from
the patient’s perspective, our analysis reveals that the methodological and
reporting rigor of HRQoL assessment in these RCTs has been less rigorous than
reporting standards in cancer [53]. Only 14.0% of the studies can be described as

‘probably robust’. This compromises the value of such data.

In some studies the researchers did not provide an operational definition of HRQoL
and the ambiguity of those constructed has been previously noted [21].

Subsequently, there was no description of how the multidimensional concept of
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HRQol including physical, psychological and social domains was measured. In fact,
in some studies the terms “HRQol” and “physical functioning” and/or
“symptoms/side effects” were used interchangeably from study question to
methods to discussion. For example, in a study the research question may
specifically address only one dimension of HRQoL such as physical functioning but
in the discussion the term HRQoL would be used, or a study question may refer to
HRQoL but only one dimension of HRQoL such as symptom burden was actually
measured. This confusion and ambiguity has been previously reported [54].
Although the summative HRQoL score is influenced by each domain, these domains
in isolation do not constitute a comprehensive assessment of HRQoL. Therefore,
extreme caution is required in drawing conclusions about HRQoL benefits when the
assessment is based on the interpretation of results from a limited number of
domains [19]. Furthermore, using a subset of an existing instrument may
compromise the integrity of the psychometric properties of the original instrument
[55]. Consequently, the use of the term HRQoL should be avoided when the study

question only addresses one dimension of the concept or vice versa [54].

In this review, 61.0% of the studies stated an a priori hypothesis (or had predefined
HRQoL endpoints) although only 25.0% provided the rationale for the choice of the
HRQoL instrument. This is an important issue as an a priori hypothesis and the
choice of a specific HRQoL instrument are interwoven [56]. The choice of HRQoL
instrument in a study should be determined by the severity and nature of the
disease as well as expected benefits and side effects of the treatment.
Consequently, the a priori hypothesis should indicate which aspects of HRQoL are
measures of interest and likely to be affected by the treatment under consideration
[57]. This will ensure that an appropriate, relevant, valid and responsive instrument
will be used for the study [58]. By reporting on these conceptual issues, the
consumers of research can critically examine the extent to which the selected

instrument covers the research question.

Although more than half of the reviewed studies used an existing instrument, only
63.2% of the studies reported psychometric properties or referenced the validation

study. This raises a question about the validity, reliability, responsiveness,
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sensitivity and appropriateness of the HRQoL outcomes in the remaining studies
(36.8%). In addition neglecting to report on psychometric properties of the
instrument may also compromise the ability to critique whether the HRQolL
instrument is reliable and valid. In this review, 95.6% of the studies documented
the timing of HRQoL assessment but only 40.4% of the studies reported on the
method of HRQolL instrument administration. These issues are essential in

interpreting study data.

In almost half of the studies, the reported duration of the study was 12 weeks (3
months) or less. The timing of assessment is important especially when evaluating
an outcome such as HRQoL. In most situations, following a baseline assessment, a
sufficient length of time may be required before HRQoL changes occur and this may
be different from the time for clinical changes to appear. Incorrect timing of HRQoL
assessments could potentially jeopardize the reliability and the validity of the
HRQol findings [59]. Erroneous findings may result due to possible confounding of
the treatment effect on HRQolL assessment with the differential effects in
assessment timing. If the treatment effect was measured on a HRQol instrument
outside an accepted time window the result may be different. Choosing appropriate
timing of HRQoL assessment must be considered carefully to ascertain possible

transient effects of treatment on HRQoL.

Only 44.9% of the studies in this review documented missing data and 44.1%
reported on baseline compliance. This is an important issue especially in studies of
elderly patients with CHF. In such studies, patients often drop out of the study
because of severe illness or even death. This may lead to selective loss of
information and hence a bias may be introduced. Moreover, the most pertinent
HRQoL results could possibly be obtained from patients who may not complete the
trial [19]. In addition, this loss of information would reduce the sample size and/or
information, hence the ability to detect clinically meaningful differences.
Consequently, it is critical to provide information on strategies used to minimize
HRQoL missing data and/or at least acknowledge how they were managed to

increase validity of HRQoL results. This will aid interpreting HRQol result.

74



In this review, few studies with HRQoL as a primary/co-primary endpoint reported
sample size based on a HRQoL hypothesis or considered the adequacy of the agreed
sample size on HRQoL assessment. In addition, almost half of the studies had a
sample size less than 100 patients. All of these studies may have been inadequately
powered to detect clinically important differences in HRQoL scores and this was
acknowledged in some of the reports. It has been suggested that even when HRQoL
assessment is a secondary endpoint and hence a power calculation is not expected,
some a priori hypotheses should be made concerning the expected changes in
HRQoL scores either as an effect size or minimal important differences for agreed
sample size [19]. This assessment will assist in eliminating the disparity between

clinical and statistical significance [58].

Most of the studies in this review reported on multiple HRQolL comparisons
between different time points or/and using multiple instruments. These can
potentially increase the proportion of missing data and false positive results caused
by multiple comparisons without appropriate statistical adjustments [60].
Consequently numerous approaches have been suggested to minimize this risk such
as comparing only the summary score, adjusting p values, or to analyze only
selected domains [19, 60]. However, all of these approaches will place limitations
on the interpretation of the results and caution should be exercised in drawing
conclusions from such HRQolL results. Furthermore, most of the studies did not
specify in the a priori hypothesis whether the comparisons were made between
treatment arms after randomization or with their respective baseline scores
obtained at randomization. There is clearly a need for the consensus on the most

relevant way to analyze longitudinal HRQolL data [56].

In a systematic review [61] of the generic quality of life questionnaire, the Medical
Outcome Study Short Form Health Survey, SF-36, the authors concluded that
quality of life outcomes in clinical trials are frequently underestimated and often

overlooked.

Despite a dearth of information on improving methodological and reporting quality

of HRQoL outcomes [19, 62, 63], the reporting quality of HRQoL in CHF
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pharmacotherapy RCTs has not improved over time. In this study this trend was
noted in all items in MSC checklist except for ‘rationale for selecting a specific
HRQoL questionnaire’. While few studies published before 2005 addressed this
issue the studies published more recently showed higher compliance. This may be
due to the US FDA requiring support for the labelling treatment benefit claim when
making drug approval decision [64]. As expected, quality of reporting of HRQoL was

superior in trials with HRQoL as a primary/co-primary endpoint.

Efforts, especially in oncology, to improve HRQolL assessment and reporting in
clinical trials have seen a major improvement [53]. The reasons suggested for this
improvement are the development of specific guidelines and checklists for
reviewing and facilitating the critical appraisals and interpretation of HRQolL
outcomes [65]. A lack of familiarity regarding psychometric considerations of
HRQoL measurement issues may contribute to inadequate reporting [53].
Developing and adopting similar guidelines and checklists in CHF may lead to an

improvement in reporting.

3.6.1 Limitations of the review

There are some potential limitations to this review. Despite the search strategy
using two literature databases, the criteria for this review may have omitted some
relevant and important studies especially in non-pharmacological and device trials.
However the purpose of the study was to review the methodological and reporting
rigor in HRQoL assessment using pharmacotherapy as an exemplar. This review did
not take into account unpublished reports and the scarce details in some articles
that have limited their usability in this review. Although issues addressed in terms
of design and methods of measurement of HRQoL discussed in this review were
limited to pharmacological trials, important HRQoL methodological issues in
analysis, presenting and interpreting results could be applicable to other RCTs in

CHF.

This review did not assess the overall quality of the trial but only the

methodological and reporting quality of HRQoL assessment in the trials.
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Furthermore, some methodological deficiencies may lie in the reporting (or not
reporting) rather than in their performance. In addition, this review did not
evaluate the appropriateness or the importance of HRQoL as an outcome in clinical
trials or the quality of the validation of the HRQoL instruments used. Although the
MSC was developed in oncology, critical HRQoL assessment issues addressed in the
checklist were adapted in this review for CHF. Using other criteria, the studies could
have been categorized somewhat differently. Furthermore, by summarizing the 11
items in MSC quality criteria into one overall score may have weighted all items as

equally important, which may not be the case.

3.7 Chapter summary
This chapter has reviewed the methodological and reporting rigor of HRQoL in RCTs

of pharmacotherapy in CHF.

Although HRQolL is an important clinical endpoint with a potential to influence
clinical decision making, evidence to date has shown a limited impact of HRQoL on
patient management [18]. This may be due to clinicians’ skepticism as to the
validity of HRQoL. To date few studies reporting HRQoL in CHF were deemed
‘probably robust’ using validated criteria. It is important to consider that RCTs are
perhaps the most rigorous form of research reporting and identify the best case
scenario for reporting. Refining guidelines and checklists for the assessment of
HRQoL outcomes in CHF clinical trials is warranted and is currently being developed
by the Consolidated Standards of Reporting Trials (CONSORT) group [66]. The

following chapter will critically review PIOs in CHF across the illness trajectory.
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4.1 Introduction

The previous chapter has assessed methodological and reporting quality of HRQoL
in CHF RCTs. The wide variations in methodological and reporting standards have
led to difficulties in interpreting HRQoL data which in turn may have led to slow
uptake of HRQoL in clinical practice. This thesis conceptually advances the

discussion of PROs to discuss the issue of PI1Os.

The purpose of this chapter is to review PIO measures used in CHF and discuss
methodological issues. The advantages and disadvantages to these outcome
measures are included and recommendations for a comprehensive, patient centred

outcome assessment suggested.

Outcome measures are important in determining both the efficacy of the treatment
and quality of care by capturing patient’s health status. Including the patient’s
perspective via PROs is important but it is often erroneously considered to be the
only outcome that is important to patients. Objective measures such as mortality
and morbidity in addition to PROs would encapsulate all dimensions of the quality
of care and provide more comprehensive account of outcomes important to
patients. To describe the PIOs in CHF, a structured literature review was
undertaken. This review discusses the concepts and methodological issues related
to measurement of PIOs in CHF. Outcome assessment at the level of the patient,
provider and health care system is discussed in the context of PIOs. The
perspectives of all stakeholders are considered in proposing a core outcomes set
that is important to patients but are also meaningful and relevant to providers and
health care system. This core outcomes set would potentially provide a

comparable, comprehensive and accurate assessment.

As discussed in previous chapters, CHF is a common, complex syndrome occurring
most commonly in the elderly [1]. CHF is often associated with limited physical,
psychosocial and economic capacity [2, 3]. Symptom burden and lengthy, costly re-
hospitalisations are defining characteristics of the CHF trajectory [4]. People with
CHF often have multiple medical conditions and live with debilitating symptoms

such as fatigue and breathlessness. Therefore, the primary objective in the
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management of CHF is to optimise patient’s wellbeing in the context of longer-term
survival. Balancing these two perspectives is challenging and requires an
understanding of the individual’s values and wishes, juxtaposed with those of

health professionals and society at large.

4.2 Outcomes

Outcome measurement makes an important contribution to describing,
interpreting and predicting the effects of disease and the influence of health care
interventions [5]. Outcome assessment can be used not only to evaluate the
efficacy of interventions but also to describe the impact of care on patients (e.g.
patient satisfaction). Furthermore, outcome assessments support evidence-based
clinical decision-making at the individual patient level, and identify aspects of care
for further improvement [6]. Consequently the concept of outcomes naturally

directs attention to the needs of patients and their well-being [7].

Choosing inappropriate outcome measures may lead to unimportant or misleading
information, wasted resources and a loss of opportunity to demonstrate potential
benefits. Despite debate on perspectives of management in CHF [8-11], choosing
which outcomes to measure from the large range available remains challenging,
and researchers and clinicians alike require further guidance [12]. At the same time,
as mentioned in previous chapters, there are calls from agencies such as the FDA in
the US [13] for researchers to generate outcome models that clearly explain the
roles and relationships between outcomes in providing an evidence base. As
individuals live longer with chronic conditions, the burden from comorbidities
increase and assessing the relative contributions of different conditions and

treatments becomes increasingly complex [14].

4.2.1 Patient important outcomes

A growing interest in patient centred care has naturally led to seeking outcome
measures that are important to patients[14]. Outcomes that are important to
patients are those that patients notice, care about and for which they would be
willing to undergo a treatment with associated risk, cost, or inconvenience for it to

be the only thing that changed [15].
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PIOs are outcomes that directly measures patients’ QoL [16] and/or quantity. This is
in contrast to surrogate, substitute, or physiologic outcomes that clinicians may
consider important. Intermediate measures such as medication adherence and
surrogate outcomes such as improved cardiac output may be easier and quicker to
measure. However these outcomes are not important to patients as they carry no
meaning in improving the quality or quantity of life [17]. In contrast, outcomes such
as symptoms, mortality and morbidity/hospitalisation would be valued. Clinicians
and health service managers, planners and policy makers often need intermediate
and surrogate measures to monitor progress, understand causal relationships and
evaluate cost-effectiveness. Yet, the quality of these measures ultimately hinges on
the strength and validity of the evidence that they are predictive of outcomes that
are important to patients. Other terms used to indicate patient important
outcomes include “patient oriented outcome” [18], “personal significant outcome”

[19], “patient centred outcome” [20] and “patient focused outcome” [21].

4.3 Information sources and search

Electronic databases Medline and Cumulative Index to Nursing & Allied Health
Literature (CINAHL) were searched in addition to the World Wide Web using the
Google Search Engine. Medical Subject Heading (MeSH) terms and keywords used
in this search related to CHF and outcome assessment, outcome classification,
health care outcomes and patient outcomes (see Appendix). Searches were not
limited to any date range to enable insights into changes that may have occurred in
outcome concepts or methods. Further additional data sources, such as clinical
guidelines and policies were hand searched for information relevant to the review.
The search was limited to reviews, editorials or comments on outcomes in CHF
published in English. Methodological issues pertaining to adverse events [22] and
burden of disease (e.g. frequency of tests, clinician assessment of disease burden)

[23] were also identified.

4.3.1 Data extraction and synthesis
Data were summarised and managed using Endnote XV (Thomson Reuters, New

York) software. Articles retrieved were analysed for discrete outcome measures
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identified as important to patients and to discuss issues in methodological
assessment and their relevance to patients. In addition those outcomes identified
to be important to patients were analysed for their relevance to clinicians and

health care systems.

4.3.2 Eligibility criteria
Articles were eligible if they identified outcomes important to patients in CHF and
considered concepts and methodological issues related to measurement of these

outcomes in CHF.

The following questions drove the selection of articles and information.

e What are the discrete outcomes measures identified as important to
patients in CHF?
e What are the measurement and methodological issues of outcome

measures that have been identified as important to patients?

4.4 Results
The following numbers of references were retrieved for this review. CHF and
outcome assessment (n=107), outcome classification (n=2), health care outcomes

(n=4), and patient outcomes (n=65) (see Appendix).

4.4.1 What are the discrete outcome measures identified as important to patients in
CHF?

Discrete outcome measures identified as being important to patients were; survival
(mortality) [8, 9, 24-26], event free survival [24, 27, 28], hospitalisation[8, 9, 11, 20,
29], PROs (e.g. symptoms, Qol) [9, 10, 24, 30, 31], and economic outcomes (e.g.
cost and resource use per patient)[23, 32-34]. In addition, outcome measures such
as mortality, morbidity as well as PROs such as symptom burden, functional status,
psychological state, compliance with a therapeutic regimen, self-management and
QoL are identified by the American College of Cardiology/American Heart
Association (ACC/AHA) as important data elements for assessing the clinical

management and outcome of patients with CHF [20]. To simplify understanding of
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discrete outcome measures in CHF, the distinction between clinical trials and

management has been made in their discussion.

Mortality

Mortality is a critical outcome measure in CHF especially when it is unexpected,
premature, or avoidable. Unexpected death may be a result of both cardiac and
non-cardiac causes. To be a reliable and valid outcome at the system level,
appropriate casemix and severity adjustments need to be made to adjust for these

differences [25].

In CHF clinical trials, all-cause mortality has found favour as an unbiased and
unambiguous outcome [9] and has been used as a sole primary outcome [8].
However as CHF care improves, mortality is becoming a less frequent event in some
clinical trials, with the result that large sample sizes are required to detect
differences between intervention and control groups [9]. This has led to mortality
being included as part of a composite outcome (usually with hospitalisation). This is

controversial because of the potential for unequal weighting of events [24].

The choice of all-cause versus cause-specific mortality is also contested [26].
Although all-cause mortality will result in a higher event rate, the inclusion of
deaths not the result of cardiovascular disease will invariably reduce sensitivity and
therefore power to detect an intervention effect [26]. Assessment of cause-specific
mortality improves precision but presupposes no impact on non-cause specific

mortality, which may not necessarily be true.

As well as providing a clearer indication of the effects of management, cause-
specific mortality can also provide insights into a broader concept of chronic
condition and its mechanism. However, a focus on cause-specific mortality requires
researchers to distinguish between cardiovascular death and death caused by
comorbidity. The difficulty of adjudicating the cause of death may depend on the
quality of documentation provided on the death certificate, particularly for
community based deaths [26]. Furthermore, although cause-specific mortality may

provide clinicians and health service operatives with important information to
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improve care and service delivery, it may not be meaningful to patients or their

families for whom the impacts will be the same regardless of cause [26].

Hospitalization

Data on hospitalization (eg. cause of admission, length of stay) provides useful
information on prognosis, allows inference regarding the burden of CHF and
management on patients and their families, and informs cost effectiveness analysis
[24]. Despite its utility, hospitalisation as an outcome measure has limitations.
Admission to the hospital is influenced by patient and social preference and
differences in practice patterns, with thresholds determining admission and length
of stay varying according to country, region and even institution [8]. The use of
“observational stays” in some institutions and “short stay”[8] holding units in
emergency departments further confounds comparison between studies. As with
mortality, there is also the dilemma of whether to choose all-cause or cause-
specific hospitalisation, with advantages and disadvantages to each [26]. When
adjudicating the reason for hospitalisation, the definition of CHF hospitalisation is
likely to vary depending on severity of CHF, comorbidities and related admission
policies [11]. Although the rigor of this metric has been widely challenged, the
importance of hospitalisation in terms of health care system costs has maintained

this focus.

Patient Reported Outcomes

As discussed previously, over the past two decades there has been a growing
interest in collecting outcomes that are important to patients to ensure clinical care
is patient centred [35]. Implicit in this process is obtaining the perspective of the

patient through the use of PRO.

As discussed in previous Chapters, PROs can be used to inform health decisions in a
wide range of applications from individual patient decision-making through to
developing health policy aimed at improving population health [36]. Routine
administration of questionnaires to measure PROs can be used to screen for unmet
needs [7] or problems such as depression and anxiety [37]. Evaluating satisfaction

with treatment may assist providers in understanding the issues influencing
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treatment adherence and may help identify aspects of management linked to long-
term treatment outcomes [38]. PROs can also facilitate communication amongst
the health care team by providing a common language amongst professions from
different clinical backgrounds [39]. Finally, established discrepancies between
clinician and patient perceptions of symptoms and treatment effectiveness

mandate collection of patient reported data to inform future practice [39].

In clinical trials, PROs provide a number of advantages over and above traditional
outcomes such as mortality. They offer a way to differentiate benefits when two or
more treatments present with similar clinical efficacy [40]; they measure the
benefit of "add-on" therapy that has the primary objective of providing an
incremental benefit to QoL rather than substantial impact on survival [41]; and they
can be used to examine long-term impacts of treatment on daily life in the context

of lengthy survival, increasingly an issue in CHF [42].

Issues in Patient Reported Outcomes

PROS usually reflect unobserved (latent) concepts which may manifest themselves
in different observable ways depending on the condition or treatment of interest.
There is a challenge in selecting the most appropriate measure that would fulfil the
objectives of the outcome assessment. It must also be guided by the severity and
nature of CHF and ensure PROs measure selected would measure benefits/side
effects of the therapy as well as the change in patients as CHF progresses. PROs are
inherently subjective and rely on patient’s self-report [43]. This means it is also
imperative for PROs to be reliable and valid as well as responsive and relevant [44].
In addition, relying on self-report means PROs data are more prone to missing data
than other clinical outcomes [34]. This is an important issue especially in many CHF
studies where elderly patients may often drop out due to severe illness or even
death. Consequently, this type of missing data may lead to bias which may result in

an erroneous conclusion [45].

In evaluating PROs, the timing of the outcome assessment is crucial. In most
situations, the timing of the assessment of PROs will depend on disease

progression, the therapy response, the risk of premature death or adverse events
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and the respondent burden [44]. Incorrect timing of PROs assessments could
potentially jeopardize the reliability and the validity of the PROs findings [46] by
biasing the treatment effect. If an evaluation of PRO measure took place outside an
accepted time window the result may be different. In addition, choosing
appropriate timing of PRO assessment, requires careful consideration of the

transient effect of therapy on PROs measure.

PRO data, especially Qol, comprise multiple components such as individual's
perceived physical, psychological, and social well-being [47]. Statistical analyses of
these data often result in false significant results due to multiple testing. Several
methods have been suggested to address the multiplicity issues such as comparing
only the summary score, adjusting p-values, or to analyze only selected domains

[45, 47).

In interpreting PROs, there is a need to determine the minimal important difference
(MID). This measure enables interpretation of outcome assessment beyond
statistical significance. However, it can be argued a meaningful change is a
subjective concept and it may differ depending on different perspective. There is
clearly a need for a comprehensive interpretation strategy that incorporates
different anchors, each having its own metric that is meaningful to a given audience
[32]. Works have been carried out to establish MID for Minnesota Living With Heart
Failure Questionnaire [48] and the Kansas City Cardiomyopathy Questionnaire [49],

two most popular HRQoL measures used in CHF [50].

Economic Cost

With two-thirds of the economic burden of CHF accounted for by admissions to
hospital [34], outcomes such as admission or/and readmission along with visits to
the physicians are considered important [32]. Currently CHF patients have three
times as many visits to the health care provider, twice the number of emergency
visits and greater than three times more inpatient admission compared with other
patients [51]. Subsequently, frequent admissions to hospital and visits to physicians

would have an impact on the economic cost. At an individual level, economic cost
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would include lost productivity as well as direct and indirect costs of care at

personal level such as hospital transportation [33]

Adverse Events

An adverse event is defined as an unintended harm due to medical management or
lack thereof in contrast to complication arising from the underlying disease [22].
Although adverse events may be linked with quality of care and patient safety,
presence does not necessarily indicate poor quality, nor their absence good quality
[22]. Most patients with CHF have one or more co-morbid condition that will
potentially cause treatment conflict, [52] especially when multiple medicines are
prescribed. This places patients with CHF at risk of adverse outcomes which may be

captured by mortality, hospitalisation and PROs (eg. side effects and symptoms).

Burden of disease

Burden refers to the demands experienced by patients, caregivers, clinicians, the
health care system and society [5]. Patients’ and carers’ burden can be expressed as
mortality, hospitalisation, and PROs such as symptom burden [31]. In some
instances economic burden is also described at an individual level. As mentioned
above, this may include lost productivity as well as direct and indirect costs of care
such as hospital transportation due to [33] but may also include physical and
emotional burden especially for the elderly. Patients’ and carers’ burdens are
usually linked with expectations of and satisfaction with care [5] as measured via

PROs.

The burden of CHF at a system level has generally been measured with traditional
indices such as incidence, mortality, and morbidity and increasingly health services
utilisation, particularly hospitalisations [53] and they may provide valuable
information to patients. One definition of the burden of disease is a measure of the
years of healthy life that an individual or population loses as the result of disease.
Generic outcomes that combine both mortality and morbidity into a single index
such as disability adjusted life years have also been used [54]. However from

patient’s perspective these indices are not easy as easy to understand. Identifying
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the outcomes important to patients such as QoL are important considerations in

determining disease burden.

4.4.2 Outcome assessment in clinical management

In clinical management, the purposes of outcome measurement typically include
monitoring and support of patient progress, diagnosis, treatment and
communication [55]. Outcomes assessment in clinical management can be
targeted at either or both of two levels: at an individual patient care level and/or at
an aggregated system level [56]. Information at the system level can be collected

and analysed at either the clinic or group practice level.

In clinical management, outcome assessments typically use routine data to avoid
undue burden on patients that may not have immediate consequences for their
own personal care. Routine outcome data is subject to numerous biases and is
unlikely to be of sufficient quality for rigorous evaluation of treatment efficacy [57].
Nonetheless, outcome data can be utilised in measuring the quality of care,
designing system interventions, reallocating resources and research efforts, training
health care personnel and characterising a patient population to better understand

their needs.

4.5 Discussion

The current review has found a range of commentaries and reviews concerning
outcomes measures important to patients in CHF yet no gold standard exists. While
there was a general agreement that outcomes assessment is essential in improving
care, a number of strengths and limitations were highlighted in each of outcome

measures important to patients.

Outcomes in CHF are used to describe the impact of treatment/care on patients’
lives. Incorporating patients’ perspective in the form of PROs means an essential
element [58] of patient centred care is being practiced. Indeed, there has been a
call to include PROs in routine clinical practice [41]. Therefore, choosing outcome
measures that are meaningful to patients is essential. Traditionally patient

outcomes in CHF have been mortality, hospitalisation and avoiding or decreasing
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adverse events of care [10]. With debilitating symptoms including fatigue and
breathlessness, improving functional status and HRQolL have become patient
important outcomes. Increasingly patients’ perspective as expressed in PROs such
as HRQol, functionality, symptoms (and symptom management) and more recently

quality of death have become outcomes important to patients [59].

Increasingly, there is a recognition that patients’ desired outcomes may change as
the patients and their carers evolve as the disease progresses and treatment/care
becomes familiar [60]. Undoubtedly, for many patients, outcomes such as mortality
and morbidity/hospitalisation would play a central role and override any
consideration for other outcomes. This would be the case, especially in patients
with mild symptoms where their prime objective would be to improve survival [61].
However in more severely ill patients with distressing and in times disabling
symptoms, this may not be so; an improvement in their QoL or symptom relief may
be more important [62]. Consequently, in examining PIOs, PROs need to be
considered in conjunction to clinical outcomes such as mortality and
morbidity/hospitalisation [63]. In order to consider the relevance and
meaningfulness of these measures, it is useful to consider patient, clinician and
system perspectives in CHF outcome assessment and these are summarized

in.Table 4.1.

4.5.1 Clinician level

In providing care to patients with CHF, clinicians aim to increase survival and
improve Qol both by managing current problems and preventing future morbidity.
To achieve this, clinicians need to monitor the processes and results of care to
inform future improvements to care and support shared decision-making with
patients [64]. Process measures include patient understanding of self-management
advice, availability of support and adherence to treatment as well as vital signs,

laboratory and diagnostic test results, and response to medications [12].

Physiological and elemental outcomes such as changes in pulmonary capillary
wedge pressure and natriuretic peptide levels may be disease rather than patient-

centred but are nonetheless an important part of CHF patient management [65].
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They inform clinicians of the status of disease process as well as the mechanism
related to the patient problem and a better understanding of the way a treatment
works [65]. Intermediate outcomes should ideally require minimal additional
resources and minimal disruption to the delivery of care. Furthermore, they should
be clinically useful and acceptable to patients [56]. As much as possible, they should
inform concrete action (eg. provision of information) [63] to improve patient care.
But it is important to emphasise that these outcomes should be supportive of,

rather than alternative to outcomes that are important to patients.

4.5.2 System level

At a system level, outcomes evaluate changes in health of a defined population as a
result of health care or health system activity [66]. Outcome measures at this level
assist in establishing and evaluating health policies that may benefit CHF
communities. Such methods of assessment are critical in informing policy
decisions. As demands on resources increase, outcome measures are increasingly
needed to enable disparities in burden to be highlighted across different health
conditions and geographical regions as well as over time. Outcome measures have
an important part to play in examining accessibility of quality CHF care across the
population. These applications are needed to ensure the health care system is

suitably responsive to the needs of different groups.
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Table 4.1 Patient, clinician and system perspectives in chronic heart failure outcome assessment

Perspective

Patient

Clinician

System

Reason for
interest in

outcomes

Desired

outcomes

Possible
outcome

measures

Minimize risk of CHF
Restore to “health” in
timely way

Ability to live a normal

life

Timely access to
quality care
Minimize symptom
burden and ‘“functional
limitation

Survival

Avoid major clinical
events such as
hospitalization

Self- management of
CHF

Feel safe and secure

and satisfied with care

Mortality

QoL
(Re)hospitalization
Functional status

Patient satisfaction

Assess patient
needs

Provide
appropriate
care/treatment
Monitor quality
of care/
treatment

provided

Patient
adherence/satisfa
ction

Improved self-
management of
CHF
Appropriateness
of treatment/care
provided

Avoid adverse
events

Good liaison with
other health care

team

Mortality
Symptoms (eg.
dyspnea)

LVEF

Patient

satisfaction

Plan services

Monitor the quality of
care/treatment
provided

Justify cost of care
Improve population
health

Reduce health

disparities

Reduce
incidence/prevalence
of CHF

Appropriate service
provision

Improved knowledge
and understanding of
CHF and related risks.
Population based

surveillance system

Mortality
Incidence/prevalence
Hospital days

Cost of treatments
Workforce

implications
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Given the escalating health care cost associated with CHF and other chronic
conditions, it is important to balance societal benefits with expenditure to allocate
care and resources judiciously. There is a need to understand the relative benefits
of the various treatment options for CHF in terms of clinical and economic
outcomes. The quality adjusted life year (QALY) is widely used for economic
evaluation across health care [67]. QALYs combine information on both quantity
and quality of life and offer a standard unit for comparison across different
interventions and places on the disease trajectory [68]. That said, there have been
numerous criticisms of QALYs, especially concerning the methods used to generate
their utility weights and the use of QALYs for informing allocation of health care
funds between disparate conditions [30]. A broader assessment at system level
would include cost-benefit analyses [69] and loss of productivity as possible societal

outcomes.

Two-thirds of the economic burden of CHF can be accounted for by admissions to
hospital alone [34], making interventions that avoid (re)admission a priority from
the system perspective. At the same time, there is a need to measure
hospitalisation and other system outcomes in terms of their impact on the patient
[70]. While we may assume that patients generally wish to avoid hospitalisation, it
may be that this is a preferred outcome for some people who lack support in the
community [71]. PROs such as psychological wellbeing, unmet needs and
satisfaction with care have so far had a limited influence at the systems level.
Future work is needed to integrate these measurements into the systems level

model.

4.5.3 Moving towards a prioritised, integrative model of outcomes assessment

This chapter has considered outcome measures of importance to patients and
considered their importance at clinician and health care systems level. Mortality,
hospitalisation and PROs are outcomes that are relevant and important to all
stakeholders of CHF care and have wide application in research and clinical practice.
The outcomes are important as it facilitates decision making at all levels of care. To

patients and healthcare purchasers outcome measures will provide information
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about the quality of care available to them; to clinicians and healthcare systems a
feedback on the quality of care that they provide, which in turn will enable them to
identify areas for improvements as well as differentiate themselves from other
institution [70]. If standardised, this “core set” of outcomes has potential to enable
both evaluation of health care effectiveness and monitoring of population health

[72].

Identifying consensus in the relevance, appropriateness and importance of
outcomes between patients, providers and health systems is important in
generating an integrative model of health care assessment that has utility and
relevance. This will require a reengineering of health care systems to shift the
rhetoric of person-centred care to conceptual integration and relevance in systems
and processes. Shifting beyond tokenistic consumer representation will be

important [73] .

Furthermore, as evaluation metric are often a driver of service organisation and
delivery, having a genuinely patient centred outcome goal is likely to alter service
provision. The critical issue is whether this should be approached by developing a
single measure, by measuring a core set of outcomes and trying to combine the
results as a composite outcome, or by keeping them as a set of individual
outcomes. Although there is an argument any single outcome may not be adequate
to capture important differences [68], comparability and interpretability of
outcome assessment will be greatly facilitated by a simple measure of outcome [74]
such as a composite outcome. In addition, combining multiple outcomes into a

single summary measure is a useful approach for defining ‘net benefit’ [75].

4.6 Chapter Summary

Although the literature challenges conceptual and methodological assumptions of
conventional end-point assessment methods, to date there has been limited
application on non-traditional measures [24]. Choosing measures must depend on
the capacity to provide comprehensive, comparable, meaningful, and accurate
reflection of outcomes as well as the capacity for data collection. Measurement

issues such as reliability, validity and utility in meeting the needs of a range of
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stakeholders are important but ensuring these outcomes are important to patients
is as or more important. This requires a conceptual shift that requires an extension
from PROs to PIOs. For example, for many patients with CHF, mortality is of a
critical consideration. This is illustrated in the high uptake of left ventricular device

as destination therapy in the US [76].

While it is likely that utility will vary from the perspective of patient, clinician and
health care system, the needs of clinicians and the system should be seen as
supportive of rather than alternative to those important to patients; a core

outcomes set with broad-scale application and appeal.

A strategy to encapsulate the range of perspectives as outlined in this chapter has
been the use of composite outcomes. The next chapter will discuss methodological
and weighting issues in composite outcomes combining set of patient important
outcome measures identified in this Chapter; namely, mortality, hospitalisation and

PROs.
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5.1 Introduction

As discussed in previous chapters, CHF is a common, complex and multifaceted
syndrome [1]. Living with a life limiting illness challenges traditional outcomes such
as mortality and morbidity in clinical trials to assess the impact of CHF and
treatment options on patient centred outcomes particularly QoL. Studies using
comparative normative data the degree of physical, mental and social functioning
impairment was greater in patients with CHF than those with other chronic diseases
[2, 3]. Many patients with advanced heart failure ascribe greater importance to
quality than to duration of life [4]. Subsequently, selection of outcomes in both

clinical trials and practices should be undertaken with great care.

In Chapter 4, outcome measures important to patients were determined and their
usefulness at provider and health care systems level were considered. Mortality,
hospitalisation and PROs, such as QoL were proposed as a core outcomes set
relevant and important to all stakeholders of CHF care and explored their wide
application in research and clinical practice. This Chapter will discuss the strengths
and weaknesses of composite outcome assessment and proceed to test three
established composite outcome models which incorporate a core outcomes set of

mortality, hospitalisation and an example of PROs, QoL [5-7].

Beyond conceptual discussion, measurement issues were described through
undertaking a secondary analysis of a prospective, multi-centred RCT of 280
hospitalized CHF patients in the Which Heart failure Intervention is most Cost-
effective & Consumer Friendly in Reducing Hospital Care? (WHICH(?)) Trial [8].
These data were used to compare and contrast three composite outcomes that
comprise mortality, hospitalisation and QoL in CHF to understand the influence of

each component to the final outcome.

5.2 Outcome measurement in clinical trials

Exploring different outcomes in CHF and cardiovascular clinical trials have
demonstrated the lack of consensus on appropriate measures [9-11]. In some CHF
clinical trials, there is a recognition that treatment efficacy needs to be measured

by multiple outcomes, especially where management or the outcomes of
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interventions have multiple components [12]. A composite outcome in a clinical
trial is where clinically relevant outcomes are combined into a single outcome that

can characterize clinically meaningful benefits of a treatment [13].

5.3 Composite outcome

Essentially there are three types of composite outcomes. The first type is a total
score which effectively combines signs and symptoms of a disease [14]. The second
type of composite outcome is an ‘event’ rate after a certain period has elapsed
since treatment [14]. The third type of composite outcome is defined as the time to
the first ‘event’. In both the second and third type of composite outcomes the
definition of ‘event’ is pre-specified clinically relevant and meaningful event

amongst several possible event types [14].

5.3.1 Issues in composite outcome

Using a composite outcome requires considerations, such as the selection of the
number and type of clinical relevant components, to include in a composite as well
as the interpretability of such an outcome [11]. The number of components in a
composite outcome and their relative weightings have important implications in
the interpretation of the composite outcome [11]. In CHF trials, the composite of
mortality and hospitalization has become the standard primary outcome for
regulatory trials [17] with or without worsening HF. The strengths and weaknesses

of such an approach have been widely debated and discussed [13].

5.3.2 Strength of composite outcome

Composite outcomes are useful both for capturing multiple components and
additive effects of interventions and also for reducing sample size due to increased
event capture. These approaches to outcome assessment are usually considered
when no single end point can accurately capture the totality of the patient
experience [15]. The benefits of such an approach include a reduced sample size
and cost of undertaking a trial, and the ability to capture the net benefit of the
intervention [16]. These benefits have led to increased use of composite outcomes

in clinical trials.
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Combining multiple outcomes into a single summary measure will undoubtedly
define ‘net benefit’ [16]. Using a composite outcome will circumvent the need to
make an allocation for multiple hypotheses testing, as one is essentially dealing
with a single outcome [14, 17]. In addition, the problem of competing risks can be
avoided especially if a clinical outcome such as mortality, is combined with
morbidity [15]. Ultimately, the composite outcome derived from mortality,
hospitalisation and QOL would lead to greater efficiency and higher quality of care
by incorporating the clinical effectiveness at the individual patient level and

economic costs as expressed in hospitalisation at the population or policy level.

5.3.3 Weakness of composite outcomes

Composite outcomes are difficult to interpret when the treatment effects vary
considerably across the components of the measure. The most extreme case would
be when the components are moving in different directions such as an increase in
mortality and an improvement in QoL. The problem of interpretation is
compounded when components are dissimilar in patient importance [18]. Many of
these problems may be resolved by choosing clinically relevant components of the
composite and applying appropriate weightings of these components [11, 18]. Yet
there is limited discussion on the selection of components as well as derivation
method of composite outcomes or in establishing the standards for weighting

components of a composite outcome.

5.4 Objective

The study presented in this chapter was designed to provide a better understanding
of measurement issues in composite outcome assessment. Examples of composite
outcomes incorporating mortality, hospitalisation and QoL in CHF management
were examined in data derived from a pragmatic trial comparing multidisciplinary
CHF management delivered via an outreach, home-based intervention (HBI) or
outpatient, specialised CHF clinic-based intervention (CBI) [8]. Three commonly
known composite outcome models were selected. These are Packer’s ordinal
composite score (improved, unchanged or worse)[6], Cleland’s Patient Journey [5]
and composite outcome used in the African American Heart Failure Trial (A-HeFT)

[7]. Each of these composite outcomes incorporates all-cause mortality,
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hospitalisation and QoL albeit using different derivation method and/or different

weighting of the components.

The main objective of this analysis was to compare these three composite
outcomes to increase the understanding of the numerous pathways that
components influence the final outcome in CHF patients. Specifically, three
composite outcomes were compared and contrasted using the same data from a
prospective trial of community CHF management [8]. The rationale for the choice of
this data set was to capture the perspective of living with CHF. Moreover, this data
set was more likely to have captured the perspective of the ‘real’ world of CHF,

rather than a highly selected clinical trial population [19].

All components in the composite were examined separately to estimate their
relative effect on respective composite outcome. An association between each
component (ie. mortality, hospitalisation and Qol) to their respective composite

outcomes will be examined.

This analysis did not seek to assess which composite outcome is the ‘best’ nor to
assess the validity of these composite outcomes but rather to try to gain insight
into the relationship among composite outcomes that measures similar
component, namely mortality, hospitalisation and QoL. In addition, using Packer’s
score [6], the Patient Journey [5] and A-HeFT composite outcome [7] we sought to
examine the methodological consequence of each component on the final

outcomes.

5.4.1 Packer’s composite outcome

The Packer’s composite outcome was first introduced by Packer in 2001[6]. This
score combines mortality, heart failure hospitalisation, change in NYHA
classification and a change in patient’s global self-assessment of Qol, to classify
patient as improved, unchanged, or worsened (Table 5.1. ) Amongst three
composite outcomes examined in this study, this composite outcome is perhaps
most widely used in clinical trials. The Packer score has been used in the predictors
of response to cardiac resynchronisation (PROSPECT) study[20], and the
resynchronisation reverses remodelling in systolic left ventricular dysfunction

(REVERSE)[21] to name a few (Table 5.1).
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Table 5.1 Packer’s composite, Patent Journey, and A-HeFT composite

Component

Packer’s composite

Patient Journey

A-HeFT composite

Mortality

Hospitalisation

Quality of Life

All-cause mortality expressed as an

indicator variable (N=0, Y=1)

First HF Hospitalisation expressed as

an indicator variable (N=0, Y=1)

Change in patient global assessment

and change in NYHA functional class

Days dead: The number of days
from all-cause mortality to the

end of study.

Days in hospital: Total time in
hospital for all causes
Add the durations of all individual

hospital stay

Average NYHA functional class
over the duration of the study
moderated by the increased use

of diuretics

All-cause mortality expressed as

an indicator variable (N=0, Y=1)

First HF Hospitalisation expressed

as an indicator variable (N=0, Y=1)

Change in  MLWHFQ from

baseline to follow-up.

Derivation method

Patients are classified as worse,

same or better as:

Initially, Days Alive and Out of
Hospital (DAOH) will be

calculated. The patient journey

This composite outcome consists
of composite score of weighted

values of all-cause mortality, first




Component

Packer’s composite

Patient Journey

A-HeFT composite

Worse

Experienced death or HF
hospitalisation during the planned
duration of treatment or reported
worsening of their NYHA class or
global assessment by at least one
class at the final visit compared to

the baseline.

Same

Neither improved nor worse (ie.
Did not experience death or HF
hospitalisation and no change in
patient global assessment of QoL

or NYHA class)

Better
Experienced a favorable change in

NYHA class or in the patient global

incorporated a patient's

HF hospitalisation and change in

functional status by allocating QoL score using MLWHFQ.

each day of the DAOH to the last

known NYHA status of the patient Scoring scheme

for that day.

Calculation of DAOH:

Total days in the study: number
of days from randomization until
the date of the final patient
examination (if alive) or end of
study.

DAOH = Total days in the study —
(days dead + days in hospital)
Apply the following score
weightings as reported in the

COMET trial to the wvarious

e All cause death (at any time
during the trial) (-3 points)
e First (HF) hospitalisation
(adjudicated) (-1 point)
e Change in quality of life
e Improvement by 10 units or
more (2 points)
e Improvement by 5-9 units (1
point)
e Change by <5 units (0 point)
e Worsening by 5-9 units (-1
point)
e Worsening by 10 units or
more (-2 points)




Component

Packer’s composite

Patient Journey

A-HeFT composite

assessment by at least one class
from the baseline but did not
experience death or HF
hospitalisation during the course of

the trial.

categories

NYHA class Weight
I 1.00
I 0.86
1l 0.76
\Y 0.60

Final Outcome

An ordinal outcome of

e Worse
e Same
e Better

0 - Total Potential follow up days

-6to 2




5.4.2 Patient Journey

The Patient Journey is another composite outcome in CHF that incorporates
information on mortality, hospitalisation and QoL. It also includes the change in
therapy in the scoring scheme in this composite outcome [5]. Essentially this
measure is a refinement of days alive and out of hospital (DAOH). It incorporates
longevity and out of hospitalisation into a single measure in days, and weighting
them using the patient’s QoL as measured with the question “How have you been
feeling over the past week?” with a five-point scale from very good to very poor [5].
This five point score is then converted to a value between 0 and 1 which
subsequently is applied to DAOH (Table 5.1). The intensification of diuretic therapy
to control symptoms is also integrated by assuming patients to be one class worse
in the patient QoL than actually expressed, unless the patient is already in the
worst class [5]. In this metric a reduction in diuretic therapy is not considered to

have led to improvement in QoL.

5.4.3 African American Heart Failure Trial composite outcome

The A-HeFT composite outcome is designed to consider all-cause mortality, a first
HF hospitalisation, and a change in QoL using MLWHFQ. A weight given to each
component to generate the composite is shown in Table 5.1. Initial score assigned
to all patients is 0, which will change depending on patient’s experience; death at
any time, counted as -3, a first hospitalization from HF -1 and a change in QoL
varying from -2 to 2 depending on the degree of improvement or worsening of QoL
(Table 5.1). This composite outcome only considers the event of the first HF
hospitalisation and not the total number of HF hospitalisations. Hence the A-HeFT
composite outcome focuses on the change from baseline status rather than an
absolute number of events [7]. Interestingly, this composite outcome assigns

greater values for some changes in QoL than for first HF hospitalisation.

5.4.4 Scoring
The scoring algorithms for each of the components for the composite outcomes are
summarised in Table 5.1. Each component was considered alongside the most

comparable components. Despite comparable components measure similar
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concepts they capture and score them differently. This was especially evident in
Patient’s Journey, which is weighted DAOH, hence the final outcome is in days. The
first step in the Packer’s score and A-HeFT composite is to express death and first
HF hospitalisation information as an indicator variable (0, 1). The extent of
difference in measuring and scoring scheme for each component are apparent even
in hospitalisation component; for Packer’s and A-HeFT score, component to be
incorporated was HF hospitalisation whereas for Patient Journey, it was all cause
hospitalisation. For QoL component, not all composite outcomes use the same
instruments and in some cases more than one measure are used to capture QoL. In
Packer’s composite score, change in NYHA functional class is combined with
information on the changes in patient’s QolL, while in Patient’s Journey, information

on increased use in diuretic is used to adjust QoL weights to be applied to DAOH.

5.5 Method
Data used in this study came from the WHICH(?) a multicentre RCT [8]. Briefly a
detailed description of the rationale and design, baseline findings and primary

results is provided [8, 22].

The main focus of the study was to compare the multidisciplinary CHF management
delivered via an outreach, HBI with an outpatient or a CHF specialised CBI. The
inclusion criteria included the moderate to severe symptoms of HF with NYHA
functional class II-1ll with at least one admission for acute heart failure. A total of
280 patients were recruited from three tertiary referral hospitals in three different

states in Australia.

5.5.1 Study Data

Detailed demographic and clinical data were collected at baseline (see Table 5.2 for
indicative profiling in a standardized manner by trained personnel). All surviving
patients were subject to clinical follow-up at 6 months (brief telephone call), 12

months and a final follow-up up to 18 months (pre-scheduled home or clinic visit).

5.5.2 Post-Discharge Management
The key components and principles of post-discharge management of CHF, either

delivered as an outreach, HBI or via a CBI coordinated via a specialist CHF
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outpatient clinic, according to best practice guidelines. The Australian health care
system provides universal health care for the population with only minimal costs
(capped for those with chronic disease) for hospital treatment, pharmacotherapy
and community care (including family physicians). The study was designed to
standardize the elements of care (often supported by the same cardiologists and

general practitioners).

5.5.3 Study Design

Briefly, HBI patients were scheduled to receive a home visit by a trained CHF nurse
within 7-14 days of hospital discharge. This comprised a structured and detailed
assessment of the patient’s clinical stability, application of gold-standard
pharmacological and non-pharmacological management and any factors likely to
positively or negatively impact future health outcomes. Subsequently, a report was
sent to the patient’s family physician and cardiologist and planned management
(including telephone follow-up, referral to other health care professionals and
additional home visits) was arranged. Regardless of initial assessment, those
discharged to home following an unplanned hospitalization were subject to re-
evaluation of the relative success/failure of management by the CHF nurse.
Similarly, CBI patients were scheduled to attend a post-discharge visit to the nurse-
led specialist CHF clinic where they had access to a multidisciplinary team. The
same principles of assessment and follow-up as per HBI were applied. The key
differences being that for the CBI group: a) management was primarily directed
through the specialist CHF clinic on an outpatient basis and b) they did not receive a
comprehensive home visit. No restrictions on access to other health care services

were applied.

5.5.4 Baseline characteristics

Of these, 143 patients were randomized to the home-based and 137 to clinic-based
post-discharge management. As previously described [8], baseline characteristics
were similar in the 2 groups. All hospitalisations were adjudicated on the type
(elective/unplanned) and the causes and all death were reviewed by a blinded

outcome committee.
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Table 5.2. Baseline characteristics according to study assignment (n=280)

All HBI CBI p-value
n=280 n=143 n=137
Demographic Profile
Men 203 (73) 104 (73) 99 (72) p=0.931
Age at entry (years) 71+14 70 + 15 73+13 p=0.046
Living alone 155 (55) 80 (56) 75 (55) p=0.746
Less than 12 years education 54 (19) 32(22) 22 (16) p=0.520
Risk Factor Profile
Hypertension 177 (63) 93 (65) 84 (61) p=0.519
History of Smoking 194 (69) 97 (68) 97 (71) p=0.590
BMI (kg/m?) 28.3+6.9 286+7.8 280+58  p=0.537
Total cholesterol (mmol/L) 39+13 4.0+13 3.9+1.3 p=0.765
Type 2 diabetes mellitus 109 (39) 51 (36) 58 (42) p=0.252
CHF profile
Months since CHF diagnosis 39.6 + 63.7 34.6 +55.3 44.8+71.0 p=0.200
LVEF 30.1+9.2 30.2+9.8 30.0+84 p=0.865
Preserved LV function 75 (27) 35 (24) 40 (29) p=0.534
NYHA Class I1/Ill 238(85) 118(83)  120(88) p=0.235
Ischaemic cardiomyopathy 159 (57) 78 (55) 81 (59) p=0.257
Prior CHF admission (1 year) 162 (58) 85 (59) 77 (56) p=0.584
Index Admission
Principal diagnosis of CHF 185(66) 101 (71) 84 (61) p=0.100
Length of stay (days) 89+78 82+74 9.5+8.1 p=0.169
Coronary care unit (days) 49+70 54+73 4.4+6.6 p=0.419
Clinical Profile
Acute heart failure 134 (48) 69 (48) 65 (47) p=0.146
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Systolic  blood  pressure p=0.883
(mmHg) 116+22 117+23  116+21

Diastolic  blood pressure p=0.602
(mmHg) 66+12 66112 67+ 12

Heart rate (bpm) 73+12 74412 73+13 p=0.436
e-GFR (ml/min/1. 732) 58.1+23.0 588+23.2 57.3+22.9 p=0.708
Hemoglobin (g/dl) 12.8+1.9 12.9+2.0 12.8+1.8  p=0.928
Coronary artery disease 159 (57) 78 (55) 81 (59) p=0.257
Atrial fibrillation 172 (61)  83(58) 89 (65) p=0.143
Co-morbidity Score* 6.2+24 59+25 6.5+2.3 p=0.055
Mild cognitive impairment 112 (40) 56 (39) 56 (41) p=0.695
Depressive symptom 98 (35) 57 (40) 41 (30) p=0.082

Pharmacotherapy

ACE inhibitors or ARBs 213(76)  110(77) 103 (75) p=0.632
Beta blockers 200 (71) 104 (73) 96 (70) p=0.626
Spironolactone 109 (39) 55 (38) 54 (39) p=0.870
Loop diuretic 232 (83) 116 (81) 116 (85) p=0.627
Digoxin 90(32)  44(31) 46 (34) p=0.615

Legend: BMI, body mass index (n=246); e-GFR, estimated glomerular filtration rate;
ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker. Education
status (n=275), lipid profile (n=119), time of CHF diagnosis (n=254) and cognitive

impairment (n=269 cases). *Charlson Index of Comorbidity Score

5.5.5 Primary Result from WHICH(?) study [22]

In the WHICH trial 102/143 (71%) HBI versus 104/137 (76%) CBI patients
experienced the primary outcome of all-cause hospitalization or death in 12-18
months follow-up (adjusted HR 0.97; 95% ClI 0.73-1.30; p=0.861): 96 (67.1%) HBI
versus 95 (69.3%) CBI patients had an unplanned hospitalization (p=0.887) and 31
(21.7%) versus 38 (27.7%) died (p=0.252). Median duration of each unplanned
hospitalization was significantly less in the HBI group (4.0 [IQR 2.0-7.0] vs. 6.0 [IQR

121



3.5-13] days; p=0.004). Overall, 75% of all hospitalization was attributable to 64
(23%) patients: comprising 43 (67%) CBI patients (adjusted OR 2.55, 95% ClI 1.37-
4.73; p=0.003). HBI was associated with significantly less days of all-cause
hospitalization (-35%; p=0.003) and for cardiovascular causes (-37%; p=0.025) but
not for CHF (-24%; p=0.218). Consequently, health care costs (SAU3.93 vs. SAU5.53
million) were significantly less for the HBI group (median SAU34 [IQR 13-81] vs.
SAU41 [13-107] per day; p=0.030).

5.5.6 Analysis on the composite outcome

Initial analyses were carried out to compare the multidisciplinary CHF management
delivered via an outreach and the HBI with an outpatient, CHF specialised CBI on
three above mentioned composite outcomes. To ensure all patients had an equal
follow-up duration, patients with follow-up greater than 12 months were censored
at the date of contact at 12 months. This was necessary for Patient Journey
composite outcome where equivalent follow-up duration was required for all 280
patients. Subsequently, to gain insight into the relationship among composite
outcomes that measures similar components, namely mortality, hospitalisation and

Qol, information on patients from CBI and HBI were combined.

Estimated Packer’s score

All-cause mortality and hospitalisation for worsening HF were examined as an
indicative variable during the course of 12 months follow up. If a patient died or
was hospitalised due to worsening heart failure, they were placed in “worse” group.
Patients were judged to have improved if they had not experienced death or HF
hospitalisation and had demonstrated improvement in NYHA functional class or

QoL at 12 months follow-up.

The change in NYHA functional class from baseline to 12 months follow-up was
assessed. If no final follow-up NYHA functional class was reported, the patient was
assumed to be in the same state as at baseline. In this study, the result from heart
failure specific QoL instrument, MLWHFQ was used to derive patient global
assessment. The MLWHFQ is most widely used heart failure specific instrument

with an excellent psychometric properties [23]. This is a self-administered
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instrument consisting of 21 questions on patients’ perception of the effects of heart
failure and its treatment. The questionnaire focuses on the physical, socioeconomic
and psychological aspects of Qol, with a response format ranging from 0 to 5 for
each question. The total score ranges from 0 to 105, with higher scores indicating a
poorer QolL[24]. Using MLWHFQ instead of global patient QoL score for Packer’s
composite, more specific and sensitive measures of QoL would be included in the

Packer’s score.

In WHICH(?) trial [8], MLWHFQ was administered at baseline, 6, 12, and 18 months.
However for the purpose of this study, a changed score for MLWHFQ was obtained
by subtracting 12 month follow up from baseline scores. Any missing value for
MLWHFQ was replaced with last observation carried forward. A change of 5 points
in the MLWHFQ is considered MID [25]. Subsequently, one class change in patient’s
global QoL was considered equivalent to 5 point change in MLWHFQ.

In Packer’s score, patients who have not been classified as worse or improved were

classified as unchanged (Table 5.1).

Estimated Cleland’s Patient Journey

To derive Patient Journey, it is essential first to calculate DAOH. For each patient in
the study, the total potential follow-up duration was determined as total number of
days between baseline to 12 month follow-up. To obtain total days in hospital, the
summation of the duration of each individual all-cause hospitalisation were
calculated. In a case where the patient died, the number of days from their death to
the end of the study was calculated as days lost due to death. Total days in hospital
and days lost to death were then subtracted from total potential follow-up days to
obtain DAOH. Patient Journey was constructed by applying Australian derived

EuroQuol 5D (EQ-5D) indices [26] to DAOH.

The EQ-5D instrument [27] is a widely used generic measure of QoL consisting of
five dimensions, mobility, self-care, usual activities, pain/discomfort and
anxiety/depression with each having three levels. The EQ-5D has been shown to

have satisfactory validity and reliability as an outcome measure in the
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cardiovascular area [28, 29].The main advantage of EQ-5D is that it can be used to
generate a single index value or utility measure [27]. In addition, in recent times,
weights for 243 health states in EQ-5D has been derived for Australian population
[26]. For the purpose of derivation of Patient’s Journey, instead of using the weights
derived from discrete five point patient’s QoL scales, Australian derived preference
measures of EQ-5D index were used. This eliminates the need to translate how
patients feel into a utility measure [26]. It is expected EQ-5D would provide better

utility indices than weights applied to patient global QoL [30].

In the trial [8], EQ-5D indices were reported at baseline, 6, 12 and 18 months but
indices at baseline, 6 and 12 months were only used to calculate the mean over the
12 months follow-up. This calculated mean for EQ-5D indices were then adjusted

for increase in diuretics use before being applied to DAOH.

African American Heart Failure Trial composite outcome

This composite outcome is made up of weighted values for death from any cause, a
first heart failure hospitalisation during the 12 months follow-up period and a
change in the HF specific QoL at 12 months. Original A-HeFT scores [7] assessed
changes in the QoL at six months. However for the purpose of this study, 12 months
was chosen as it represents the minimum follow-up period and all components for
the selected composite outcomes are assessed at 12 months follow-up (Table 5.1).
Methods used to derive all-cause mortality, first heart failure hospitalisation and a
change in MLWHFQ is similar to Packer’s score. All-cause mortality and first
hospitalisation due to worsening HF were examined as an indicator variable
(0=no/1=yes) albeit in A-HeFT composite outcome death at any time acquires -3
and a first hospitalization from HF -1. The changes in MLWHFQ scores were
assigned from -2 to 2 depending on the degree of improvement or worsening of
QoL (Table 5.1). Although the derivation method appears to be similar to the
Packer’s composite, the major difference is that all patients are assigned a numeric

value rather than qualitative outcome as in Packer’s score [31].
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5.5.7 Statistical analysis

Descriptive analysis in the form of counts (and percentage) for each components of
the composite for nominal data and the mean, median and inter quartile range
(IQR) for scale measures were found. Using the data from WHICH(?) study [8] the
final weights (or percentage) assigned to each component (mortality,
hospitalisation and Qol) to the total score were examined for all three composite
outcomes to provide an understanding of the magnitude of the influence each

components has on the final composite outcome.

Assessment of difference between study assignment

To assess the difference between HBI and CBI, a Mann-Whitney nonparametric test
was used for A-HeFT scores and Patient Journey and their components due to non-
normality of both composite scores and their components. For Packer’s score, chi-
square test was used. To compare the difference in study assignment for the
Packer’s score and unweighted A-HeFT score, all-cause mortality and hospitalisation

were analysed using Cox proportional-hazards regression

Association between composite outcomes

The association between the composite outcomes were assessed by Spearman’s
rho (p) and for ordinal measures of association, Goodman Kruskal’s Gamma (y)[32]
was used. To further analyse the relationship between A-HeFT and Packer’s score a
Kruskall-Wallis nonparametric test was used. In addition to assist in assessing
association, Patient’s Journey as expressed as days lost was found for each category
of Packer’s score and for A-HeFT scores. All data analyses were performed with
Statistical Package for Social Sciences (SPSS) for Windows version 19.0 (SPSS Inc,

Chicago, lllinois).

5.6 Result

In 12 months follow-up, a total of 57 (57/280; 20.4%) deaths were recorded. Of
these, 46 patients (46/57; 80.7%) had at least one unplanned hospitalisation where
39 (39/57; 68.4%) were for worsening HF. A total of 200 (71.4%) patients had (all
cause) hospitalisation with 120 (60.0%) having multiple hospitalisation resulting in a

total of 3,715 hospital days. 111 (39.6%) patients were hospitalised due to
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worsening heart failure, resulting in 1,568 hospital days (Table 5.3). The mean
duration of hospital stay for HF was 14.1 days (sd=15.1, median=9.0, IQR=15.0).
Using NYHA functional class, only 8 (2.9%) patients have deteriorated over 12
months follow-up, while 98 (35.0%) patients improved. Most common NYHA
functional class over 12 months follow-up was class lll (n=189; 67.5%). The mean
EQ-5D index was 0.70 (sd=0.19). Changes in QoL from baseline to 12 months follow-
up were assessed using MLWHFQ where 51 (18.2%) patients indicated their
condition have deteriorated, while 124 (44.3%) have improved in their condition.
An increase in diuretics use usually indicates a worsening symptoms or signs of HF

[5]. In this cohort, 29 (10.4%) patients required increase in diuretic therapy.

Table 5.3. Component outcome characteristics in 12 months follow-up (n=280)

Component outcome n (%)

All cause death 57 (20.4)
Hospitalisation

All cause 200 (71.4)

1 hospitalisation 80 (28.6)

> 1 hospitalisation 120 (42.8)

Length of stay — Mean (Median; SD) 18.6 (9.5;

21.4)

Unplanned 175 (62.5)

1 hospitalisation 83 (29.3)

> 1 hospitalisation 92 (33.2)

Length of stay — Mean (Median; SD) 17.8 (10.0;

20.5)

Hospitalisation due worsening HF 111 (39.6)

1 hospitalisation 71 (25.4)

> 1 hospitalisation 40 (14.2)

Length of stay — Mean (Median; SD) 14.1 (9.0;

15.4)

Change in Minnesota Living with Heart Failure score 9.2 (1.0;22.4)
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Component outcome n (%)

(Baseline — Follow-up) - Mean (SD)*

Improvement by 10 units or more 104 (37.1)
Improvement by 5-9 units 20(7.1)
Change by <5 units 103 (37.1)
Worsening by 5-9 units 7 (2.5)
Worsening by 10 units or more 44 (15.7)

Change in the New York Heart Association functional class

Improved by two class 19 (6.8)
Improved by one class 79 (28.2)
Same 174 (62.1)
Worsened by one class 8(2.9)

Change in diuretic use

Increase 29 (10.4)
Same 221 (79.0)
Decrease 30(10.7)

*+ve value indicates improvement

5.6.1 Estimated Packer’s composite outcome

The reasons for patients to be placed in worsened, improved, or same category are
listed in Table 5.4. Of the 86 (30.7%) patients classified as improved, 44 (44/86;
51.2%) patients improved in both NYHA functional class as well as in patient
assessment of Qol, suggesting that there is a moderate agreement between patient
assessment of their QoL and NYHA functional class as assessed by clinicians (Table
5.4). More patients were classified as improved from changes in patient assessment
than from NYHA functional class (36.0% Vs 12.8%), indicating patient assessment
may have been more sensitive in determining patient’s QolL. 30 (10.7%) patients

were classified as unchanged.
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Table 5.4. Packer’s composite response details (n=280)

Composite response details n (%)
Worsened 164 (58.6)
Death 18 (11.0)
Hospitalisation due worsening HF 111 (67.7)
Worsened patient assessment or NYHA functional class 35(21.3)
Unchanged 30(10.7)
Improved 86 (30.7)
Improved on patient assessment and NYHA functional class 44 (51.2)
Improved NYHA functional class only 11 (12.8)
Improved patient assessment only 31 (36.0)

Of 280 patients, 164 (58.6%) worsened in their composite outcome at 1 year follow-
up. The most common reason for being classified in worse category was HF
hospitalisation (111/164; 67.7%), followed by worsening in patient QoL assessment
or NYHA functional class (35/164; 21.3%). Only 18 (18/164; 11.0%) patients were
classified in worse category due to death. Interestingly, amongst those who have
been hospitalised during 12 months and hence classified into worse class, 46
(46/111; 41.4% ) patients have reported improvement in their QoL/NYHA

functional class.

5.6.2 Estimated Patient Journey

Overall, patients lost 40.94% of days of life (41,676 days) from mortality,
hospitalisation, QoL measure and a change in diuretic therapy (Table 5.5). The
largest proportion of days lost was from limited QoL (24,867 days; 59.7% of the
total days lost) followed by mortality (12,354 days; 29.6% of the total days lost).
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Other reasons for days lost include all-cause hospitalisation (3,715; 8.9% of the total
days lost) and adjustment for increased use in diuretics (740 days; 1.8% of the total
days lost). Patient Journey, only assesses deteriorating condition as it is assumed all
CHF patients have symptoms that impacts on their lives [5]. In this study, 71 (25.4%)
patients were not hospitalised nor died hence only loss of days were due to limited
QoL. In fact, even after adjusting with EQ-5D index, 41 (14.6%) patients retained full

maximum days.

Table 5.5. Patient Journey and response detail (n=280)

All
(n=280)
Total %

Potential days 101,787
Days lost to

Death 12,354 12.14

Hospitalisation* 3,715 3.65

Impaired QoL* 24,867 24.43

Diuretic adjustment 740 0.73
Total days lost 41,676 40.94
Patient Journey 60,111 59.06

“All hospitalisation (unplanned and elective) for all causes; *Using Australian based
mean EQ-5D indices.

5.6.3 African American Heart Failure Trial composite outcome

The A-HeFT composite score consisted of weighted values for death from any
causes, a first adjudicated HF hospitalization, and change in the Qol. In this study
110 (39.5%) had overall A-HeFT positive score, 49 patients (17.5%) with overall
score of 0 and 119 (42.8%) with negative score. The mean was -0.5 (sd=2.1; median
=0.0; IQR =3.0). 23.7% (n=66) patients achieved a maximum score of 2, a highest

possible score for A-HeFT composite. This score can only be achieved in the
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absence of death and HF hospitalisation, and a marked improvement in QoL scores
(ie. Change of 10 or more points in MLWHFQ). Three (1.1%) patients scored -6, a
lowest possible score which can only be achieved with markedly worsening of QoL,

first HF hospitalisation and death (Table 5.6).

Table 5.6. Distribution of African American Heart Failure Trial composite score (n=278%)

A-HeFT score n (%)
-6 3(1.2)
4 31(11.2)
-3 31(11.2)
-2 34 (12.2)
-1 20 (7.2)
0 49 (17.6)
1 44 (15.8)
2 66 (23.7)
Total 278 (100.0)
Mean +SD -0.5+21
Median + IQR 0.0+£3.0

2 patients were excluded from the analysis

With A-HeFT composite scores, indication of improvement as expressed in positive
overall scores can only be achieved with an increase in QoL scores. However
indication of deterioration (negative score) is measured with death, first
hospitalisation and worsening in QoL. In examining the impact of each component
of the composite for worsening condition (ie. only negative A-HeFT score), 45.4%
were due to death, 29.4% to first hospitalisation and 25.2% to worsening of QoL

(Table 5.7).
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Table 5.7. Derivation of weights assigned to African American Heart Failure Trial composite response (n=278)

Composite Criteria Score n (%) Weight %
scoring system assigned to
the score
(Score X n)
Death Death from any cause anytime during the 12 month -3 57 (20.4) -171 45.4
followup
Hospitalisation A first hospitalisation for heart failure -1 111 (39.6) -111 29.4
Change in QoL at | Increased by 10 or more units = markedly worsened -2 44 (15.7) -88 25.2
12 months
Increased by 5 to 9 units = worsened -1 7 (2.5) -7
Changed by -4 to 4 units = no change 0 103 (36.8) 0
Reduction by -5 to -9 units = improvement 1 20(7.1) 20
Reduction by -10 or more units = markedly improvement 2 104 (37.1) 208




Despite all three composite outcomes incorporating mortality, hospitalisation and
Qol, the contribution of each individual component to the final outcomes were
different. Using the data from WHICH(?) trial [8], the component with the most
influence for the Packer’s ordinal composite score [6] was hospitalization (67.7%)
while in Patient Journey [5] it was QoL (61.5%) and for A-HeFT composite score [33]
it was mortality (45.4%) (Table 5.8).

Table 5.8. Percentage contribution of each components to Packer’s score, Patient Journey
and African American Heart Failure Trial score for deteriorating conditions (n=280)

Percentage (%) contribution to deteriorating condition

Components

Packer’s score Patient Journey A-HeFT
Death 11.0 29.6 45.4
Hospitalisation 67.7 8.9 29.4
QoL 21.3 61.5 25.2

5.6.4 Application of Composite outcomes to compare Clinical based intervention and

Home based intervention
With the significance level set at 0.05, a two way chi-square showed a non-
significant association between Packer’s score and the study assignment (HBI or

CBI) (x2(2, N=280) =1.39, p=0.50). The frequencies are shown in Table 5.9.

Similarly, there was no statistical significant difference between the study
assignment and A-HeFT score (p=0.30) nor between study assignment and Patient
Journey (p=0.21). Only component of Patient Journey marginally significant
between HBI and CBI was days lost due to hospitalisation (p=0.04). However
considering multiple testings were carried out on Patient Journey and its
components, this result is not significant when compared against adjusted alpha
level (adjusted alpha=0.008). Descriptive statistics for Patient Journey and its
components are reported in Table 5.10. A-HeFT scores and its descriptive statistics

of HBI and CBI groups are reported in Table 5.11

To assess the group difference of the component all-cause mortality and
hospitalisation for the Packer’s score and A-HeFT score hazard ratio were

examined. They were all not significant (Table 5.12).
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Table 5.9. Frequency of Packer’s score by chronic heart failure management group (n=280)

Packer’s score

Group

Worse Same Better Total
HBI 79 (55.2) 16 (11.2) 48 (33.6) 143
CBI 85 (62.0) 14 (10.2) 38 (27.7) 137
Total 164 (58.6) 30(10.7) 86 (30.7) 280

Table 5.10. Descriptive statistics of Patient’s Journey for study assignment (n=280)

CHF Management Mann-
Patient
HBI CBI Total Whiney
Journey
(n=143) (n=137) (n=280) Test
Md Md M Md  p-value
M (SD) M (SD)
(IQR) (IQR) (SD) (IQR)
363.7 365.0 363.4 365.0 363.5 365.0
Potential days 0.3
(7.9) (0.0) (6.5) (0.0) (7.2) (0.0)
Days lost to
394 0.0 49.1 0.0 44.1 0.0
Death 0.5
(94.3) (0.0) (103.8) (0.0) (99.0) (0.0)
9.9 2.0 16.8 6.0 13.3 5.0
0.04
Hospitalisation (15.8) (14.0) (23.1) (25.5) (20.0) (18.0)
91.6 83.6 85.9 84.1 88.8 83.7
Impaired QoL 0.7
(66.2) (79.3) (55.9) (79.0) (61.4) (79.8)
Diuretic 2.5 0.0 2.8 0.0 2.6 0.0
0.8
adjustment (7.7) (0.0) (7.9) (0.0) (7.8) (0.0)
Patient Journey  220.2 246.8 208.9 236.7 214.7 239.7
0.2
(95.6) (123.5) (94.8) (130.5) (95.2) (122.9)
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Table 5.11. Descriptive Statistics of African American Heart Failure Trial score for study
assignments (n=280)

Groups n M Mdn SD IQR
HBI 143 -0.37 0.0 2.03 3.00
CBI 135 -0.70 0.0 2.24 5.00

Total 278 -0.53 0.0 2.14 3.00

Table 5.12. Clinical events* during one year follow-up (n=280)

Event HBI? cBI® Hazard Ratio” p-value
(n=143) (n=137) (95% Cl)
n(%)
All cause death 27 (18.9) 30 (21.9) 0.84 (0.50-1.41) 0.51
HF hospitalisation 53 (37.1) 58 (42.3) 0.86 (0.60 —1.25) 0.44
Death or HF hosp. 62 (43.6) 67 (48.9) 0.87 (0.62 - 1.23) 0.43

“Events are not mutually exclusive; ¥ Hazard ratios are based on Cox proportional-
hazards regression models applied to an analysis of the time to the first event.

5.6.5 Relationship between Packer’s composite, Patient Journey and African American
Heart Failure Trial

The correlation coefficients demonstrate substantial associations amongst all three
composite outcomes. The correlation between Packer’s score and Patient Journey
was moderate (y =0.49). Examining Patient Journey for each category of Packer
composite score demonstrated good agreement between Packer’s score and
Patient Journey days. Patients in worse category in Packer’s score lost 50.9% of all
potential days to mortality, hospitalisation and impaired Qol, while in same

category, 23.4% of the days were lost and in better, 28.2% (Table 5.13). This
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substantial difference in days lost in worse category to the same and better is
driven by days lost due to mortality and hospitalisation. In the worse category,
20.7% of days were lost due to death while no days were lost to mortality in the
same and better categories. Similarly in the worse category (5.1%) larger proportion
of days were lost to hospitalisation than in the same category (1.5%) or in the
better category (1.6%). The pattern and magnitude of proportion of days lost was

similar between same and better categories of Packer’s score (Table 5.13).

Table 5.13. Patient Journey by Packer’s score (n=280)

Packer’s score

Patient Journey Worse (n=164) Same (n=30) Better (n=86)
Total % Total % Total %
Potential days 59,599 10,950 31,238
Days lost to
Death 12,354  20.7% - 0.00% 0 0.0%
Hospitalisation 3,056 5.1% 166 1.5% 493 1.6%
Impaired QoL 14,497 24.3% 2,347 21.4% 8,023 25.7%
Diuretic adjustment 403 0.7% 53  0.5% 284 0.9%
Total days lost 30,310 50.9% 2,566 23.4% 8,800 28.2%
Patient Journey 29,289  49.1% 8,384 76.6% 22,438 71.8%

A similar pattern emerged between Patient Journey and A-HeFT score. The
correlation between Patient Journey and A-HeFT score was moderate (p = 0.54)
(see Figure 5.1). For lower scores of A-HeFT scores (from -6 to -3) more than 50% of
days were lost to mortality, hospitalisation and impaired QoL driven mainly by days
lost to mortality (Table 5.14). In fact for A-HeFT scores from -6 to -3, the cause of
largest proportion of days lost was mortality followed by impaired QoL. However
for A-HeFT scores between -2 and 2, the greatest days lost was from impaired QoL

followed by death and hospitalisation.
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Figure 5.1 Scatterplot of African American Herat Failure Trial with Patient Journey
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Table 5.14. Patient Journey by African American Heart Failure Trial composite

A-HeFT Score

-6 -5 -4 -3 -2 -1 0 1 2
Days (%) Days (%) Days (%) Days (%) Days (%) Days (%) Days (%) Days (%) Days (%)
Potential days 1,095 - 11,315 11,278 12,308 7,263.00 17,871 15,967 23,960
Days lost to
Death 269 (24.6) - 7,003 (61.9) 4,642 (41.2) 392 (3.2) 48 (0.7) - - -
Hospitalisation 81 (7.4) - 676 (6.0) 732 (6.5) 324 (2.6) 446 (6.1) 338(1.9) 782 (4.9) 281 (1.2)
Impaired QoL 246 (22.4) - 1,181 (10.4) 2,387 (21.2) 3,885(31.6) 2,057(28.3) 4,424 (24.8) 5,0807 (31.9) 5,438 (22.7)
Diuretic adjustment - - - 70(0.6) 131(1.1) 75 (1.0) 106 (0.6) 97 (0.6) 236 (1.0)
Total days lost 596 (54.4) - 8,860 (78.3) 7,831(69.4) 4,732(38.4) 2,627(36.2) 4,869 (27.2) 5,966 (37.4) 5,956 (24.9)
Patient Journey 499 (45.6) - 2,455 (21.7) 3,447 (30.6) 7,576 (61.6) 4,636(63.8) 13,002(72.8) 10,001 (62.6) 18,004 (75.1)




The overall correlation between Packer’s and A-HeFT score was y =0.86. A Krusal-

Wallis nonparametric test was used to analyse the A-HeFT score for the Packer’s

scores. The result was highly significant (x2 (2, N=278) = 156.967, p<001). Three

post hoc comparisons between pairwise means were conducted using the Mann-

Whitney test, and an adjusted alpha of 0.017. All three tests were all statistically

significant, where a lowest median score was achieved in worse category, followed

by same and then the highest in the better category. Descriptive statistics are

shown in Table 5.15 (see Figure 5.2).

Table 5.15. Descriptive statistics on African American Heart Failure Trial score for Packer’s

composite (n=278)

Packer score n M Mdn sD Range
Worse 162 -1.77 -2.00 1.89 8
Same 30 0.00 0.00 0.00 0
Better 86 1.62 2.00 0.71 2
Total 278 -0.53 0.00 2.14 8

2

1 -
2 0 - ©
N
=
S
II
<17

I

-3 T

Worse Same Better

Packer's score

Figure 5.2. Error bar of African American Heart Failure Trial with Packer's score
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5.7 Discussion

Quantifying health in terms of death and disease rates in chronic condition is seen
to be increasingly inadequate. Developing a core outcome set including Qol
oriented PROs alongside mortality and hospitalisation would enable evidence
synthesis across different studies. As a consequence of the shortfall of each
unidimensional measurement, a composite outcome aggregating multidimensional
concepts has emerged to provide a multifaceted profile that cannot be represented
by any individual outcome alone. This study compared Packer’s score, Patient
Journey and A-HeFT score, where three composite outcomes that incorporated
mortality, hospitalisation and QoL. It also examined the methodological issues in
derivation of each composite outcome to gain insights into the relationship among
three composite outcomes. As there is no established gold standard for assessing
the absolute effect on any outcome measure, it would be premature to assess
which composite outcome is the ‘best’. Most likely the ‘best’” measure would be the

one that addresses the research question most appropriately.

Interestingly, all three composite outcomes provided similar result for the
comparison between HBI and CBI study. This may be due to synergies in the

outcomes mortality, hospitalization and QoL.

5.7.1 Packer’s score

The Packer’s score is perhaps the most well-known and widely used composite
outcome in CHF [34]. Deriving this composite requires two stages. First, it involves
‘time to event’ methods, where patients are monitored until the death or first HF
hospitalisation within the follow-up period. Second, those who are alive at follow-
up and have not been hospitalised for HF will be assess for a change in their QoL
score and/or NYHA functional class. Depending on the magnitude of the change in
QoL/NYHA, patients will be classified into either ‘worse’, ‘same’ or ‘improved’
group. Consequently, this composite outcome provides only a qualitative

assessment.

In the first stage of the derivation method, death and HF hospitalisation are

considered to have the same weight despite the fact that patients may view these
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components of the composite very differently. As HF hospitalisation occurs more
frequently than death, the patient’s final outcome may be determined more
frequently by HF hospitalisation rather than less frequent but more serious
outcome, mortality. As demonstrated in this study (Table 5.8) this inordinate weight
assigned to HF hospitalisation would have the potential to create a problem in
interpreting the result due to the variation in clinical importance [16]. A patient
who has a single, short, early admission is placed into ‘worse’ category similarly to
death, when in fact a short HF hospitalisation may reflect early detection of
problems and hence a good care rather than an adverse outcome. In this study
41.4% of patients who were hospitalised during 12 month follow-up also reported
improvement in their QoL. This implies that hospitalisation for HF does not

necessarily indicate worse outcomes.

The information used on the component HF hospitalisation is an indicator variable.
Hence, information on duration and severity of the HF hospitalisation are not
captured in this composite outcome. Furthermore, this component only considers
the first HF hospitalisation, disregarding the subsequent HF hospitalisation despite

36% of patients had multiple hospitalisations due to worsening HF in this study.

In the second stage of categorisation, assessing changes in NYHA functional class
and patient assessment during the follow-up period would only be on patients who
have not been censored due to death or HF hospitalisation. Consequently, the
analysis of QoL component would be per protocol rather than on intention to treat
basis. In addition, mortality and hospitalisation is prioritised above QoL component
and the changes in QoL component would only come into effect to those who have
survived and not been hospitalised. Hence it is not surprising the Packer’s score is
most influenced by first hospitalisation rather than mortality or QoL components

(Table 5.8).

One of the strengths of the Packer’s score is that it considers the change in QoL
from both the patient and clinician perspective with equal weight. However, this

may potentially create a problem when they differ significantly or contradict each
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other. Just over 50% of agreement was observed between NYHA functional class

and the patient’s assessment in this study.

5.7.2 Patient Journey

Patient journey is different to other composites. QoL scores are assessed on an
absolute scale rather than as a change from baseline. This has the advantage of
avoiding the problem of recall bias of symptoms/QolL and of the variability that may
result due to temporary deterioration. However, to increase internal validity of the
result, QoL scores at baseline in comparison groups need to be similar. In addition,
the duration of the follow-up need to be comparable amongst comparison groups,
especially as the final outcome is expressed as total days for each group rather than

the mean days.

Patient Journey usually leads to a highly skewed outcome with many patients at a
near perfect score. In this study, 71 (25.4%) patients were not hospitalised nor died.
Even after adjusting with EQ-5D index, 41 (14.6%) patients achieved the maximum
score. Such skewed data are usually difficult to analyse and less powerful

nonparametric methods would need to be utilised [11].

In the metric of the Patient’s Journey, the DAOH are usually adjusted by arbitrary
weights assigned to five point patient QoL score. Given days lost due to QoL has
potentially the largest impact on Patient Journey (Table 5.8), these weights can
have greatest influence on the final outcome. Yet, these weights have not been
validated [35] and in general, there would be disagreement among clinicians and
patients about the value and the appropriateness of these weights. In present
study, EQ-5D index was used for Patient Journey. This may provide more sensitive
and appropriate weight [30]. In addition Patient Journey focuses on the
deteriorating state. Any improvement cannot be measured with this composite

outcome.

5.7.3 African American Heart Failure Trial composite score
A major strength of an A-HeFT composite outcome is that patients can contribute

to all components of the outcome. However in the computation of the score only
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first HF hospitalisation is captured. The explanation provided is that this would
avoid multiple HF hospitalisations to add up to a score equivalent to death [31].
Hence in this composite outcome, death is considered as the worst outcome and,

death at any time from any cause receives the worst score.

One of the interesting feature of the A-HeFT composite outcome is the change in
Qol is given a wide range of weights, and it can potentially have bigger influence on
the final outcome than hospitalisation. Having a big change in QoL is considered
twice as important as first HF hospitalisation. However, when only negative A-HeFT
scores (worsening condition) were examined, hospitalisation had marginally larger
impact on the final outcome than QoL in this present study. Major disadvantage to
A-HeFT score is that the weight assigned to each component have not been
validated. Consequently, the magnitude of clinically meaningful difference would

be difficult to achieve.

Although there was a moderate correlation between the Packer’s score and the
Patient Journey, and also between the A-HeFT score and Patient Journey in this
analysis, there was no clear pattern when patients have improved or remained the
same. In all three composite outcomes the focus was on deteriorating clinical
status. Hence their use is limited to measuring worsening clinical status and not of
improvement. This is especially the case in Patient Journey which only considers
deteriorating state. Interestingly, in Packer’s score and A-HeFT composite, only
component that would determine patients as improved or same is QoL component

albeit they must be alive and have not been hospitalised.

The only pair of scores with high correlations is between the A-HeFT and Packer’s
score with some pattern emerging. This may be due to using same outcome
measures, namely all-cause mortality and first HF hospitalisation as an indicator
variable and MLWHFQ assessed in similar way, albeit with different weight and

classification.

In planning a study, one of the most important decisions that investigators make is

the choice of the outcome. Besides aiming to include outcomes that are important
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to patients, providers and health care system, they need to consider the feasibility
of measuring them and the efficacy of the intervention. Hence in choosing the
composite outcomes, understanding the value system of the composite will enable
potential users to choose appropriately. In this study, the hospitalization
component was the most influential in determining deteriorating condition in
Packer’s ordinal composite score[6] while QoL component was for Patient
Journey[5] and mortality in A-HeFT [34] . This information will aid in the
interpretation of these composite endpoints as well as provide a rationale for the

choice of the composite outcomes.

5.7.4 Limitation

The analysis in present study is a secondary data analysis which is an important
limitation. Although each of the three composite outcomes Packer’s score, Patient
Journey and A-HeFT score, use three similar components (mortality, hospitalisation
and Qol), there is no validation study to ensure they measure same concepts, nor

to compare against a gold standard for assessing the totality of the interventions.

This study is inherently limited by the fact that the patient global assessment was
not available to be used in calculation of Packer’s score or Patient Journey.
Consequently the results of Packer’s score and Patient Journey in this study are
estimates of these composite outcomes. However, using the MLWHFQ instead of
the patient global assessment for Packer’s score may have provided a more
detailed description of emotional and physical aspects of QoL than the one-item
Qol score from patient’s global assessment [36]. Similarly in calculation of Patient
Journey, EQ-5D was used. Given EQ-5D provide better utility value than restricted
range of weights that can be applied to patient QoL score with a five point scale

(25), the result may provide better reflection of the patient experience.

The derivation of composite outcomes and the examination was limited to one
study [8]. This may limit the generalizability of the findings. However the aim of the
study was to obtain a better understanding of issues in composite outcome
assessment and not to assess validity of these composite outcomes. In addition, as

there is no gold standard for assessing the totality of the intervention or an
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independent marker of outcomes, the assessment of validity would be rather

controversial.

5.8 Chapter Summary

There is a widespread interest in using the composite outcome as a primary
outcome in clinical trials to avoid multiplicity issues and pragmatically for reducing
sample size. However, trials with a composite primary outcome can be complex and
raise challenging issues in group comparisons and making recommendations for
clinical practice. This chapter has examined the structural elements of composite
outcomes consisting of patient centred outcomes mortality, hospitalisation and QoL
in a well-controlled clinical trial. Although, each of the composite outcome has a
varying degree of assigning ‘weights’ to each component, there was a considerable
agreement amongst these composite outcomes when estimating deteriorating
condition but not when estimating improvements. Appreciating methodological
issues in the derivation and interpretation of composite outcomes is important in
advancing the science of outcome measurement. This analysis emphasises the
importance of achieving consensus in the weighting and calculation of items in
measures of composite outcomes to allow comparison of results across clinical

trials.

The following chapter provides a discussion of the findings from the previous

chapters, followed by implications for policy, practice and research.
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Chapter 6 Implications for policy, practice and

research
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6.1 Introduction

Incorporating the perspective of patients in clinical trials has been identified as an
international priority [1]. This thesis has sought to address the vexed issue of
including the perspective of patients in the metrics of health care policy, clinical
practice and research. Although patient centred care is commonly espoused as a
core value in contemporary health care systems, shifting from rhetoric to reality is

more challenging [2].

Beyond the fundamental approach of moving towards partnerships in care and
shifting from paternalism we need robust, reliable and valid measures of health
outcomes that are important to the patients [3]. The main objective of this thesis
has been to investigate outcome measures in chronic conditions that encapsulate
issues important to patients and how these wishes are translated into policy and
practice. CHF has been used as an exemplar to provide the framework of a
comprehensive evaluation model. These data have relevance and salience to many

other chronic conditions.

The framework used in this thesis has sought to include the perspectives of an
organisation, providers and consumers. This has been developed with a key
consideration of incorporating PROs that are meaningful and relevant to patients,
their families, clinicians and policy makers for a given population or service. The aim
for this PhD project was to address this issue through conducting a series of studies.

Specifically this study sought to:

e Examine patient reported outcomes in clinical management and in clinical
research (Chapters 2 and 3).

e Investigate patient important outcomes, their utility, relevance and
acceptability amongst patients, clinicians, researchers and administrators
(Chapter 4)

e Test composite outcomes model that integrate patient important outcomes

in clinical trials research (Chapter 5).
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This chapter will summarise the findings of each of the aims and identify
implications for the policy, practice and research. Finally the chapter will conclude

by addressing both the limitations and the implications of the findings of this thesis.

6.2 Importance of patient perspectives

For a syndrome such as CHF which is chronic, incurable with debilitating and
distressing symptomes, it is critical that clinical and therapeutic decisions include the
patient’s own perspective [3] as well as considering the weight of evidence for a
therapeutic approach and the assessment of the clinician. Undoubtedly, traditional
outcome measures, such as mortality and hospitalisation, remain important in CHF
decision making [4]. However, there has been an increased recognition that PROs
provide the important additional information in assessing the overall burden of CHF

and effectiveness of interventions [5].

Despite the growing recognition, the uptake of PROs in clinical practice [6] has been
slow and there is a limited evidence of policy decision informed by PROs. With the
advent of patient centred care defined as “care that is respectful of and responsive
to individual patient preferences, needs, and values and ensures that patient values
guide all clinical decisions” [7, p3], choosing outcome measures that are meaningful
to patients have become critical. Undoubtedly, for many patients, outcomes such
as mortality and hospitalisation would play a central role and override any
consideration for other outcomes. However there is evidence to suggest that in
more severely ill patients with distressing and in times disabling symptoms, an
improvement in their QoL or symptom relief are more important [8]. Consequently,
examining PROs in conjunction to mortality and hospitalisation [9] need to be

considered.

Given the indisputable importance of traditional biomedical outcome measures,
particularly mortality and morbidity/hospitalisation in CHF, this thesis has explored
the importance of PROs in CHF especially its role in clinical management and in
policy decisions. Furthermore, PIO, namely mortality, hospitalisation and PROs

were examined for relevance, utility and acceptability in patients, health care
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professionals and others making decisions and found they were indeed germane

and critical.

The implication of this observation is that the combined results from this core
outcomes set (mortality, hospitalisation and PROs such as Qol) will communicate
clear and simple information that have the same meaning to all key stakeholders
and has the important implication for policy, practice and research. This thesis then
proceeded to test the combined result from the core outcomes set into a single
composite outcome models already in use in CHF clinical trials. The consequence of
using a composite outcome is a “net” result that will further facilitate comparability
and interpretability of core outcomes set that are patient centred, but also

meaningful at both policy and practice level.

6.3 Patient Reported Outcomes in clinical management and in clinical
research

Epidemiological transitions from infectious to chronic conditions and evolving
treatment paradigms challenges traditional metrics of morbidity and mortality and

underscores the importance of assessing PROs, such as QoL [10].

While the number of clinical trials incorporating PROs either as a primary or
secondary outcome has been growing exponentially over the last decades, there is
an evidence to suggest these outcomes are underutilised in clinical setting [11]. The
reasons may lie in the difference in data collection, analysis and reporting in PROs
between clinical trials and clinical management. In clinical trials PROs information is
collected by research personnel and patients must agree to provide the information
to be on protocol. Furthermore, information gathered is fed back to the providers
to monitor the progress and treatment decision. In clinical management however,
the barriers at provider and system level could prevent collecting and using PROs to
derive full benefits. At provider level, barriers would be a lack of competence
amongst clinicians in making sense of the result [12] and scepticism of PROs
relevance in patient care [13]. At the system level, there would be barriers such as
lack of resources to facilitate collection and dissemination of PROs information as

well as the will to incorporate PROs information into clinical workflow. All of these
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may be due to lack of methodological and reporting rigour of PROs in clinical trials,

resulting in ignorance of PROs meaning and its capability.

To explore these issues further, the methodological and reporting rigor of HRQoL
oriented PRO measures in RCTs of pharmacological therapy in CHF were assessed
[14]. This study found that despite exponential use of HRQolL in CHF trials over the
last decade, the reporting was found to be highly variable. Undoubtedly this may
have raised concern among clinicians, regulators and even researchers about the
meaning, technical quality, interpretability and decision relevance of the HRQoL
oriented PROs [15], leading to slow implementation of PROs in clinical practice.
Additional to ensuring PRO measures are valid, reliable, responsive to change,
clearly interpretable and relevant to decision makers, there is an urgent need to
improve the methodological and reporting quality of HRQoL measure in clinical
research. This study has proposed a standardized method for measuring and
reporting HRQoL measures in CHF clinical trials to aid in the interpretation and

application of findings in clinical practice.

Traditional biomedical outcome measures, particularly mortality and
morbidity/hospitalisation remain indisputably important in policy decision.
However the importance of PROs has not been considered in the policy arena.
Various measures of PROs in CHF that would inform policy decision were explored
and summarised, and issues such as measurement and utility in the context of
policy decision making were discussed. Using the Innovative Care for Chronic
Conditions model [16], a review focusing on developing a metric that incorporates
PROs in policy planning, implementation and evaluation were extensively
examined. This study concluded that effective policy and planning of health services
require understanding of the CHF burden and the treatment effectiveness at an

individual level that focuses on PROs [17].

6.4 Beyond PROs to PIOs
In order to influence policy and practice, the chosen outcomes need to be relevant
and important to key stakeholders including patients, health care providers and

others making decisions about health care. The process of selecting outcome can be
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complex as selecting inappropriate outcomes may compromise the utility of the
information. By placing the patient at the centre, the outcomes deemed important
to patients were investigated for their utility and significance to providers and
health care system. Mortality, hospitalisation and PRO were selected as being
relevant and important to all key stakeholders. These outcomes were proposed as
a core outcomes set which could potentially provide a comprehensive, comparable,

meaningful and accurate assessment to patient, providers and health care system.

6.5 Test composite outcomes that combine patient important outcomes in
clinical trials research

A number of composite outcome measures have been developed to capture the
perspective of the patient, clinician as well as including objective measures of
health. Using the data from the WHICH? trial, this study compared the performance
of the three composite outcomes already in use in CHF clinical trials. The final
results of the comparison between the study assignments were consistent. There
are moderate agreements amongst the composite outcomes despite the primary
driver of each composite outcome for the worsening condition was different.
Despite this, achieving consensus in the weighting and calculation of items in

measures of composite outcomes are critical.

6.6 Implications for health policy

At policy level, it is important to balance the societal benefits and expenditure.
There is a need to understand the relative benefits of the various treatment options
for CHF in terms of economic, clinical and QoL outcomes. Outcome measures that
currently inform benefits and burdens of CHF at the policy level are CHF incidence,
mortality and economic cost [18]. Economic cost of CHF need to be considered both
in terms of direct or total costs. Some examples of direct costs include cost of
hospitalisation as well as medication. Subsequently in a core outcomes set,
hospitalisation can be used as a surrogate marker of resource use and may be

appropriate in cost-effectiveness evaluations.

Undeniably, there is clearer information of CHF survival to influence policy than

information on issues related to suffering caused by CHF [19]. There is a need to
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supplement traditional clinical outcomes such as mortality and hospitalisation with
PROs. However PROs are not routinely collected and analysed at the system level.
This means PROs such as HRQoL or patient needs and satisfaction with care have

had limited influence at this level.

Increasingly, the importance of this issue in driving health care policy is recognised
by groups such as PCORI in the US [20] and PROMs in the UK [21]. As illustrated in
this thesis these initiatives to cast the light on PROs is largely dependent on the
psychometric properties of instruments as well as the vehicle and the mode in

which these are delivered.

There is a growing recognition that insufficient attention has been paid to the
selection of the outcomes to measure in clinical trials and clinical audit. Outcomes
need to be relevant to patients, clinicians, purchasers and policy-makers if the

findings of research are to influence practice and future research.

6.7 Implications for practice

In clinical practice, health care providers aim to increase survival, prevent future
morbidity and to improve patients’ QoL. Consequently outcome measures are
needed to monitor the result of care and to supplement any information to
improve patient care. Outcomes such as adverse events, mortality and morbidity
and/or CHF rehospitalisation are considered to be important outcome measure in
practice setting. In recent times, however there has been a growing awareness of
the need to take account of patients’ perspective, especially in the view of wide
discrepancies between clinicians’ and patients’ assessment of treatment
effectiveness and symptoms [22]. Incorporating patients’ perspective in the form of
PROs means an essential element of patient centred care [23] is being practiced.
Indeed, there has been a call to include PROs in routine clinical practice [3].
Individual PROs data can potentially alert providers to the problems they may not
been able to be detect otherwise. These measures also provide a way to monitor
treatment benefits/risks leading to better patient care. This is also a potentially
useful strategy in increasing individuals’ participation in their own treatment and

also in health care decision making. Patient adherence is a major impediment to the

155



effectiveness of therapies. Increased patient satisfaction with a treatment has been
shown to be related to adherence [24]. Accordingly, evaluating satisfaction with
treatment may assist health care providers in understanding the issues influencing
treatment adherence and may help identify aspects of the management plan that

require improvement to enhance long term treatment outcome [25].

Increasingly CHF patients are being cared for by multidisciplinary teams in which
health care providers from different professions work together [26]. PROs facilitate
communication amongst the team by providing a common language amongst
professions from different background [11] to coordinate optimal patient care.
Provider centred outcome measures should ideally require minimal additional
resources and minimal disruption to the delivery of care. Furthermore they should

be clinically useful and acceptable to patients [27].

Beyond clinical research, obtaining the perspective of patients is critical in everyday
encounters. Ensuring PROs are valid, reliable and easily completed should be an
important focus of health care professionals. Technological innovations, such as
using tablets, shows some promise as well as instruments such as the Dartmouth
COOP/WONGA (World Organization of National Colleges, Academies, and Academic
Associations of General Practices/Family Physicians) charts[28] which strive to
minimise the challenges of literacy and cognition [29]. It is important that patients,
their carers and health care professionals are aware of the value of PROs in
improving care. Obtaining consensus on standardised measures across health care
settings will ensure generation of normative data and increase the skills and
expertise of clinicians for incorporating these data in clinical assessment, planning

and treatment allocation [30].

6.8 Implications for research

The selection of an outcome is arguably one of the most important steps in clinical
trials. CHF clinical trials have traditionally considered relatively objective clinical
outcome measures such as mortality, morbidity/hospitalisation or even biological
response to treatment. In recent decades, the number of CHF clinical trials

incorporating PROs especially HRQoL assessment as a secondary and sometimes as
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primary endpoint have increased exponentially [31] [32, 33]. It is recognition that

PROs generally compliment other outcomes in the study [34].

The establishment of the Patient-Reported Outcomes Measurement Information
System (PROMIS) and the regulatory bodies such as the FDA in the US requesting
PROs data for the drug approval decisions [35] have consolidated the role of PROs
as an important endpoint in clinical trials. However, there is a limited scientific
rigour in reporting of PROs such as HRQolL in CHF studies as reported in this thesis.
In CHF clinical trials however, where clinical outcomes such as mortality or
morbidity/rehospitalisation may be the primary outcome, methodological issues in
PROs assessment may be inadequately addressed. These issues could be resolved
by developing a core outcomes set that include PROs. This may accelerate the
science of PROs further in data collection, appropriate timing of assessment,
adequate statistical analysis as well as in interpretation of the results [36]. In
addition, issues of multiplicity and heterogeneity of PROs tools, which has
hampered synthesis and summaries of the effect, would be addressed by specifying

the standardized PROs measure for all CHF trials.

Development and application of these core outcome set will also address
difficulties arising in systematic reviews as a result of heterogeneity in outcome
measurements [37]. Standardization of outcomes is needed to combine data from
different studies to allow evidence synthesis and to compare data sets. Inconsistent
choice of outcome measures means that many meta-analyses are unable to include
data from all the relevant studies. For example, the five most accessed Cochrane
reviews in 2009, together with the top cited review in that year, all described
inconsistencies in the outcomes reported in eligible trials [20]. A call for the
standardization of outcomes and nomenclature is a regular conclusion of
systematic reviews [21]. In addition, outcome reporting bias, defined as the bias
arising from selecting outcomes for publication based on the results, that affects
many randomized trials [38] and ‘is an under-recognized problem that affects the
conclusions in a substantial proportion of Cochrane reviews’ [39] would be

addressed with the core outcomes set.
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6.9 Study Limitation

It is notable that in developing PIOs, we had not directly asked patients what they
considered to be the most relevant outcomes. It seems logical that their
involvement would help determine the most appropriate outcomes to measure.
However, we did derive data from the reviews of the outcomes in heart failure
trajectory. Generating consumer views on findings of this study will be an

important first step in moving towards a shared set of outcome measures.

As mentioned in Chapter Five, a development of core outcome sets require more
than agreeing on the type and number of discrete outcome measure. There needs
to be an agreement on how each of these outcomes (mortality, hospitalisation and

Qol oriented PROs) is to be defined, measured and interpreted.

6.10 Conclusion

This thesis has identified that a triad of measurement- mortality, hospitalisation
and Qol are likely to be of significant to the perspective of patient, provider and
health care system. By utilising the same core outcomes important to all
participants of health in clinical policy, practice and research, information would be
interpretable by all stakeholders of CHF care and findings in one stakeholder may
inform other stakeholders. This would be simplified further by using a composite
outcome. However, testing the performance of three composite outcomes has
emphasised the importance of achieving consensus in the weighting and the
methodology in calculating each component in measures of composite outcomes.
Advancing this science will require the combination of (i) expert knowledge of the
illness trajectory; (ii) appraisal of evidence based interventions; (iii) the perspective

of the individual and also a robust background in measurement and analytics.
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Appendix 1 Search strategy for Quality in reporting (Chapter 3)

"pharmacological therapy”.mp. [mp=title, original title, abstract,
! name of substance word, subject heading word, unique identifier]
"drug therapy".mp. [mp=title, original title, abstract, name of
2 substance word, subject heading word, unique identifier]
3 Angiotensin-Converting Enzyme Inhibitors/
4 Angiotensin Receptor Blockers {Including Related Terms}
> ARB$.ab.
6 beta blocker$.tw.
" | beta blocker$/
8 beta blocker$.ab.
9 | ACE inhibitor.ab.
10 . .
Adrenergic beta-Antagonists/
= Aldosterone Antagonists/
12 Diuretics/
13 | diuretics.ab.
14 Furosemide/
15 frusemide.ab.
16 inotrope.ab.
17 digoxin/
18
pharmacotherapy.mp. or exp Drug Therapy/
19 or/1-18
20 heart failure.tw.
ventricular dysfunction, leftfmh:noexp] {Including Related
21
Terms}
22 cardiomyopathy.tw.
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23

left ventricular ejection fraction.tw.

24 cardiac failure.ti.
25 . L.
left ventricular dysfunction.ti.
26 LV dysfunction.ti.
21 left ventricular systolic dysfunction.ti.
28 . ..
LV systolic dysfunction.ti.
29 left ventricular diastolic dysfunction.ti.
30 . . L.
LV diastolic dysfunction.ti.
(cardiomyopath* or left ventricular ejection fraction* or LV
ejection fraction* or LVEF* or LV EF* or left ventricular
31 EF*).tw.
32 or/20-31
33 . . u "
limit 32 to (english language and yr="1989 - 2009")
34 clinical.ab. or clinical.ti.
35 trial.ab. or trial ti.
36 34 and 35
37 clinical trial.pt.
38 36 or 37
39 randomization allocation.ab. or randomization allocation.ti.
40 randomised controlled.ab. or randomised controlled.ti.
4l randomised crossover.ab. or randomised crossover ti.
42 exp clinical trial/
43 . )
randomized controlled trial.pt.
44| Double-Blind Method/
45

(randomized or randomised).ab.
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46

(single-blind or double-blind or triple-blind).ab.

47 Cross-Over Studies/
48 trial.ab.
49 randomly.ab.
50
groups.ab.
51 or/42-50
52 36 or 37 or 39 or 40 or 41 or 43 or 45 or 46
>3 "Quality of Life"/
>4 | (quality adj3 life).tw.
5 quality of life.mp.
56 . i
health-related quality of life.mp.
>7 HRQL.mp.
58 H$QL.mp.
59 exp health status/
60 .
patient-reported outcome$.mp.
61 or/53-60
62
19 and 32 and 52 and 61
63
19 and 32 and 52 and 61
64 limit 63 to (english language and yr="1989 - 2009")
65 19 and 32 and 52 and 61
limit 65 to (english language and "review articles” and yr="1989 -
66 2009")
67 64 not 66
68 . . n "
limit 67 to (english language and yr="1989 - 2001")
69

67 not 68
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Appendix 2 Articles Reviewed for Quality in Reporting (Chapter 3)

1.
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thalidomide in heart failure. J Card Fail 2002; 8(5):306-314.

Agostoni P, Contini M, Magini A, Apostolo A, Cattadori G, Bussotti M, Veglia
F, Andreini D, Palermo P. Carvedilol reduces exercise-induced
hyperventilation: A benefit in normoxia and a problem with hypoxia. Eur J

Heart Fail 2006; 8(7):729-735.

Agostoni P, Guazzi M, Bussotti M, De Vita S, Palermo P. Carvedilol reduces
the inappropriate increase of ventilation during exercise in heart failure

patients. Chest 2002; 122(6):2062-2067.

Agostoni P, Magini A, Andreini D, Contini M, Apostolo A, Bussotti M,
Cattadori G, Palermo P. Spironolactone improves lung diffusion in chronic

heart failure. Eur Heart J 2005; 26(2):159-164.

Andreasen F, Eriksen UH, Guul SJ, Nielsen LP, Bech OM, Diamant B, Kahr O,
Bruun P, Hartling OJ, Hvidt S, Andreasen F, Eriksen UH, Guul SJ, Nielsen LP,
Bech OM, Diamant B, Kahr O, Bruun P, Hartling OJ, Hvidt S. A comparison of
three diuretic regimens in heart failure. Eur J Clin Invest 1993; 23(4):234-
239.

Baligadoo SJ, Subratty H, Manraz M, Tarral A, Maiti D, Murday M. Effects of
enoximone on quality of life. Int J Cardiol 1990; 28(Suppl. 1):529-32.

Barabino A, Galbariggi G, Pizzorni C, Lotti G. Comparative effects of long-
term therapy with captopril and ibopamine in chronic congestive heart

failure in old patients. Cardiology 1991; 78(3):243-256.
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10.

11.

12.

13.

14.

15.

Beck-da-Silva L, de Bold A, Fraser M, Williams K, Haddad H. BNP-guided
therapy not better than expert's clinical assessment for beta-blocker
titration in patients with heart failure. Congestive heart failure 2005;

11(5):248-255.

Beller B, Bulle T, Bourge RC, Colfer H, Fowles RE, Giles TD, Grover J, Whipple
JP, Fisher MB, Jessup M, et al., Beller B, Bulle T, Bourge RC, Colfer H, Fowles
RE, Giles TD, Grover J, Whipple JP, Fisher MB, Jessup M, et al. Lisinopril
versus placebo in the treatment of heart failure: the Lisinopril Heart Failure

Study Group. J Clin Pharmacol 1995; 35(7):673-680.

Berman M, Erman A, Ben-Gal T, Dvir D, Georghiou GP, Stamler A, Vered Y,
Vidne BA, Aravot D. Coenzyme Q10 in patients with end-stage heart failure
awaiting cardiac transplantation: a randomized, placebo-controlled study.

Clin Cardiol 2004; 27(5):295-299.

Berry C, Murphy NF, De Vito G, Galloway S, Seed A, Fisher C, Sattar N,
Vallance P, Hillis WS, McMurray J. Effects of aldosterone receptor blockade
in patients with mild-moderate heart failure taking a beta-blocker. Eur J
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Blackwood R, Mayou RA, Garnham JC, Armstrong C, Bryant B. Exercise
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Bristow MR, Gilbert EM, Abraham WT, Adams KF, Fowler MB, Hershberger
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and survival in subjects with chronic heart failure. Circulation 1996;
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Appendix 3 Search Strategy for Patient Important Outcome (Chapter 4)

1 exp heart failure/

2 chronic heart failure.mp.

3 chronic cardiac failure.mp.

4 "outcome assessment (health care)".mp. or "Outcome Assessment
(Health Care)"/

5 outcomes assessment.mp.

6 assessment, outcomes.mp.

7 or/1-3

8 endpointS assessment.mp.

9 assessment, endpoint$.mp.

10 4or5or6or8or9

11 7 and 10

12 limit 11 to (english language and (comment or editorial or "review"))

13 outcomes classification.mp.

14 classification, outcomeS.mp.

15 endpont$ classification.mp.

16 classification, endpointS.mp.

17 13 or 14

18 7 and 17

19 Patient Satisfaction/ or "Quality of Life"/ or patient reported
outcomeS.mp.

20 7 and 19

187




21 limit 20 to (english language and (comment or editorial or "review"))

22 health care outcomeS$.mp. [mp=protocol supplementary concept, rare
disease supplementary concept, title, original title, abstract, name of
substance word, subject heading word, unique identifier]

23 7 and 22
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Appendix 5 Articles published associated with this thesis

Are all outcomes in chronic heart failure rated equally?
An argument for a patient-centred approach to outcome

assessment

Sungwon Chang - Phillip J. Newton -
Bally Imglis - Tim Luckett - Henry Krum -
Peter Macdonald * Patrida M. Davidson
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Abstract Chronic heant failure (CHF) is a multi-dimen-
sional and complex syndmome. Outcome measires ane
impontant fordeie ining both the e fficacy and quality of cane
and ¢apturing the patient’s perspoctive in evaluating the ot
comes of health care delivery. Capturing the patient's per-
spective  via  patien-reponted owicomes i3 increasingly
important; however, including objective measunes such as
maritality would provide more complete account of outcomes
impontant i patients. Corrently, no single measure for CHF
owcomes capures all dimensions of the quality of care from
the patient’ s perspoctive. To describe the rde of owicome
measures inCHF from the perspective of patients, 8 e wred
literamre review was undenaken. This review disousses e
oo pisand methoddogical Esues related to measurement of
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CHF ouwicomes. Owicome assessment at the level of e
patient, provider and health cane sysiem were identified as
being imporant The perspoectives of all stakeholders should
b considered when developing an owicomes meaarement
sute o infioem CHF health cane. This paper recommends that
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i provide a comprehensive, comparable, meaningful and
accurate assessment that ane imponant to patient.
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(Chronic heant failure (CHF) iz a common, complex syn-
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innowvation, driven largely by phamaceutical agents, devi-
ces and disease management programs, has led to improved
srvival [2]. But longevity ofien comes with an increased
burden of disease [3]. Living with CHF is often associated
with limied physical, peychosocial and economic capacity
[4, 5]. Symptom burden and lengthy, cosdy re-hospitaliss-
tions ane defining characteristics of $e CHF trajoctory [6].
People with CHF often have multiple medical conditions
and live with dehilitating symptoms such as fatigne and
breathlessness, Themefore, the primary obhjective in the
management of CHF is to optinise patient well-being in the
context of longer-term survival. Balancing tese two per-
spectives is challenging and requires an underganding of
e individial"s valwes and wishes, juxtaposed with those of
hzalth professionals and society at large.

Outoome measurement makes an impontant contribution
v describing, interpreting and predicting the effects of
disease and the influence of health care interventions.
Outoome assessment can be used not only to evaluate the
efficacy of inerventions but also to describe dwe impact of
came on patients (e.g. patient satisfaction), to support evie
dence-based clinical decision-making at the individual
patient level, and i identify aspects of came for funther
improvement [7]. Consequently, the comcept of outcomes
naturally directs attention i the needs of patients and their
well-being [B]. The selection of owicome measunes should
ez unde ntaken and aligned to fwose inportant to e patients.

Choosing inappropriate ouwtcome measwres may lead to
unimportant or mizleading information, wasted resounoes
and a loss of opponunity @ demonstrate potential benefits.
Daespite debate on perspectives of management in CHF [9—
12], chisosing which outcomes o measure from e large
range available remains challenging, and researchers and
clinicians alike require fordwer goidance [13]. At te same
time, there are calls from agencies such as the Food and Drug
Administration in the United States for researchers to gen-
crate endpoint models that cleady explain the roles and
relationships botween outcomes in providing an evidence
bease [14]. Asindividuals ve longer with dhronic conditions,
e burden from comorbidities increases and assesing the
relative contributons of different conditions and treatments
becomes increasingly complex [15].

‘With a growing interestin patient-centred care, seeking to
measure pubcomes that are impontant to patents is a naural
consaquence [14]. Outcomes that are impontant i patients
are ihose that patients notices, canes ahout and for whichthey
wouldbe willing toundergo a treatment withassociated risk,
st of inconvenience for it to be the only thing that changed
[16]. Process measures are those that aswess ¢ haracieristics of
care that would influenoe ultimate cutcomes {e.g. medication
adherence). Surogate owicomes ane those that are known to
predict impontant owcomes but are easier and quicker to
measure {e.g. exercise capacity in CHF). Clinicians and

£ Springer

health service managers, planners and policy makers often
need intermediate and surmogate measues (o MONor pro-
gress, understand causal relationships and evaluate cost
effectivencss. Buot it & important to emphasise that these
ouicomes should be supportive of, rather than alte mative to
ouicomes fat ane imporant (o patients.

The pumpose of this paper is to eview patient innportant
utoome measunes wsad in CHF and disoss methaodological
iwaes, The advantages and disadvantages of appmaches to
outcome measures ae included and recommendations for a
oomprohens ve, paticnt-centred outoome assessment suggesied.

Methods
Information sources and seanch

Electronic datbases Medline, Comuolative Index o Nursing
& Allied Health Literature { CTNMAHL) and EMBASE werne
searched in addition to the World Wide Web using the
Google Search Engine. Madical Subject Heading (MeSH)
iems and keywords used in this search relaed o CHF and
ouicome assessment, outcome classification, health care
ouicomes and patient ouicomes. Searches wene not limited
v any daie range i enshle insights into changes that may
heve oo i putcomnee concepits of methods. Funther addi-
tional dats sowrces, such as clinical guidelines and policies,
were hand searched for information relevant to the review.
The seanch was Imited to reviews, editorials or comments
on guteomes in CHF published in English, Metwsdological
sues pertaining to adverse events [ 17] and borden of dis-
ease {eg. frequency of tests, clinician sssessment of disease
burden) [ 18] were also identified.

Diata extraction and synthesis

Data wene summarised and managed vsing Endnote XV
(Thomson Bewers, New York) software. Anticles retrieved
wore analysed to identfy iswes in methodological
aswessment and relevance to patients. In addition, fose
ouicomes deemed to be important to patients were analysed
for dweir relevance to clinicians and health cane systems.

Eligibility criteria

Anticles wene eligible if they considered concepts and
methodolegical isues related o measurement of outcomes
in CHF.

The following questions drove the selection of aticles
and informati on.
* What are the measures of health outcomes in CHF?
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* What are the outcome measures that have been
identified a5 impontant i patients in clinical trials and
outonme g sanent?

Resulis

The following numbers of references were metricved for
thizs review: CHF and ouwtcome assessment (n= 107),
ovicome clasification (n=2), health care owtcomes
{n = 4) and patient outcomes (n = 65) (see supplementary
material).

Which measures of health owicomes in CHF ane
imporant o patens?

Outonme measunes assessad at the individoal level in CHF
heve imcludied survival {maontality) [ 10], event-free survival,
heospitalisation [10], PROs (e.g. symptoms, QOL) [10] and
economic sutcomes (e.g. oost and resource uee per patient)
[18]. Outcome measures such as mortality, morhidity as
well a8 PROs such as symptom burden, functional stams,
pychological state, compliance with a therapeotic neg-
men, self- manage ment and quality of life are also identified
by the American College of Candiology/Amercan Heart
Asspciation (ACC/AHA) & important data elements for
assessing he clinical management and outcome of patients
with CHF [ 19].

Mortaliry

Mortality is a critical owicome mesasure in CHF especially
when it is unexpected, prematune or avoidable. Tnexpected
death may be a resulf of both cardiac and non-cardiac
cawse. To be a neliable and valid outcome at the sysiem
level, appropriate casemix and severity adjostments noad to
e made to adjust for these dif ferences [ 20].

In CHF clinical trials, all-canse mortality has been found
favour to be an unbiased and uwnambiguoons endpodint [107]
and heas been used a5 a sole primary outoome [9]. However,
as CHF care improves, mortality is bocoming a less fre-
quent event insome clindcal trials, with the result that large
sample sizes are required to detect differences betwesn
intervention and control groups [ 10]. This has led in mor-
mlity being included a: pant of & composite endpodnt
{usually with hospitalisation). This is controversial bac ause
of the potential for unequal weighting of events [21].

The cheice of all-cause veras canse-specific montality is
also coniested [22]. Although all-canse montality will result
in a higher event rate, the inclusion of deaths not the result
of cardiovascular disease will invariahly reduce sensitivity
and therefore power to detact an intervention effect [22].
Asspsament of canse-specific mortality improves precision

Tt presuppose s no impact on non- cawse-specific montality,
which may not necessarily be e,

As well as providing a clearer indication of the effects of
management, canse-specific montality can also provide
insights into a broader concept of chronic conditon and its
mechanism However, a foous o canse-specific mortality
requires researchers to distinguish between card iovascular
death and death cansed by comorbidity. The difficulty of
adjudicating the cawse of death may depend on the quality
of documentstion provided on de desth cemtificate, par-
tculardy for community-hased deaths [22]. Funthermore,
although capse-specific montality may provide clinicians
and health service operatives with impontant information to
improve care and service delivery, it may not be mean-
ingful i patients or their families for whom the impacts
will be the same regardless of canse [22].

Hospitalisadon

Data on hospitalisation {e.g. canse of admission, length of
smy) provide uvseful information on prognosis, allow
inference regarding the burden of CHF and management on
patients and their families, and inform cost-effectiveness
analysis [21]. But, despite its utility, hospitalisation as an
ouicome measure has limitations. Admission to the hospital
i influenced by patient and social preference and differ-
ences in practice patterns, with thresholds deemining
admizsson and length of stay varying according to country,
region and even institution [9]. The use of “observational
smys"” in some instimtions and “dwrt stay” [9] holding
units in emergency depanments further confounds com-
parizon between studies. As with mortality, thene iz also the
dilenma of whether to choose all-canse or canse-spocific
hospitalisation, with advantages and disadvantages v each
[22]. When adjudicating the reason for hospitalisation, the
definition of CHF hospitalizaton is lIkely to wvary
depending on severity of CHF, comorbidities and related
admisdon padicies [12].

Parienr-reporied ouomes (PR(s)

Over the past two decades, there has boen a growing
interest in collecting outcomes that are important to
patients to ensure clinical care & person-centred [23].
Implicit in this process is obtining the pespective of the
patient through the use of patient-repontad owtcome (PRO).
FRO is an umbrella term wsed to capture any outcome
relying on patients’ penception, intenpretation of evalusation
of their condition and care [24]). This may include mold-
dimensional constructs such as patient preferences, symp-
toms, functional states, psychological well-being, quality
of lifie { QMOL) and satisfaction with cane. Importantly, FROs
provide patients with a voice bo identify inpacts of disease

] Springer
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and care that are impontant to them [25]. FROs include
“any report of the smius of a patent's health condition that
comes directly from the patient, without inienpretation of
the patient's response by a clinician or anyone else™ [26].
In CHF, e majority of PROs identified were healt-nela-
ted quality of life (HRQoL) and depression [27].

In clinical practice, PROs can be used to inform health
decisions in a wide range of applicatons from individual
patient decision-malking through to developing health pdicy
aimed at improving population health [28]. Rootine admin-
igraton of questonnaines to measure PROs can be used to
soreen for unmet needs [£] or problems such as dejpression and
anxiety [29]. Evaluatng satisfaction with mestment may assist
providers in understanding the issues influencing treament
adherence and may help identify aspects of management
linked to long-term reament owcomes [30]. PROs can ako
facilitate communication amongst §e health care team by
providing 8 common language amongst professions from
different clinical backgrounds [31]. Finally, established dis-
crepancies between clinician and patient perceptions of
symptoms and treatment e foctvencs mandate collection of
|patie nt-reponted data to inform fotwre practics [31]. Adding an
additional dimension of patient preference and prioritisation
of putcomes may be a wseful concepiual advance in FROs.

In clinical tiak, PROs provide a number of advantages
over and above traditional cutcomes mch s mortality. They
offer a way to differentiaie benefits when two or more
treatments present with similar clinical efficacy [32]; they
measure the bene fit of “ add-on"" e rapy that has the prinary
objective of providing an incremental bemefit to QOL rather
thean sunbstantial impact on srvival [ 33]; and they can be wsad
toexamine long-term impacts of reament on daily life in the
context of lengthy survival, increasingly an issue in CHF
[34]. Adding the additional aspect of a prioritized ovicome
can potentially lead to informed quality decison-making.

PROs usually reflect unobserved (laent) concept which
may manifest themselves in different observahle ways
depending on the condition or treatment of interest. There
iz & challenge in selecting the most appropriate measure
that would fulfil the ohjectives of the ouicome asesament.
Tt must also be guided by the severity and namme of CHF
and ensure PROs measure selocted would measune benefis/
side effects of the terapy as well as the change in patients
as CHF progress [15]. PROs are inherendy subjective and
rely on patient's self-repont [36]. This means it is also
imperative for FROs measwre to be reliable and valid as
well as responsive and relevant [37]. In addition, relying on
self-report means PROs data are more prone i mising
data than other clinical owicomes [38]. This is an important
ismue especially in many CHF studies whene eldedy
patients may often drop owt of the sudy due to svere
illness or even death. Consequently missing data may lead
to hias which may reslt in an emoneous conclusion [3£].

£1 Soringer

In evaluating PROs, fe timing of te owicome assess-
ment is crucial. In most siations, the timing of the
asmesament of PROs will depend on disease progresion,
the therapy response, the risk of premature death or adverse
events and the respomndent burden [37]). Incormect timing of
PR assessments could poientially joopardise the meli-
ahility and the validity of the FROs findings [ 39] by hiasing
the: treatment effect. If an evaluation of PROSs measore took
place ouside an accepied time window, the result may be
different. In addition, chaosing appropriate iming of FROs
asesaments requires careful consideration of the transent
effect of therapy on FROs measune.

PROs data egpecially quality of life comprise multple
components such as individual's perceived physical, pay-
chological and social well-being [40]. Statistical analyses
of these data often result in false significant resulis doe to
multiple tests Several methods have been suggested to
address the multiplicity isswes such 8 comparing only the
summary soore, adjusting p values or to analyss only
selected domains [38, 40].

In inempreting FROs, there iz a nead to deemine the
minimal impontant difference (MID). This measure enahles
interpretation of ouwtcome assessment beyond statistical
significance. How ever, it can be argued a meaningful change
is a subjective concept may differ depending on different
perspective. There is cleary a noed for a comprehensive
interpretation straegy that incorporates different anchors,
each having its own metric that is meaningful to a given
andience [41]. Worles have beencarried ot toestablish MID
fior Minnesota Living With Heant Failure Questionnaine [25]
and the Kansas City Cardiomyopathy Questionnaine [42],
two most popular HROQoL measures used in CHF.

Adverse evenis

An adverse event is defined as an unintended ham due to
madical management or lack thereof in contrast to com-
plication arzing from the uwndedying disease [17]
Although adverse events may be linked with quality of cane
and patient safety, presence does not necessarnly indicate
oo queality, nor their absence indicate good quality [17].
Muost patients with CHF have one or more comarbid con-
dition that will potentially canse treatment conflict, [43]
egpecially when multipk medicines are prescribod. This
places patients with CHF at risk of adverse outcomes
which may be captured by mortality, hospitalisation and
PRO= (e.g. side effects and symptoms).

Burden of disanse
Burden refers to te demands experienced by patients,

caegivers, clinicians, the health care system and society
[44]. Patients’ and carers’ borden can be expresed as
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mortality, hospitalisation and PROs such as symptom
burden [45]. In some instances, economic burden is also
described at an individual level. This may include lost
productivity as well as direct and indirect costs of care such
a5 hospital transpontation [446]. Patiens' and carers’ bor-
dens are paally linked with expoectations of and satisfac-
ton with care [44] as measured via FROs. The burden of
(CHF at a system lkevel has generally been messured with
wraditional indices such as incidence, montality and mor-
bidity and increasingly health services utilisation, pastico-
larly hospitalisations [47]). One definition of the burden of
disease is a measure of the years of healthy life that an
individual or population loses as the reslt of disease
Generic ouicomes that combine both morality and mor-
bidity into & single index such as disshility-adjusted life
years have also been used [48]). Identifying the outcomes
important i patients such as quality of life iz an important
consideration in determining disease burden.

Several reviews exploring different endpointiowtc ome s
in CHF and cardiovascular clinical trials have demon-
sirated the lack of consensus on appropriste measres [9,
10, 21]. In some CHF clinical wials, there & a recognition
fhat reatment efficacy needs to be measured by multiple
ouicomes, especially where mamgement or the outcomes
of interventions have multiple components [49]. Composite
endpoints are useful bot for capturing moltiple conpo-
nents and additive effects of interventions and also for
reducing sample size due to increased event capiure.

Coumposite endpolnrs

Implicitin applying acomposite endpoint is the premise tat
each of the component endpoint would measure the same
underlying pathophysiological process, but be different
enorgh theat they add a di mension to the me asume ment of ithe
disease process that has ot been contributed by any other
component endpoint [50]. Composite endpoints may include
maore than one clinical outcome (e.g. major acube comnary
event), sumsgate ouicomes and/or FROs, or a combdnation of
all theee [51]. In CHF trials, most commaonly used composite
primary endpoint & morality and hospitlisaton with or
without worsening HE. By combining multiple endpoints
with low event rates such & incidence of mortality and
morbidity into a single composite endpoint increases the
event rate and in tum reducing the sample size to achieve
required power [52]. As a result, the rials will hecome
smaller, less costly and the mesult will be available eardier
[52]. However, spme argue this comes at a cost of precision
and sensitivity [53].

Examples of composite endpoint in CHF trials include
Packer's ordinal composite score (improved, unchanged or
waorse) [54], Cleland' s “patient jowmey' [55], Braunwald's
“wighied unsati sfactory outcome™ [546], composite endpoint

uwsed in the African American Heant Failure Trial { A-HeFT)
[57] and global ranking endpoint [58]. All of the se endpoints
make an important point in concoptualising te complexity
of a rultidimensional approach to manage ment and impor-
mmnce of each component to the patent For example, in
Packer's score, patients are classified as “beter, the same, or
waorse'' depending on the patient's vital sttus and their
symptoms. Patients who died or were hospilised due to
worsening heant failure or experienced worsening HF werne
classified as worse, Patients with improved sympioms and no
worsening wene classified as botter. Patients classified as
neither betier nor worse wene classified as unchanged.
Packer's composite endpoint effectively weighs death,
hospitalisation and symptoms equally. Another weighting
acheme is based on hierarchical endpoints basad on rmnking
of events or global rank approach. In this type of scheme, all
patients are ranked on the basis of pre-spocified hierarchy of
events. For example death would be ranked worst, then
hospitalisation and s0 forde An alternative to abowe
weighting of schemes is a scome caleulated for A-HeFT trial.
In thiz scoring system, death & counted as —3, a first hos-
pitalisation from HF is counted as — 1 and change in quality
of life vares from —2 i 2 depending on e degree of
worsening or improvement. This weighting scheme assignsa
numeric value to all patients and each patient's experienoe
contributes directly to the total scone. A challenge with this
weighting scheme is establishing consensus  amongst
patients, clinicians and regulators onwhat constitutes a MID.
In addition, the relative impontance sssigned to each com-
ponent may notachieve agreement amongst a1l stake holders.
Thiz would creaie a problem in interpretation when the
components ae not moving in the same direction.

(Dhurcowre assessment b oliniol menagemens

In clinical management, te purposcs of outcome mes-
awement fypically include monitoring and suppont of
patient progress, diagnosis, treatment and comnmunic ation
[59]. Outcomes assessment in clinical management can be
wrgeied at either or both of two levels: at an individual
patient care kevel andior at an aggregated system kevel [60].
Information at the sysem level can be collecied and ans-
Iysed at either the clinic or group practice level.

In clinical management, outoome asssssments fypically
s routine data b0 avoid undoee burden on patients that may
ot have immediste consequences for their own personal
care. Routine ouicomes data are subject to numenous biases
and are unlikely i be of sufficient quality for rigorous
evaluation of treatment efficacy [61]. Nonetheless, outoome
data can be vtlised in measuring the quality of care,
designing sysiem interv entions, reallocating resources and
research effonts, raining health care personne] and charac-
lierising a patient population to better unde rstand their needs.
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DHacussion

The curment review has found a range of commentaries and
Eviews COnCeming oulcomes measures important to
patients in CHF yet no gold standard exists, While ferne
was 8 general agreement that outcomes sssessment is
essential in improving care, & number of strengths and
limitations wene highlighted in each of ouicome measumes
important to patents.

Outeomes in CHF are used to describe the impact of
reamenticare on patients’ lives. Incorporating patients’
perspective in the form of PROs means an essential ele-
ment [62] of patentcentred care is being practiced.
Indeed, there has been a call to include PROs in routine
clinical practice [33]). Therefore, choosing outoome mea-
sres that are meaningful o patients is essential. Tradi-
tonally, patient outcomes in CHF have been montality,
haospitalisation and avoiding or decreasing adverse events
of care [11]. With dehilitating symptoms including fatgue
and breathlessness, improving functional statos and healh-
relaed quality of life (HRQoL) has become patient
imporant outcomes. Patients with CHF often experience
multiple moedical conditions with unpredictable prognosis
with limied physical, peychosocial and economic capacity
[4, 5] Increasingly, patients’ perspectve a5 expressed in
PRO: such = HRQoL, functionality, sympiosms (and
symptom management) and more recently quality of death
heave bocome patient focused owtcomes [63].

Increasingly, there & a recognition tat patients’ desined
ouicomes may change as the patients and their careers
evolve as e disease progresses and  treatment/cane
becomes familiar [64]. Undoubiedly, for many patients,
ouicomes such as mortality and morsidity/hospitalisation
would play a central mle and override any oconsideration
for other outcomes. This would be the case, especially in
patients with mild symptoms whene their prime objoctve
waould be to improve survival [65] Howewver, in mone
severely ill patients with distressing and in times disabling
symptoms, fhis may not be so; an improvement in their
quality of life or symptom relief may be more impor@ant
[66]. Consequently, in examining patent level owtcomes,
FROs need to be considered in conjunction to clinical
ouicomes such as mortality and rehospitalisaion [67]. In
order to consider the jugtification for this, it is uwseful to
consider patient, ¢linician and system perspectives in CHF
ouwicome assessment and these are ssmmarised in Table 1.

Clinician level
In providing care to patients with CHF, clinicians aim to
increase survival and improve QOL both by managing cur-

rent problems and preventing fowre morbidity. To achieve
this, clinicians meed to monitor the processes and results of

£ Springer

care to inform future improvements to care and support
shaned decision-making with patients [68]. Process measures
include patient understanding of self-management advice,
availahility of support and adherence to treatment as well as
vital zigns, bboramry and diagnostic test nesults and
response o0 madications [13]. Physiological and elemental
ouicomes such as changes in pulmonary capillary wadge
pressure and natrivretic poptide levels may be disease rather
fhan patient- cendred bot ane nonetheless an important part of
(HF patient management. They inform clinicians of the
stius of disease process aswell as the mechanism related to
fhe patient problem and a batter understanding of the way a
reament works [69]. Process measwres should ideally
require minimal additional reseuross and minimal dismption
iy the dili very of ¢ ane. Funthemmore, they shouldbe clinically
sz finl and acceptahle to patients [60]. As moch a5 possible,
they should inform concrede action (e.g. provision of infor-
mation ) [67] to inprove patient care.

System level

Ata sysiem lewel, ovicomes evaluate changes in health of a
defined population as a mesult of health care or health
symtem activity. Ootcome measunes at this level assist in
extablishing and e valuating health policies that may benefit
(HF communities [27]. Such methods of assesmment ane
critical in informing policy decigons. As demands on
resouroes increase, owcome measures ame increasingly
needed @ enable disparities in barden to be highlighted
across different health conditions and geographical regions
as well as over time. Ouwicome measres have an important
pant to play inexamining accessibility of quality CHF camne
across fwe population. These applications are nooded to
ensure the health care system is suitshly responsive to the
needs of different groups.

Given the escalating health care cost associated with
CHF and other chronic conditions, it is impontant to bal
ance societal benefits with expendimre to allocaie cane and
respuroes judiciously. Theme is 2 need to understand the
relative benefits of the varfious treatment options for CHF
in emms of clinical and economic outcomes. The quality
adjusted life year (QALY) is widely wsed for economic
evalpation across health care [T0]. QALY:s combine
information on bath quantity and quality of life and offer a
standard unit for comparison across different interventions
and places on the disesse trajectory [71]. That said, dwene
have been numerous criticisms of QALYs espocially
conceming te methods wed to generate their wility
weights and the we of QALYs: for informing allocation of
health care funds between disparaie conditions [72]. A
broader asmesanent af sysgem level would include cost
benefit analyses [T3] and los of productivity as possible
wocistal oulcomes.,
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Table | Pafient, chmcian and

system perspect ves i chronic : c
heart failore omcome Patiemt Olimician Sy=em
2 sessmnend
Reasom for Mimimise sk of CHF Assess patient needs  Plan services
imierest in Resine i *healih” in Provids approprise Manitor the guality of cam/
oaiames timely way crefmatment eatment pronided
Ahility to ive 3 normal & Mon#ior goality of Iy comt of mre
ﬂ'ﬂ_‘;‘dﬁm Trmgwove popel sion heald
I Reduce heabh dispasities
Dreirad Timely socess to goaling Patiem adherence Redne incidencefprevalence of
o iComes cane safisfaction CHF
Mimimis sympiom borden  Improved ssif- Appropriste sarvice provision
and fondional imitation  mamagement of Tmgwoved kncwdedge md
Survival CHF mnderstanding of CHF and
Avaid major clinical Appropristeness of related risks.
events snch as .ﬂ'!m't': Popalation hsmed sorved boce
hospilisaton pronvided system
Sef.mansgement of CHF  Aveid adverse events
Feel safe and secme and  Co0d lizinon with
satisfied with care e health cre
fieam
Pamsihle Morality Morality Monalty
‘“‘:: QoL Sympioms (&g Incidencefprevalence
s {Rehomininaton dyspaaea) Hospinl days
CHF chronic heast Bilore, Functional st Lves Cost of meamments
QOL quality of lfe, LVEF left Patem sticfaction Fatient satiefaclon  Worforce implicasions

Twao-thirds of #we economic burden of CHF can be
acopunted for by admisdons to hospital alone [74], making
interventions that avoid (rejadmission a priority from the
system pemspective. At the same time, there & a noed to
measure hospitalisation and ofer system outcomes in
ems of their impact on the patient [75]. While we may
assume that patients generally wish to avoid hospitaliss-
ton, it may be that this is a prefemed ovicome for some
people who lack suppont in the comnmunity [ 76]. FROs such
a5 paychologcal well-being, unmet needs and satisfaction
with care have s0 far had a imited influencs at the systems
level. Foture work is needad o inegrae these measune-
ments inin the systems level model.

Moving ivwards a prioritised, integrative model
of oulcomes a5se ssment

This review has conziderad owic ome meaares of inportance
i patents and consdened their impontance at clindcian and
health care sysems level. Mortality, hospitalisaton and
FROs ae ootcomes at ame relevant and important to all
skeholders of CHF care and have wide application in
research and clindcal practice. If standardized, this “cone set™
of owtcomes has potential to enable both evaluaton of
health care effectivencss and monitoring of population
hzalth [77]. Identifying consenms in outcomes betwesn

patients, providers and health systems is impontant in gen-
erating an inegrative model of health care assessment that
heas wtility and rele vance. Furthermore, as evalation metric
is often a driver of service organisation and delivery, having
a genuinely person-centred outcome goal is likely i alter
SETVICE prRovison.

The critical issue is whether this should be approached
by developing a gngle measure, by measuring a core st of
ouwicomes and trying to combine e realts as 8 composite
ouicome, or by kesping them as a set of individual oot
comes, To varying degroes, any single owicome may be
inadequate i capture impontant differences [71]. However,
comparability and interpretability of owicome assessment
will be greatly facilitaied by a smple measure of outcome
[T8] such as a composite owicome. Combining multiple
ouicomes into & single summary measure is a useful
approach for defining “net benefit” [ 79].

In using a composite owicome, we woulkd also cineunment
the moed i make an allocation for multiple hypotheses
leating, as one is essentally dealing with a single endpoint
[51]. In addition, te problem of competing risks can be
avoided especially if a clinical owicome such as montality is
combined with morbidity (in the form of hospitalisation)
[52] and PROs. With the core set of ouwtoomes forming a
composiie will ensure each component of this cutcome is
relevant and includes anoutcome considered tobe important
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o the patient. Ensuring reliability, validity and acceptahbility
& critical, and ideally, this composite outocome w ould lead to
greater efficiency and higher quality of cane.

To ensure the vility of the composite owtcome at all
kevels of care, each component (from the core set of ot
comes) should be appropristely weighted, depending on the
punpose and the goal of owicome asessment Cumently, in
most gudies with composite endpoints, the components ane
assigned equal weights even though sakeholders, partico-
larfdy patients, may not consider them equally important.
‘Weighting needs b0 be undertaken carefully because, if the
balance is inappropriste, reduced power may arse [11]. In
addition, the problem sssociaied with the interpretation of
the treatment effect oocwrs when the components ane
moving in different directions, espocially when a less fre-
quent endpoint, such a8 mortality, with moch more fre-
quent endpoints ach as sympiom improvement [52] ane
combinad. Standardizing the weights of composite end-
points will allow the patients, providers and health cane
system to agnee on defining a clinically meaningful effect
on composite scores [44].

Conclusion

Although the litersture challenges concepizal and me fod-
ological asmmptions of conventonal endpoint assessment
methads, i date there has boen imited application on non-
iraditional measures [21]. Choosing measures must depend
on the capacity to provide comprehensive, comparahble,
meaningful and accurate reflectionof outcomes as well asithe
capacity for data collection. Measwement isses roquine
issues of reliability, validity and wtlity in meetng the needs
of a ange of stakeholders ITmportantly, ensuring these
metrics neads to meet the priorities of patients. While it is
likely dhat utlity will vary from fe perspective of patient,
clindcian and health care system, the neads of clinicians and
the sysiem swould be seen as supportive of rather than
altemative to hose important o patents, a comne set of oot
onmes with broad- scale application and appeal . A compogite
endpoint combining these outcomes offers promise if it is
reliahle, valid and accepable to patients, providers and
policy makers.
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Barigroumd: Although the number of dinicl trisds assecsing health relaed quality of kil (HRQoL) in dhronic
heart Gilure ((HF) has increased exponeniially over the st derade, lite i lnown about the quality of

e ol i e uined o 4 Jamesany 2002 eporting. The purpose of this review was to Zses the method al and reporting rigor of HRQol in
f‘ﬂ::"’“z BTsof therzpy in CHE
o Msthode The dertronicdza hases, Madbine and EMBASE were ssarhed from 1990 to 2008 using the key
rr— serch terms “heart failure” comb ined with ‘quality of lifef, “pharmamlogicl therapy’ and “randomizred con-
P 8 qulicy o e trolled trials” A iotal of 136 articles were identified and evaluated acoording i the “Minimum Standand
Eanedoize d clindeal misls M{Hﬂ:]fﬂ'mmﬂmm
Chmanic e arr Gl Bemulic mhmm!ﬁ{lmﬁﬁm&ummm ‘wery himuiesd, 91 (66 5L) ware
b bbbl Himited" and only 13 {14.000) studi e were coms idened to be of 2 probably robust in terms of method alogical
Clinralder s s n i aﬂm;mlnﬁmhmﬂrdﬂﬁwm;hmw&nﬂmm
ion ol - HRQoll i 2 citiicall oo ideration mﬂ-Imeqmlmr.yﬁrmu highly wariahle There iz a
need o dewelop a stand ardized method for and ref in diinical triaks to aid
in the interpretagion and applicson of findings.
© 2012 Blsesier breland Ltd. All rights reserved.
1. Introdisctiom Although the purpose of mexsuring HRQoL in randomized control

Chronic heart Gilure (CHF) i 2 common, @]y and resounce in-
tengive syndrome with 2 poor prognasis. Patients with CHF experi-
ence owkomes including severely impained health related
quality of life (HRQoL) |1]. Some studies have shown that patients
with CHF e xperie noed 2 poorer quality of like compared to individuals
with other chronic conditions [2.3] Many patients with advaned
CHF als0 xseribe grester importance bo the quality rather than the
length of their lik |4).

The number of clinical trisk inanpor sting HRQpL 245 sment i
an endpaint has increxed in recent decades |5 Increxsingly OHF
clinical trials focus on the benefit of “add-on™ therapy for which the
curmilstive benefits muy be an incremental gain in HRQaL, in spite
of & limited impact on survival |6 This incnesed foos oninoemen-
1al benefit means that methods of xsesment and reporting of end-
paing such &5 HRQoL nesd & be rigorous snd rabust

= ey o (Cosmire ar Cardloy ol i el Chamandic Care, PO Baw 123,
Ervadvway, NEW 2007, Asoralia. Tl : 461 295M 8 G 4512 B14730.

E-ml e 5 changiiores s as |5 Chang

DIETSE2T3)5 — e lroant mamer & 2D Buevier breland Lol AR righss nessneed.
diad 0.0 006 im0 D M 019

trials (RCTs) may have been to guide future patient care and irest-
ment decisions, there i evidence of the limited influence of this
apprasch on individusl dinical decision making and/or trestment
jpalicies | 7| This m ay be sttribubed 1o i nadequate reporting, kw oom-
[pliznce with comple ting study measures, under powened Studies and
varishle quality in stdies xsesming HRQol |8-10] Furthermore,
maost clinical triak using HRQoL &5 an endpaint solely report psycha-
metric properties and do not extend to the iSue of relevance of the
measure nor o the rgor in measuring and reporting |1 1) In spite of
s hroom ing of HRCML xasessment and 26 & Conssquence nimenm s
reviews and mets-analyses on HRQoL in patents with CHF [5,12-14)
the methadalogical and reporting rigor of the HRQL xsesment in
RCTs has ot been desoribed

The purpose of this review was 1o xses the methodal ogical and
reporting of HRQoL in RCTs of phar macol ogical the rapy in CHF e ither
&5 4 primary of secondary endpoint wing e “Mindmim 5 ondand
Checklist (M50) for Evaluating HRQol Outcomes™ 3] (Table 11
RCTs of pharmamiogical therapy were chosen for 3 mumber of res-
sons; for its potentisl for incremental therapeutic benefit [15) of
additive therapies [16]; and the et that regulstory bodies such i

Please cite this artide 35: Chang 5, et 2l What i the methodalogical and reporting quality of hesith relsted quality of life in chronic heant
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thee Faad aned Dhrug Acvini stration [FDA) in the United 5 txies [LE) re-
quest HRQoL dats whenmaking drug approval decisions |17 | Indud-
ing non-pharmacalogieal therapy and deviees trisls in this review
would require sdditional methodalogical and reporting issues to be
comidered [1819]. This review ako sought to investgate whether
the methodolegicsl and reporting quality of HRQel outenmes in
RCTs have improved over time and 5 how HRQoL outcome is used

i the study (primary v secondiry ouloomes).

1. el

A search of vhe s conads da ba s bsdline and BRBASE wia mdeeraien wich
et 3 mbmmce off o Bealth BB fan. The search sorae gy wed relevans beywoeds 2md
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relared qualiny of i, P Haapy’ amad ek -
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Iy or da TR WS BT Oh R oF Dember of HEQ
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ono P 5 HRpL asecoms &7 v abo ochabed. Fooenrially reevant ar-
ricks were inthly motewnd and § i was deemed approprice the Bl ma arkcke
L Adulivional rebevant Dulbes v e d thooegh 4 e sl aanch of
e e e Wk oy previoes review arsiches [3,14)
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3. Resulis

A total of 392 studies vere retrieved After exduding 256 artides
[Fig. 1) not mesting the inclusion criteris 136 studies were inchuded
in the review. Of the 136 studies [Supplementary materisl 21 73
[53.7%) studies were published from 2000 & 2009 Mt studies
[n=112; B244%) used the Mew York Heart Assodation [NYHA)
cluss o identify the patient group studied, with the most comman
grouping being NYHA I-10 [46/112: 41.1%) fallowed by NHHA 11-1V
[30/112; 268%) The repored duration of the study ranged fom
1 week to 235 weeks with 54 [400%) studies reparting 12 wesks ar
less_ In same studies, this mey inciude 3 run-in period [ Tabie 2)

HRQol assessment was described a5 either a primary or @-
primary endpaint in 19 [140%) studies [Table 3) However in only
4 of these 19 studies (419 211%) the sxmple size wis caloulated
based an a HRQaL hypathesis or the adequaey of alalied sampls
sire b detect clinially sgnificant HRQoL changes wis onsidered
I mosore than hal fof these studies (1019 526%) 2 sample size calai-
lation was not reported at all and in five studies [5/1%; 263%) the
sample size calculstion was based on the other endpoints. 5ix of
these studies (6/19; 316K) were sub-studies of Lar ger RCTs |20-24]
For studies where HRQol msesment wis & secondary endpaing
ondy four studies (4/117; 34%) comsidered the sdequacy of a caleulat-
ed ample sire on HRQoL rssessment [25-27] while 64 studies (G4
117; 54.7%) did not repornt on the sample sire alolston at Al Of
all 136 studies reviewed 69 [SOTE) sudies had 2 sample size less
than 100 patients with the med an sample size of 815,
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Although most of studies in this review wsed a single mexsure of
HRQaL [n=103; 757%) the mumber of instruments used in 2 single
study ranged from one B five In cades where multiple mexure
were used, the most commeon combination aonsisted of 2 andi ton
spedfic mexiune snd generic messure (921, 429%) The most com-
oy ised HRQoL mexsiine in CHF trisls has been the Minne sots Liv-
ing With Heart Failure Questionnaire (MLWHF) [n=83 studies)
fallwed by 2 generic mexsure, Global ssessment (n=31 studies
where 256 studies were patient provided and 5 studies were provider
aggeised ). In five studies where global xisesmment was provided by
the phymician three of these studies slso included patient provided
HRQal The anly utility focised mexsure used in studies in this re-
view was the E}-50 (n=16) The results from discrete domains of
an imtrument wene reported in 26 studies [191%) Similady in 33
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[24.7%) studies where multiple indruments have been wied, reu s
from individual instrument were reported. However, no study

reported statistical sdjustments for multiple Empansons.

1. Minirmon standand cheklisr

Overall, 53 [ 61.0%) studies reported ana priord hypothesis or had
predefined HRQoL endpaint | Table 4] The rationale for instrument
selection was repariedin 34 (25.0%) studies. Eighty-six (632%) stud-
ies provided pay dvometnic prope riies of the instrument used or cited
the validation study. nterestingly, slthough 12 [ L) studies stated
that the HRQoL instrument was developed for the purpose of their
shidy, none of these studies reported the psychome ric properties of
the insfrument of cited the source of & validation proces. ln 38
[ 27,98 s tulie s it was wncle ar whether the instrument was develaped
for the study orf the suthors were wsing an slresdy established
instrument.

While anly 55 [ 40.4%) studies spediied wha andjar in which din-
ical setting the HRQpL instrument wis sdministered most of the
studies [n=130; 955%) documented the timing of HRQol xsses-
ment. Although 107 [FA7E) studies discussed the general result of
HROnL outonme in their disasson only 57 (41.9%) studies sdd ressed
ithee dlindcal significande of the HRQpLowoomes Only 23 (169%) stud-
jes satisfhed 211 three mandsnry items of MSC Acording to the MSC,
26 (191X studies were comidensd “very limited in methodalogical
and repaorting of HRQoL results and 91 [66.9%) studies were evaluated
26 “lirmited”. Oy 19 [ 1400) studies were considerad to be “prabably
moluse.

Correlstion analysis demonstrated that no confouwnding varisbles
were predent. A linear regression analysis showed the sbience of
significant time effea on the MSC scores (P = 0025; p=0775) The
percentege of studies judged i “probably robust wis 1495 for
thise pulilished betveen 2005 and 2009 and 135% for those pub-
lishesd earlier [Table 4). A similar pattem was obbe rved in the T mited”
and very limited groups In fact the anly MSC item that has
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improved significanty over time ws ‘ratonale for instrument selec-
tion™; 357 [17M7) of these studies published between 2005 and
2009 cympared to 19.2% [ 17/89) of the studies published earlier pro-
vided the rati onale

Quality of reparting on HRGoL was higher in the trisls with HRGaL
&5 3 primary ko-primary endpoint | Table 4] These triak were mare
likely to report sn & priori hypothesis (047X va_556T) the dinicsl
setting in which HRQoL instrument was sdministered [G8.4% vi.
359%) and to disouss the clinical implicxtion of the result [ 89.5% v
347%) Amording to the MSC, while £2.1% (8/11) of the studies
with HREQol x5 a primaryco-primary endpaint were mnsidered
“prohably robust, the perenirge was much lower for the studies
with HRQal & & secondary endpoint (24, 11,/117). O the studies
with HRQoL 25 2 primary/co- primary endpaint, the remaining 57.9%
[11719) ol the shidies were evalusted i Slimited” with none being
very limited_ However, 222% (26/117) of the studies with HRQaL
a5 & secondary endpoint were “very limited”.

4. Discussion

Although HRJol msessments have the poential to provide &
mesninglul and clinically relevant owcome of 2 disease and the ef
fects af pharmacologicl terapy from the patienfs perspectve, our
analysis revesls that the methodological and reporting rigor of
HRQoL assessment in these RCTS has been less rigomas than report-
ing standards in cancer [28] Only 140% of the studies can be de-
seribed a5 probabily robust. This com promises the value of such dat

In some studies the researchers did not provide an operational
definition of HRQoL and the smbiguity of this constructed has been
previowsly noted [10] Sulsequently, there wis no desaripion of
Thaw the multidime mional coneept of HRQoL including phy s, py-
chal ogical and social domein wis mexiured In faa, insome studies
the terms "HRQOL™ and =physical functioning”™ andjor =symptoms/
side effects” were wied interchangesbly from study quedtion to
methods to discussion. For example, in 2 study the research question
may spediically sddress ondy one dimension of HRQoL such 5 plys-
jcal functioning but in the discussion the term HRGol wiould be used,
or 4 study question may reler i HRQoL but only one dimension of
HRQol such x symplom burden was sotually mexsured. This

of nelisnemcad

confusion snd ambiguity has been previously reported | 29). Although
ithe summuative HRQoL score i influenced by esch domsin, these do-
mains in solatgon do not constitute 3 comprehensive asessment of
HRQuL Therefore, exirems cafion is required in drrwing conclu-
MMImﬂmummmﬂm“xmw
terpretstion of results from & limited number of domains [8]
Furthermone, wing & subset of an eisting i netrument may oom pro-
mise the integrity of the pychometric properties of the original in-
strumment |30 Comnsequently, the e of the term HRQoL should be
svoided when the study question only sddresses one dimension of
ithe concept of vice versa |20)

In this review, 51.0% of the studies stated an 2 priori hypothesis
{or had predefined HRQWL endpaints) although only 2508 provided
the rationale for the choice of the HRQoL instrument. This is an im-
portant iEue x5 an 4 prion iy potheds sd the choie of 2 spedfic
HRQal instrument are interwoven [31 ] The choice of HRQoL instru-
ment in a study should be determined by the severity and nature of
the disexse i well 8 expeded benefits and 4de effects of the trest-
ment Consequently, the 2 priori hypothesis showld indicate which as-
pects of HbQol are messures of interest and likely to be affected by
ithe trestment under consideration |32 This will ensure that an ap-
propriste, relevant, valid and responsive instrument will be used for
the smdy [33] By reporting on these conceptusl Bsues, the con-
sumers of research can critically examine the extent to whidh the se-
leoed instrument dovers the reseand question

Although more than halfof the reviewed studies used an esdsting
imstrument, only 632% of the studies reponted paychom etric pooper-
ties or referenced the validation study_ This raises 2 question abou
the validity, relishility, respondivenss, sensitivity and sppropriste-
ness of the HRQWL outcomes in the remuining studies (3581 In
asddition ne glecting to repor on pay dwmetric properties of the in-
atrument may sbo ompromise the sbility to critique whether the
HRQuL instrument is relisble and valid_ In this review, 9568 of the
atudies doaimented the timing of HRQoL kseament but only 404
of the studies re ported on the method of HRQoL instrument sdminis-
tration. Thede issues are essentisl in interpreting study data

In almaost half of the studies, the reported duration of the sudy
was 12 weeks (3 months ) or les. The timing of asesment i impor-

tLant especislly when evahusting an outeme such 2 HRQaL In mast
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situations, fol lowing 2 biseline ssesment, 2 sufficient length ol time
iy be requined before HRQoL changes adaur snd this may be differ-
ent from the time for clinical changes to appear. Incor rect timing of
HRQal ssessments could potentislly jeopardize the relishility and
thee validity of the HRQoL findings |34 . Erroneous findings may result
due to posaible @nfounding of the tre strment effect on HRQoL kises-
ment with the differential effeds in rsesment timing. 11 the treat-
ment effect was mexsured on a2 HRQoL instrument ouside an
sovepied time window the result may be diferent. Choasing appro-
prizie Gming of HRQoL dsessment must be onsidered carefully to
e rtain pessible transient effects of trestment on HRQoL

Onily 44.9% af the studie s in this review documented mising data
ard 4. 1% repor ted o base line com plisndee This i animporntnt Ssae
espedally in studies of ekderly patients with CHF. In such studies, pa-
tients alten drop out of the study beause of severe illness or even
death. This may lesd to selective loss of information and henoe 2
bixs may be introduced Moreover, the mast pertinent HREQoL results
could possibly be obtxined from patients who may not complete the
trial [8] In addition, this less of i nformation would reduce the sample
size andior information, hende the sbhility to detect clinically mesn-
ingful differenes_ Consequendy, it is critical to provide inform ation
onstrategies used to minimiz HRQoL missing dataand for atlexst ac-
knowiedge how they were mansged to inoerse validity of HRQoLre-
sults This willl aid inter preting HRQol result

In this review, few studies with HRQoL &5 & pori mury fo-prim ary
endpaint reported sample sixe based on 4 HRQoL hypothesis of con-
sidered the sdequacy of the xgre ed sample size on HRQoL kssessment.
In sddition, slmost halfof the studies had 2 sampile size les than 100
patients_All of these studies may have been inadequately powered to
detect clinically important differences in HRQpL saores and this was
scknovdedged in some of the repors. It has been sugpested that
even when HRQoL ssesment is 2 secondary endpoint and hence
power calaulation is not expected, some a priod hy potheses shoukd
e made concerning the expected changes in HRQaL soores sither a3
an effect sire or minimal important diferences for agreed sample
size 8] This msessment will 24854 in eliminating the disparity be-
twieen clindcal and statistical significance |33

Mast of the studies in this review reported on multiple HRQoL
ocompar sond between different time points orfand wsing multiple
instruments. These can potentislly incresse the proportion of mis-
ing dats and fabke positive results auded by multiple oom parisons
without sppropriste statisticsl sdjustments |35] Consequently ni-
merous approsches have been suggested o minimiz this risk
such &8 comparing ondy the summary score, sdjusting p values, or
to snalyz only selected domaing |B35) However, all of these ap-
proaches will plae limitations on the interpretation of the results
and emion should be exerdsed in drawing conclusions from such
HRQoL results. Furthermore, most of the studies did not spedly in
the a prior hypothesis whether the @mmparisons were made be-
Iween trestment arms sfter randomization or with teir nespedive
baseline scores obtxined st randomiztion There & cleardy i need
far the conse nsus on the most relevant way 1o analyze longitudinal
HRQel data [31].

I a systematic review |36) of the generic quality of life question-
muire, the Medical Dutame Study Short Form Heslth Survey, SF-36
the suthors cnduded that quality of life outcomes in clinical trals
are frequently unde restimated and aften overl ooked_

Drespite 2 desrth af information on i mproving me thodalogical and
e porting quality of HRQoL owcomes | 837,38 |, the reporting quality
of HRQoL in CHF pharmacalogical therapy ROTs has not im proved
aver time. In this stidy this rend wis noted in il items in MSC
checklist except lor ‘rationale for seleding a specific HRQoL question-
naire”. While few studies published before 2005 sddressed this issue
the studies published more recently showed higher mmpliance
This may be due to the US FDA requiring support for the labeling
treatrent benefit dsim when making drug approval decision [39]

As expected quality of reporting of HRQol was superior in trisk
with HIQaL id & prifesry)co-primary endpaint

Effarts, especislly in oncology, to improve HRQoL xssesment and
reporting in dinical trials have seen 3 major improvement | 28] The
rexsons suggested for this improvement are the devel opment of spe-
cific guidelines and checklists for reviewing and fadlitating the crit-
cal sppraiiak and interprettion of HRQoL outimes |40] A lack of
Tamilizrity regarding psychometric ansiderations of HRQoL mes-
surement dsues my conthibute to insdequate reporting | 28] Devel-
aping and sdapling smiler guidelines snd checklists in CHF ray lesd
10 &N i prove ment in reporting..

41, Limigmgon

There are some potentisl limitations to this review. Despite the
search strategy using two literatune databases, the criteria for this re-
view may hive omited some relevant snd important stiidied o pe-
cially in non-pharmamiogical and deviee trisk However the
jpurpose of e study was o re view the methodological and repaorting
rigor in HRbjol ssesment ising pha mscological therspy a8 an ex-
emplar. This review did not take into acount unpublished reports
el thee Sscr e deti 18 in Ssome arfcles that have §imited their usshility
in this review Although isues sddressed in terms of design and
methods of mexsurement of HRQoL discissed in this review were
limited 1o pharmscalogical trisly important HRQoL methadalogicsl
isswes in analysis, presenting and interpreting resulls could be appli-
cable to other RITS in CHF.

This review did not xses the overall quality of the tral but anly
the methodalogical and reporting quality of HRQoL rsessment in
the trisk_ Furthermare, same methodologicsl defidendes ruy lie in
ithe reporting [or not reporting) rather than in their performance. In
addition, this review did not evaluate the appropriatenss. or the im-
portance of HRQDL A4 an outime in clinicl trisk or the quality of the
vailidation of the HRQL instruments wied_ Although the MSC was de-
velaped in oncology, critical HRQoL xsessment issues addressed in
ithee cheescld st wiere sdapted inthis review for CHEF. LBing other o i
the studies @uld have been cabegorized somewhat diflerendy. Fur-
thermone, by swmmarizing the 11 items in MSC quality criteria v
one averall scone may have weighted all items 23 equally importint,
which may not be the case.

42, Gonchedon

Althaugh HRQaL is an important clinical endpoint with a podenti al
o influence clinical decition making, evidence to dute has shown 2
limited impact of HRQoL on patient mansgement |7]. This may be
due to cliniciam” skepticiim &5 bo the validity of HRQoL To date few
studies reporting HRQol in CHF were desmed “probably robust
using validated criteria Refining guide lines and chedddists for the as-
segment of HRQoLowkomes in CHF clinicl trisls is warmanted and is
currently being by the Consalidsed Standards of Repart-
ing Triak [CDNSORT) groaug [41)

Supplementary materisls relsted to this srticle can be found on-
line &t dad: 101016,/ 1 card 201 201019,

Soarces of funding

Sungwon Chang is supported by an Australion Pestgradusts
Award, 3 govenment scholarship. Dr. Phillip Mewton i supported
by & Chancellor’s Pastdocioral Fellowship from the University of
Te chnal gy Sy ey, Australia

Conflict of interest

Mone declaned

Please cite this artide 35: Chang 5, et 2l What i the methodalogical and reporting quality of hesith relsted quality of life in chronic heant

fathire clinieal trials? Int ] Cardin {2M2), dod: 10,1016/ il card 2012.01 19

206



- £ Dhang ar ol [ lasemarinaal joaraal of Grafisbagy oo (30D ) e e

References

0] el T, Era E, 5ol 5, Toeraras B, & anland T Dvapor s d maed aned subyjec-
it bl SPRPODG 5 pandhons of mormling i puhEns with odge aile biarm
sl 3 v ol o | Poopcaery e d 199029 31125

2] Hukisics TR, Beansiore ., o e I, Do o Hlaree [, Iooess R Bowpan o o -
e anad Rl venarboakir sypndi dysfanchon on qualing of Bile. A cross-sechanal
snsdy comparing comd Charond: cardias and mendbeal decaders amd o repee -
e a el poselarion. Eur Hisa i | 20002136776,

B Sewan Al Gresfied 5, Hays 5D, o 2L Foncbonal st and well-being of pa-
s i ol condisons: msudlrs oo he medical cearomes smady JARLA
198926290713

&) c-ns.mm:-l.n.ﬂqt.lu—r_mmam:m

5] u-p-t.muuqr_m-y
Hoas a n.prump i Eur | Cardiowasr Frov Belabil 2007;M:

ﬁwpm [
vl 2008;1 52 1810,

7] ‘Greenihalgh L. Thee apspiicasions of Fiis bn clinical pracsice: wht are dery, do they
e, amad v ry? Qsal L s 106, B30 513,

18] Chamny 0, Saguier F, Manpais F, Falemon 5, Aaroson N, Fariens-m o ser-
comes T e mpie oflesa b qelared qualiny of Bie — 3 Famnpan geid e doos-

d betalr s -

28] Efficace F, b I, Gy C, Sprange s b, O C, Barmmbey A Has the gy of
Mot b relamed qpeliry of N reporsing Iy cancer dinical wiaks improwed cwer
et 7 Towans badging the gap with cliuical decicion maling Ann Owcod
200 1E TTS-EL

2] Einamay MR, Boarfir 3N, Srellendbarger E, Rt s B, DeSody MR Qo By of 1 in ca miac

T s 3 e - sk, Mars Res 19496045 173-80.
|n|mqmmnﬂmmumm e o Bt -
il 3 clinilan’s pergecrive wing Do COFD evample
hmmml“

31 Eymae C, Grifins A, Biluzeby |, Conmy T, Efficare F. Hisa b selarad apaaliny of B aza
walil ot I e v of advaped ool cancer. Eur | Sarg Oncol
T 3% 651

1= sup muwnmmmcmul

bral shpndficance of dieghe benc eloe o ssmmorsd scons. Muye O Proc

INDTTTRET
3] San J4, Duech A ke fr s comderring anal sbin
il fr qpaaliny of i el podses in chsical mrhils | Beophanm Srar MO B

TI-gE

134 Halramies Bl L, Lonama MI Sibsnfion | er al Timing ofqualiny of B | Qi)
ameTm 5 2soere of e inoncelgical Rk | Adv Nars 2000 350516,

|35 Revichs DA, Oscbia D,eal dafoms om Beald-m hod
qsaling off il st i o e b ngg amed promoSonal claims in s Unid
Somes (a1 Res 000937900,

1%|© aibs-hoammicks G, K v A, ol |, bsananid JFA. Repoming and Gmer-

e o ot vt e s o Rusalr e | iy o NS B
e g, e galamay panacess. Desg I | 20023670938
9 Efficace F, Bomnaniey A, Oaba 0, or ol Beyoad s devehoqmsns of haoks Lo d
e iy of Tt {HIRQOALY e e 3 ol ciliar o ety MR ossrome s I
ot climral wrials — s HIROOL ool B [T ane £ 0 reseanch Infsem
wclimiea | dhacichodn meliegy? | Clin Ceacol 20082 1350 - 10,
| 6] G T, Feimcnsinn AR A oofivic apiperai | of s qualling o qps By of- Tl mscense -

s AN DTS -0
1] B AR, Fayers P, Hjermssd b Galbvandsen N, Wisloflf F. Hasalrh el d qualiny
of it ik i mdiple myeloma: 3 ofsieal
resv e o nehurdichongy ated BnpacT damions Exr | Haema -
d MOGEIITR AR
i paenss, vith

| 2] Brry i, Mchomrary | & oo o qpen By of i
ety Cahoe Pl cor oo 1356, 524071,

| 3] G 0 Femrer M, Pt A, o al [ ae- qpe i aalS o Lo quualing of e
i o ot o7 Wl 2 ST A I e e - s, (ol L e Bes
20081 TI-5.

||4.|u¢||.n-n A, Tyrrynal T Brabaasing e ol relared g lry-of- i cercomes

wih e e bt Tailane: a nevie of W0EnT G R d oo
ks, Pharmacosronsmics 1998; 15 B-46.

[ 5] e I, Shnatiommnca o . D 7 o o o Syl By Caflne. Thawrac
Cardiowas: Say 013 BIIT0-2.

] 45 HimrS, Ababam W, Chin b, e al ACCHA 2005 geideline pdare for e diag-
sl amed a0 gt o of Chann oy Kaihem i e adlr 2 gy of e Ay
cam College of Cardioogy Amesrican Hear Associrion Task Force on Pratce
Gt lnass Amvaricam College of Cardiplogy Wiebs Sire. Availible arbamp e

¥

Aoy iclindca

[17] U5, Depumme o of Heald and Hamon Seovices Food and Dreg Adminies S
il e Tor beaboriory. [Pasns ropoated coonrome me s wie b masdical pod-
i dewlopmenr o oappoar Lieling dlims. US FOA, Chebeal Sledcal X065
Joked 2000 16 Mol Availibie Do Sl o o b Ty s Gabdance

Il u—- } T, (e da , Rt P, M hodcioggcal &SR s in Cliical
of hipand

mmmmmmm

premson of 36 Garoms i randbbed Tl sEEmaSc e, B

2005 AA0TT.
17 qunmmmml Fumric D, Bewichi D, The Clinical

(il e Dl
-n—ummummm m%sslri.
138 Smpmer b, Berzon K, Ouba 0, Mo chin 0. Gaideline s for repossing resals of qual-
ey o e e e o il vials Qreal Ll s B0, 496 500

[40] Spranges MAAG. Direganing disical mibbased poste-sepaned seromes &
v e e Al i s S S0 A STy of qualiny-
of dife m avareme . Acra Omcod X060 45015553,

41 The Comenoiiiorsd S modlasds of Repoedeg Trkks [COMSORT | OORSORT Quuliny of L
e nede r developavesne. [upslined Aesgenr 85 200 1 Awallabde fromchope |
AL S 0 M sl - - e T S iy e o ity
ML

142 n.ipmsl. S my H, M W, Tarml A, M I Marday M Efiacs of ens-

e o e By of B o | Cardiod

[48] Redar T5, Joducon G, Dutioman WE, o al. By alaaion by o e vwith hear G-
are of et el ; Pl Eodortide dinko e
ot saling of e, V-3 T L That V- HiaF T VA Copearari . O
198 3ATVN-TTT.

4] i N, Fiovnle 1 ME, Bittsonvws MR, o al. Satfery amed eficacy’ of carvadibd in severe
ot Gl | Cardl Falll 1967, 30735

[[45| Duorszwrsic A, Golemann E, Darsnevio B, W r G5, Kmsazer H Figalh HE Vaso-
Lo By irrapdl o e v e T o Cher o O s Tear Callare o addison
T B e oMy Sy ihibiuys B b benelicial resls of a
[placeiiey comaoilad, doabie- blind saedy | Card Fall BST391-5

146] nqnq. Pl nrbosr AF, Disisger L, M lis A, Mo ke T, Viksgams 5 Qs ey of e

Moy sl s oIl 2l aunef ca proparill wisras [pl b, (CiLicea prill-Caperopal
u'—'l Hazare 19568795938
47 mmmrn—twwmhu.n Camdhog -
1 -Fﬂrul-dumhpi-u i by Gl “rll'élu'.;n-
eyt bt Far Heare | 195 80180813

F.{hl!'ﬂ' Wip G, o al Ba Bebocicade bn ey Ealloe o comnpa fuon

[ 55] Bowrmna | Moy I, Tiagwedl F: ¢ 1 2l A che chiiss m evalazie 2 nepart of 3 manph .
mq;ka-ugummpm d sy ] i Ep €] 3
|xt|cmum-u.apl..-i 4 ol

-
Pl o sy o i I oSy [ e v SOOI 1 Rt et ot hcar—-
Fam hatar e ELITE csaliny off Wit Sobumndy Qal Life B 2000937734
2] m;qnmrqq-u-s_mm“-mnam-p.
ial iniCarvion. By Hisam ] 1996815 1035-9,
1= u.uuc. Claridind A, Orpasich C, e al. Bliecy of vakarcim on qpaalicy of B vhen
i 7o o | oy o Bt o lare: resinlbes Bnm e Viakeare m Husa ot Falare
Trial | Camd Fadl 00570 1353 9
|| Roges W) jdaamas O, Yol 5, o al Quualiny of e amorg 505 pasens wit

nsuumrm|umn#u e

[34] Later F, Fggan I, Mk gy 5, (arg I, O Jrovesh 5, Mbc by F. Thee ooy of -
o et e iy o e s ey el ey sl | Cand ol 003904 12
155 K oncizzm LA, Mo oo JI, Foosde - ilom P, o al Geospoon of betarsn and cap-
miprll oo By aflererelared | cesnroame s aned o whe boonman bearr
Gflare sanvilral sasdy (ELITE B). A Heaw | 200615202330
135 Hjalmarson A, Gobsrsin 5, Fage ibeng B, o al Efams of conrmdied-rels e mem-
porciied om moral e Bry, Respimalizaringes, andl well-Basfing i [ e vwriich Bebary
e ot e i OO0 i i s o ol i oo Basar
flare gmmmmmmmlm
17 I.H-l.mcrnl’"- b ik ot ey a e
rﬂsmumumnﬂrrﬂum il Hsarr
199672 03-31.

of canwdill with mepaddl | Am Coll Cardin] 1995 34:122-8.
48 n-;m Dham K, e LY, Sanadiram [E. b bewa-blociade wsefial in hearrta flare

ed mrials. Eor | Hearr Fall 20004 8964
[E) upu.c-nuu. CamoaiC, m::;uunruquupnumu-
o

C-Gﬂmﬂ—t.
59| Rajemairam ST Ras Y, Thaniiachalam 5, ol T
p.'l'lﬂd’ T CORCERTETR TE Sn Sy i Conve rhonal dasing
Deeiion Heaw | 20065720657,
|2|mumcmun1mum-pm
of il and emodonal s In advanosd hear Gilae o Grdiovs: Desg
Theiwr 10002 12633,
|3 Memea K, Parisis T, Farmals I eral Bfecs of darke poerin-dpha on qualizy of
e el esmecciona | STNECS i e [P s velTl clheromie Besor D leere Evar | Car-
v Prev Bebabd 2700815 3658,
[54] Wip GO Wi M, Wt T, e all Thee Hisg Koty dilzsondic Basary £ flare smsdy: 2
randomid smrmiad whl of diess, ibecarmn and ramip o gl o
Wi, i oy, b wneriraar ghaol med e ghona | Masmareio im ot o falare
vl o marmnal e oo Hearr Mo 5457380
15| Femzamdvie P, S aponri G, hooro A, eral Blecs of -argiedne oo e bl s Lv-
g, iz Hisary [Falare Qoesioinna e dqpaaliny-of-Jife SC0ne I P ie s wish Chronic
syl Resary Eale. Wbsd Sof Mo 20063 1 SoCRane -1 1.

Plexse cite this artide as: Chang 5. #f al What is the methadalogical and reparting quality of health relsted quality of life in chranie heart
failure clinteal trials? Int ] Cardiol {2002), doi: 101016/ djcard 2120 019

207



Health Policy 100 (20011 96-104

Contents lists available at ScienceDirect

Health Policy

journal homepage: www.alsevier.com/locate/healthpol

Review

Health span or life span: The role of patient-reported outcomes in
informing health policy

Sungwon Chang®®, Leila Gholizadeh®, Yenna Salamonson®, Michelle DiGiacomo?,

Vasiliki Betihavas®®, Patricia M. Davidson®®*

3 Centre fior Cordiowesculor and Chronde Care, Curtin Uatversity of Tedhnology, Sdary, Australiz
¥ Uintwersity of Western Sydney, Sydaey, Australio

ARTICLE INFO ABSTRACT
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Conditions the case for developing a metric to incorporate PROs in policy planning, imple-
mentation and evaluation is made.

Results: In spite of the increasing use of PROs in assessing CHF outcomes, theirincorporation
in the policy domain is limdted.

Conclusions: Effective policy and planning is of health care services is dependent on the
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importance of assessing FROS.
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developed and developing countries [1]. These factors also

1. Introduction
u challenge clinicians and policy makers to consider health
Ageing and the increasing burden of non-communicabile and social cutcomes beyond traditional concepts of mor-

bidity and mortality. Rapidly growing disciplines, such as
health economics strive to halance parameters of demands,
costs, and benefits relative to patient outcomes and treat-

T . ) . ment allocation [2,3].

wmrﬂmm F;;:;__y M;:]h-;_"dn'mcm" Clinicians and policy makers are more aware of the

Tel- 61 2 BI00TEE1; fax: +61 2 B30 TRIL complex interplay of social, economic, physiclogical and
E-mail address: p.davidson@oartineduau (PM. Davidson). policy factors in determining health outcomes [4-6]. The

diseases is influencing strategic policy initiatives in both

D166-B510/5 - see front matter © 20010 Elsevier Ireland Ltd. AN rights neserved.
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dilemmas confronting contemporary society underscore
the need to increase the links between researchers and pol-
icy makers to develop, evaluate and implement appropriate
interventions [7]. As well as assessing clinical outcomes,
we also need to capture the unigue perspective of the
individual and their social determinants of health, to effec-
tively inform health care planning [8). This is of particular
significance in chronic and aged care conditions where
psychological and social issues play an important role in
etinlogy and prognosis [9,10]. Balancing treatment burden
in the elderly is of concern and often gains in longevity are
not matched by symptom relief and quality of life [11]. The
health status of a population has traditionally been mea-
sured in terms of mortality and morbidity rates. Yet, with
the epidemiologic transition from infectiows to chronic dis-
eases, quantifying health in terms of death and disease
rates is seen to be increasingly inadequate [12]. Moreover,
the ageing of the population means that a greater propor-
tion of the population will receive treatment for chronic
disease for a longer period of time. In chronic diseases, the
goal of treatment commonly changes from cure to control
of symptomes through targeted interventions.

1.1. Potient-reported outcomes

The increasing complexity of treatment allocation,
acceptability and utility makes the views of consumers
more critical in intervention development, evaluation and
health service planning [13]. One way to achieve this per-
spective is through assessing patient-reported outcomes
[(PROs). This term refers to information and measures
reported directly by the individual affected by a health
condition, treatment or life experience [14]. Further, PROs
is an umbrella term to capture the patient’s subjective
perceptions of the broad spectrum of disease and treat-
ment outcomes. Health-related quality of life (HREGQol)
is one of several types of PROs. Others include subjec-
tive symptoms, functional status, psychological well-being,
treatment adherence, and satisfaction with treatment.

For example, capturing information to bathe withowt
assistance and participate in activities of daily living is
important in determining the impact of an intervention.
Further, if an individual is unable to either fill their med-
ication prescription or open the medication container
- pharmacotherapy is unlikely to be effective. Patient-
reparted outcomes can be either generic or specific to a
clinical condition or disease state. Often the term “PROs”
has been used to refer to the concept being measured, the
instrument used to measure that concept and the actual
endpoint. There is a need to distinguish the concept and
outcome one is attempting to measure and the endpoint for
statistical analysis [ 15]. It is vital to have sufficient evidence
that PR concept is adequately measured by a PRO instru-
ment [ 16]. Inrecent decades there has been an exponential
growth in the measures and it is important to consider
not only the psychometric properties but also the urility
in making treatment decisions and policy development.

Despite benefits of a proposed treatment there is also
the risk of intervention having deleterious effects on the
individual’s quality of life and capacity to undertake activi-
tiesof daily living. In such a case, the cure can be worse than
the disease. Likewise, extended life can mean living for a
prolonged period with a disability [ 17 . As complexity, bur-
den and cost of treatment escalates, it is vital that patients
and their families, clinicians, policy makers and funding
bodies have a realistic expectation of outcomes, not merely
in relation to the physical, but from a psychological and
sicial dimension as well [ 18], Gathering the unigue per-
spective of patients and their families is paramount. These
data will be crucial in informing policy makers need to plan
and implement strategic initiatives.

Therefore it is increasingly an important consideration
that the unique perspective of the patient be represented
in not only individual clinical encounters, including patient
assessment, but also in health policy, clinical trials and
health service evaluation [19].

The Innovative Care for Chronic Conditions (ICCC)
framework (Fig. 1) has been developed to help reorient
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health care systems to manage the demands of the ris-
ing burden of chronic conditions around the world [20].
At the centre of the framework is the health care triad
[micro-level of care); the partnership between patients
and families, health care teams, and community support-
ers. To achieve optimal cutcomes this triad needs to be
supported by the broader community and the integrated
health care organisations (meso-level of care). This in turn
needs to influence the broader Positive Policy Framework
[macro-level of care) and to be influenced by them. It is
contingent on every member of triad (patients and fami-
lies, health care teams, and community supporters) being
informed, and to maintain communication and collabora-
tion. The IOCC framework emphasizes the importance of
patients and families, forming one-third of the key “part-
nership triad” at the most basic lewel. Furthermore, because
management of chronic conditions reguires lifestyle and
daily behawiour changes, emphasis needs to be placed on
the patient’s central role and responsibility in health care.
When we refer to the patient, we consider family members
and carers as part of this unit. Inclusion of this important
dimension is contingent upon developing and testing of a
model to measure the patient’s unigue perspective.

In order to provide a more in depth discussion of the
notion of PROs and how these can inform the metric that
assists policy makers in developing and implementing
health policy, we have chosen heart failure (HF) as an exem-
plar of a chronic condition [21]. Heart failure is a disabling
and progressive condition and is the end stage of most
heart disease. The unpredictability and severity of physi-
cal symptoms such as dyspnea, fatigue and pedal edema
has led to great deal of anxiety and fear in patients living
with heart failure [22]. Numertous studies have also shown
that HF is associated with depression, and that this associ-
ation is linked with a worse prognosis [23). In studies with
comparative normative data the degree of physical, mental
and social functioning impairment was greater in heart fail-
ure patients than other chronic diseases sufferers [24,25].
In fact, many patients with advanced heart failure ascribe
greater importance to quality than to duration of life which
may be limited by heart failure | 26]. Furthermore, HF is the
leading cause of hospitalisation in industrialised countries
|27 | with high readmission rates | 28] and prolonged length
of stay which all lead to an increasing burden on resources
both personally for patients, and financially for health care
services [20]. In developed countries it accounts for 1-2%
of all health care expenditure [30].

Heart failure is primarily a condition of ageing. As treat-
ment of hypertension, acute myocardial infarction and
valvular disorders has met with increasing success, the
incidence and prevalence of heart failure has increased dra-
matically. The prevalence of HF has been shown to increase
from less than 1% in the 20-39 years to over 20% in 80 years
and older [31]. In addition the incidence of heart failure
doubles between 65-74 years and 75-84 age bands [32].
Increasingly, ethical and treatment conundrums arise out
of the need to accurately assess the wishes of patients and
their families and further tailor services to meet the needs
of the vulnerable elderly [33.34].

A diagnosis of HF presents many of the challenges asso-
ciated in caring for the elderly with a chronic condition

from the perspective of the individual with the condition,
their family and carers, as well as health professionals and
the systems to support them [35]. Namely, it is a recur-
rent, costly and resource intensive chronic condition with
an illness trajectory punctuated by episodes of decom-
pensation and poor prognosis [36]. In spite of extensive
evidence, there is evidence of a treatment gap that neces-
sitates researchers, clinicians, administrators and policy
makers to collaborate on strategies to achieve an evidence-
based approach to health care [37]. Equally, we are aware
that some treatments may impact adversely on patients’
perception of guality of life in spite of improving more
traditional endpoints such as mortality. It is important to
remember that the definition of evidence-based health care
relates not only to the best practice treatments, but the
administration of these in accordance with the patient's
values and preferences [38]. Although substantive litera-
ture exists in discrete categories, such as quality of life and
health service evaluation, there is considerably less experi-
ence in the integration and synthesis of this information to
provide an outcome measurement model that takes into
consideration clinical, organisational and patient factors
139].

As discussed above, PROs in the context of health care
hawe become an increasingly important focus of regulatory
bodies and health care administrators [18]. The potential
for interventions and treatments to be assessed from the
perspective of the patient through validated psychometric
measures is a critical issue for clinical practice, outcome
evaluation and research. At a conference to assess the con-
tribution of the Agency for Health Care Policy and Research
[AHCPR) in enhancing owtcomes, it was concluded that
researchers and policy makers need to build upon descrip-
tive studies and methodological advancements with the
goal of measurably improving outcomes, quality, and effi-
ciency of care [40]. Developing this science is dependent
upon collaboration between consumers, academics and
clinicians from a range of disciplines as well as policy mak-
ers and administrabors.

2. Materials and methods

An integrative review was undertaken to summarize
how PROs have been defined, measured, and used in
chronic heart failure research and identify their possible
implications for policy initiative. We searched the elec-
tromic databases CINAHL, Medline, Embase and the Internet
were searched using key words including ‘heart failure’,
‘instruments’, ‘psychometric instruments’ and “patient-
reported outcomes.” Furthermore the reference lists of
published materials were hand searched for additional
data sources. The aim of the review was to explore PRO
measures in CHF that may provide new insight in policy
decisions. A range of measures contributing to the impact
of the outcomes of CHF, such as medication adherence and
self-management were explored. Inclusion criteria were
those papers that explored PROs measures that would
provide new dimension in outcomes of CHF. Exclusion cri-
teria were papers not published in English. Abstracts were
appraised that most fitted the aims of the review and met
the inclusion criteria.
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Examples of patient-reparted cutcome in chnonic heart filure.

Comstruct Defimition Disease sperific snamples The impact of CHF an an individual
Health-relatsd HRQoL concerns attributes of life Examples of disease gpecific Patiemts with CHF often experience
quality of kife walued by patients, such s level of instnamenis inchsde the Minnesota a burden of dissase that has a
[HRaL) comiont; sense of well-being; Liwing with Heart Failure negative effect upon their
ability to maintain reasonable Questionnaire | 59], the Chromic Heart health-related quality of life. The
physical, emotional, and Fﬁmmm[ﬂlﬂj |E-D| and important goal of increasing the
intellectual Function; and ahility to the guality of life length of healthry life demonstrates
jparticipate invalued activities [58] ml‘ﬂrt:hhur{llLﬂ-ﬂ-lFHG'lL a change from just measuring
Kamsas City Questionnaire |52 martality and morbidity to also
include health-related quality of
lifie [find reference in CHF patients)
Self-reported Self-reported fundtional capacity Selif-reported functional status in heart Horr musch sym pioens (and
functional status or status wsually refers bo ability to Failure patients is wsualby assessed by psychologic distress) commonly
|participate in everyday activities, usimg subscales of guality of life associated with heart Gilure limit
indistinction to psychological questiommaires |&1] phrysical, social, role, and mental
axpects of guality of life such as funciion. it also mmorparates the
perception of health [63] efferts of extraneous: factors such
as personal motivation and
comorbidity which may not be abile
o be captuned by dimical outcomes
[=4]
Psychological Psychologic distress refers to Avariety of self-report and inbenvies It is only recently that attention to
distress feelings of dysphoria, amdousness, measurnes hawe been wsed to assess the psychosocial issues of CHF
worry, and ather levels of depression in CHF including a including stress, anxiety and
psychologic reactions to illness range of genenic instruments. The 005 depression had increased. These
(pe4]) iis a seli-report, 26-item s=l-rating Factors bawe been related to coping
soale, which measures depression styles and piysical healith of
specifically in cardiac patients and may patients with CHE. Besides
patients with heart failure [G5] affecting mortality, it is possible
Heewever, it should be noted that that depression may comtribute to
somatic depression symptoms of the high readmission rates for
Fatigue and insommnia includsd in the patients with CHF [GEET |
05 are also primary symptoms of CHF

Spiritualf existential Reference to spiritual and Spirituality in HF patients is assezsed Spiritual beliefs serve as a buffer
existential issues refers to the by Spirituality Assessment Scale (5AS), for stressiul physical and
search for meaning, purpose and which ix 2 generic instrument or using emotional events asociabed with
fulfilment in life [EE.ED| a gualitative method which allows 2 chronic illmess in HF patients [71]

deep understanding of the social and Spirituality has also been linked
iillmess experience of HF patients [70] with the adjustment of patients
with sewere heart Rilure [65]

Self-care Self-care involves a process of Selif-Mamagement of Heart Failure Self-care can hawve positive kifestyle
maintaining health throwgh :nmmmd:uhpdbrlqdd: al midification effect, on response to
jpositive health practices, and for evaluating the W and om
managing illness and dissase [T2] ahilities of HF patients [ 73] cn'pinguit:hu:ic illness [74). All
Patients with 2 chronic illness such of theze will lzad to fewer
2= heart Rilure engage in slf-care problems leading to readmis sion or
jprimarily to manage what may be URNECESEary Visits by emeTgency
@ precarious balanoe department [74]
relative health and symptomatic
heart Failure

Seli-efficacy Seli-efficacy is the judgment that The Heart Failure Self-Eficacy Seli-efficacy bas been
individuals develop about their Scale-30(HFSE-34) is a disease specific demanstrated to be 2 marker of
own ability to successfully perform instnament and contains fve subscales candiac function amd has been
a geven behaviour designed to measure self-efficacy with demanstrated to predict mortality

medications, diet, control, and haspitalization [7E].

and activity and HF readmissions [75] SelfefMicacy isi used as
a predicior of behaviour and
adherence [77]

Satisfaction SatisEaction cam be defined as the There are no diseass specific, Patient satisfactions can be used as
extent to which individuals prevalent, systematic, or statistically an endpaint that explones
perceive either positively or wallidated instruments for measuring affability, accessibility and
negatively the impact or delivery patient satisfaction with heart Gilure. availability of high quality came 2]
af a health intervention |78,79] Patient satisfartion has been measured

only as a part of a battery of “cutcome™

measures, aach as quality of lifeor
health nesd asseszment or satisfction
af particular interventions nsch az
wideo-consultations |[B0E]|
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Comstruct Diefimition Disease specific exampies The impact of CHF on an individual
Treatment Adherence is defined as the extent The HF Compliance (uestionnaire Poor treatment compliance among
adherence it which a perzon’s behawiour (HFCD) amd its revised version [The HF patients has been linked to
cnincides with medicall adwvice_ It is HECR) have been used io measure increassd mortality and maorbidity
a multifactorial process imwmiving patients’ adberence to medical raites and increased health care
characteristics of the health cre regimen [B5] osts associated with increased
system, the individual, the outpatients care as well a5 hospital
treatment regimen chararteristics, readmizsion [B4]
and the quality of the
|patiemt—provider interaction
[E3.B4)

Cogmitive status Cognition refers to those mental Inc ty validated of It s estimated 25- 5K of HF
artivities associabed with thinking, cogmitive function, panticularky thoss patients hawe cognitive
learming, and memory. There is assessing executive functioning ane impairment [BE]. HF has been
strong evidenoe to suggest used im CHF [87] propased a5 a possible cause of
musltiple contributors to cogmitive ogmitive function, expressed as a
dysfunction in CHF |BE| term “cardiogenic dementia” [BR]

Social suppart Social support refers to the Sacial support: has been assessed in Social support influences
perception of both instrurmental CHF and identified as a predicior of symptoms and fanctional status,
support and assistance outrome [91] health |peroeptions |91 []. it would
peychologically and emationalby facilitair management of
|B5.Ga0) symptoms such as fatigue and

Carer outcomes \Carers play a critical role in A mumber of c@regiver instruments ane Caregivers play an important role
supporting individuals with CHF available to assess caregiver outromes i the care of patients with HF,
and this cam hawe both positive and 193] hence caregiver contributes to
megative health, social and patient outcomes |S4]. Lack of
peychological outoomes [92] caregiver suppart has been shown

o be associated with higher mbes
of haspitalisations for patients
with heart failure [34]

Socal capital Social cmpital relabes to networks The iszee of how social cpital is lined Social capital is assodated with
and relationships in society based o bealth and disease including heart quality of life especially in an ald
upon normative values that enabils failurs remains uncertain although the age |97 Also social capital has
onllaborative and rative strong association betwesn social been shown to be linked to health
activities for mutually beneficial determinants of health and owtcomes care utilimtion and demand | 28]
outmomes [95] make this of am increasing intenest and

concern [96]

Resilience Resiliency refers boa person Resili=nce of the patient to CHF is Resilience would minimiss
successfully adapting to adverse pocely studied, although hope has demaralisation, depression and
life events or ciroumstances or been described |100] vulnerability in CHF patients |43]
both |29]

Needs MNeeds assessment: is a toal for Mottingham Health Nesds Assesment Provides information on patients’
evahsating perceptions of health (MHNA) has been designed to perceptions of their existing health
status, determining patient specificallly assess the health needs of staies amd ummet needs in current
satisfartion and treatment plans candiac patients [ 101 | The Heart management plan [39]. Guides
139] Failure Nesds Aszessment planming and prajection of nesds of

(uestionnaire has also been developed patients and population [39]

specifically for individuals with CHF
139]

Examples of commonly used PROs are provided to illus-
trate the importance of including these issues in policy
decisions. Table 1 provides examples of these constructs
that assess the impact of CHF on an individual, ranging
from limiting activities of daily living through to existen-
tial distress, Although this list is not exhaustive it provides
insight into the range of measures available. Despite many
potential uses of PRO measures in CHF, the primary area of
application has been in randomised clinical trial investiga-
tion, particularly HRQWOL. Thiis is in line with the recognition
that the changes in physiological measures may not ahways
translate into a tangible benefits perceived by the patients.
Incloser inspection of these measures, outcomes important
to patients are affected not only by symptoms and disease
severity but also by a complex interaction of physical, social
and psychological factors. By incorporating patients’ per-

spective they account for differences, subjective as well
as objective among individual patients and to cater for
patient’s preference. When the individual is unable to
complete such measures, the use of proxies can be con-
sidered.

Importantly, PROs extend beyond traditional clinical
efficacy and adverse effects and represent the patient’s per-
spective on the impact of disease and its treatment on daily
functioning and well-being |41 ]. In many situations patient
report is the sole source of data on frequency and sever-
ity of symptoms and also the side effects and the impact
of treatment on functioning and well-being [42]. Hence
they are managed and monitored almost entirely on patient
reports. Indeed in conditions where there are no physical
or physiological markers of disease activity, PROs become
the outcome of choice for evaluating disease activity and
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in providing comprehensive understanding of severity of
symptoms and their impact on daily functioning and well-
being. Palliative and supportive care is a striking example
of such a strategy [43].

Howewer, it is not uncommeaon for there to be a mismatch
between the patient’s perception and the clinician's assess-
ment [39]. For example, in some instances the patient's
perception of CHF and disease sewerity has also been owver-
estimated when compared to physician’s clinical findings
[|44]. This incongruence may be due to the validity of tools
used to assess patient perception or, an underestimation
by dinicians of patient’s with HF. Therefore valid and reli-
able PROs can be an important communication tool. These
measures provide a useful way to gather and communicate
evidence about treatment risks and benefits. This informa-
tion can be used to highlight particular treatment benefits
or to provide a way to differentiate the patient benefits
among competing treatments with similar clinical efficacy
|45]. This will assist clinicians in providing patients with
better information about potential effects of treatment, and
thus lead to better treatment decisions. Data derived from
PROs can also enable patients to increase theirunderstand-
ing about their illness and treatment risks and benefits.
This is also a potentially useful strategy in increasing indi-
viduals® participation in their own treatment and in health
care decision making. Patient adherence is a major imped-
iment to the effectiveness of therapies. Increased patient
satisfaction with a treatment has been shown to be related
to adherence |9]. Accordingly, evaluating satisfaction with
treatment may assist health care providers in understand-
ing the issues influencing treatment adherence and may
help identify aspects of the management plan that require
improvement to enhance long-term treatment outcome
[46]. The Innovative Care for Chronic Conditions (ICCC)
framework (Fig. 1) describes the importance of commu-
nity and policy aspects of improving health care for chronic
conditions [47]. This model highlights the importance of
considering discrete yet linked attributes at the mioo-
[patient and family), meso- (health care organisation and
community]), and mocre-{policy) lewels, underscoring the
need for a multifaceted approach to health care outcome
assessment. To date, a comprehensive model for health ser-
vice evaluation including all these critical elements has not
been tested.

3. Discussion

Patient assessments are important elements of the
evaluation of treatment impact, alongside other clinical
indicators. Bioethics has emphasized the importance of the
patient’s point of view in health care decisions through its
call to respect patient autonomy. Outcome research has
specified the importance of the patient’s perspective on the
goal of medical care in its bid to accentuate patient-centred
outcome such as quality of life [39]. It is recognised that
linking patient-reported health with physiological markers
of disease provide not just unique information in patient
care, but also help to determine the severity of disease and
monitor the trajectory of illness [33]. These factors are also
important in informing cogent policy decisions.

It is hard to dispute that the science of PROs is advanced,
as illustrated in the vast numbers of psychometric instru-
ments available to assess these items. Perhaps what
remains is the greatest challenge is moving assessment
of these constructs beyond the research setting to routine
clinical practice, administrative data sets and in contexts
that will inform clinical and policy makers. The relevance of
the applicability of clinical trial ewidence to real world pop-
ulations is commonly questioned [48]. Often participants
in clinical trials are commonly younger, have less comor-
bid conditions and commonly do not have the challenges of
poor health literacy and cognitive impairment that impact
on sutcomes of HF [49]. This conundrum is illustrated in the
adverse events related to pharmacotherapy when agents
maove from the dlinical trial to the usual care setting.

Registry data provides a useful insight into real world
situations that can provide policy makers with reliable and
valid data to inform policy decisions. A number of registries
have provided useful data to inform HF management in the
real world setting [50-53 ). Many of these registries provide
useful data - particularly relating to how factors such as
sociseconomic determinants, lewvel of insurance, and eth-
nicity impact on health-related outcomes |54]. Data for
these registries is often collected from administrative data
sets that do not routinely use patient-reported outcomes.
Including valid and reliable PROs in these data sets may be
useful in health service planning

As shown in the Innowvative Care for Chronic Condi-
tions Framework in Fig. 1, a Positive Policy Framework
is contingent upon understanding the needs of patients
and their families. This can be achieved through a range of
means, such as community consultations, representations
of democratically elected candidates and lobbying from
particular consumer organisations. &4 potentially more
equitable, just, reliable and valid mechanism would be to
include PROs in routine clinical assessments, clinical trials
and registries to allow an informed decision on how con-
ditions, treatment and health care interventions impact on
the lives of individuals and their families. For example, in
Australia, the most rapidly increasing population are cen-
tenarians — many of whom will endure and die of HF. Yet,
we know little of their needs and service planning require-
ments [55]. Further, the development of reliable and valid
metrics that allow for the integration of micro-, meso-
and macro-elements of health service delivery are needed.
Health care policy, often constrained by partisan politics
and influence of powerful lobby groups, can struggle to
keep pace with the strategies needed to administer and
monitor the increasing expense and complexity of health
care |56 In HF, the development of innovative treatments,
such as implantable cardiac defibrillators, left-ventricular
assist devices have outpaced the debate and discussion
of the applicability and relevance to particular groups
|57,43]. Despite benefits some patients may derive from
these medical interventions, the default plan of providing
these devices or procedures regardless of patient’s wishes
and priorities need to be reconsidered by policy makers.
Furthermore, their use entails substantial inancial, phys-
iological, and psychological costs to patients, health care
system and community in general. Policy makers and dlin-
icians alike need to allocate limited resources to patients
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with HF to serve their interests and perspectives. Under-
standing the impact of these interventions on individuals
is likely to be critical in the future and require extensive
debate and discussion,

4. Conclusions

Health care policy needs to be concerned with the
financing of health care systems, access to and the out-
comes of the quality of care. Contingent in this assessment
is how health care services and treatments impact on the
individual and their families. This article has used HF as
an exemplar of a chronic condition that is costly, deadly
and burdensome to individuals and communities. We need
to consider the impact of CHF on the individual to inform
health care policy. As the burd en of chronic condition s grow
and the population ages, we need to develop and refine the
metrics of including the perspectives of patients on both an
individual and population level to effectively evaluate the
efficacy of health care intervention, treatment and plan-
ning. This in turn will lead policy makers to make decisions
about service supply and health care spending that reflects
the balance of extending life with improved quality. Health
span or life span will become the issues that will be critical
to address for both clinicians and policy makers alike.
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