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Abstract

There are many consequences of heart failure (HF), including symptoms, impaired
health-related quality of life (HRQoL), and physical and social limitations (functional status).
These have a substantial impact on patients’ lives, yet are not routinely captured in clinical trials.
Patient-reported outcomes (PROs) can quantify patients’ experiences of their disease and its
treatment.

Steps can be taken to improve the use of PROs in HF trials, in regulatory and payer
decisions, and in patient care. Importantly, PRO measures (PROMs) must be developed with
involvement of patients, family members, and caregivers from diverse demographic groups and
communities. PRO data collection should become more routine not only in clinical trials but also
in clinical practice. This may be facilitated by the use of digital tools and interdisciplinary patient
advocacy efforts. There is a need for standardisation, not only of the PROM instruments, but also
in procedures for analysis, interpretation and reporting PRO data. More work needs to be done to
determine the degree of change that is important to patients and that which is associated with
increased risks of clinical events. This “minimal clinically important difference (MCID)”
requires further research to determine thresholds for different PROMs, to assess consistency
across trial populations, and to define standards for improvement that warrant regulatory and
reimbursement approvals.

PROs are a vital part of patient care and drug development, and more work should be
done to ensure that these measures are both reflective of the patient experience and that they are
more widely employed.

Keywords: Patient-reported outcomes, clinical trials, heart failure, minimal clinically important

difference, patient partner, health-related quality of life
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Introduction

In addition to increased risks of mortality and hospitalisation, heart failure (HF) is
associated with symptoms that can result in physical and social limitations, impaired quality of
life, and increased rates of depression, anxiety, and stress.™ 2 While these latter outcomes have an
important impact on patients’ lives, they are not always captured as primary, or even secondary,
endpoints in clinical trials.®*

One method for quantifying patients’ lived experiences is through the formal collection
of patient-reported outcomes (PROs) that directly assess the patient’s experience, health
behaviours, and the impact of the disease and its treatment on patient health status.’ There are
three general components of patient health status: symptom burden, functional status (physical,
mental, emotional, or social functional limitations), and health related quality of life (HRQoL)
(Graphical abstract).? Since each patient views their own health in different ways, HRQoL is
measured distinctly from symptoms or functional limitations. Thus, it is essential to assess this
aspect with specifically designed tools.?

PROs provide a unique perspective of the patient's experience of their illness and the
effects of its treatment. These outcomes are relevant, not just to the patients, their families, and
treating clinicians, but also to trialists, regulatory agencies, payers, and industry partners who
seek to better understand these patient-centred outcomes. For example, PRO data may be used by
trial sponsors to support a new product indication or labelling claim based on patient-reported
treatment benefits, while payers may use these data to help determine the comparative value of
different therapies.”

The Global Cardiovascular Clinical Trialists (CVCT) Workshop brings together CV

clinical trialists, patients, clinicians, and regulatory, government and industry representatives to
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discuss challenges facing CV clinical research. This paper is based on discussions at the 18"

Global CVCT meeting (www.globalcvctforum.com) and aims to look at the benefits and

challenges around the use of PROs to improve patient care, to inform drug development, and to
aid regulatory and reimbursement decisions. The full session presentations and video recording

can be accessed on the CVCT website.

Examples of PROMSs used in heart failure

General measures of health status (e.g., 36-l1tem Short Form Health Survey [SF-36],
EuroQol-5 Dimension [EQ-5D]) can provide the clinician and patient with useful information,
but are not disease-specific and are designed to quantify total impact of all current health
conditions on overall physical and emotional functioning. PROMs are commonly used in HF,
and a number of HF-specific PRO measures (PROMS) including the Minnesota Living with
Heart Failure Questionnaire (MLHFQ) and Kansas City Cardiomyopathy Questionnaire (KCCQ)
(Table 1), are now becoming more commonly used.* ” These tools not only assess HF-specific
health status, but have prognostic utility, with the KCCQ shown to be more sensitive to change®
® and superior to the MLHFQ for the prediction of clinical outcomes (death/transplant/left
ventricular assist device implantation and hospitalisation).*

It is important that PROMs be developed with patients, family members, and caregivers,
and many may need ongoing updating as environmental and other issues faced by patients may
change over time. It is important to consult patients from diverse demographic groups and

communities.
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Minimal clinically important difference

While the primary analyses of most clinical trials compare the mean differences across
populations of studied patients, these can be difficult to interpret from a clinical perspective. In
contrast, categorizing score changes into gradations of clinically important changes can provide
deeper insight into how much better (or worse) patients are likely to feel after a particular
treatment versus another. It is also necessary to understand the degree of change that is
associated with increased risks of clinical events. The minimum difference in score of any
outcome that patients can perceive as either beneficial or harmful is referred to as the minimal
clinically important difference (MCID).!**2 The MCID provides a method for interpreting
changes in scores to help inform treatment decisions, and is also useful when planning clinical
trials and calculating sample size.™ *? However, a majority of PROs do not have established
MCIDs, and studies typically report whether there is a statistically significant difference in health
status between treatment groups, but do not put this in the context of MCID or larger clinically
important changes.” Population-average changes often do not differ by thresholds that are greater
than the MCID for individual patients, which can make inferences about the magnitude of health
status improvement with the interventions difficult to appreciate. Responder analysis, which
describes the proportions of patients in each treatment arm who experience changes in their
health status of varying clinical magnitudes, is one way of assessing clinical relevance in this
setting, although there are arguments against this analytic approach too.* ** In particular,
assessment at a single time point is poor evidence to classify a patient as a responder.

Estimating MCID can be done using either an expert consensus, a distribution-based
method, or an anchor-based method. The distribution-based method compares changes in scores

and small, moderate, and large changes in patient health status. This method relies on the
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statistical properties of the distribution of scores, and is used to estimate whether the magnitude
of change in different groups in response to an intervention is more than would be expected from
chance alone.*> *** An anchor-based determination compares the patient’s numerical change in
score for an outcome measure (e.g., changes on KCCQ) with an external subjective, independent
evaluation of improvement (e.g., Patient Global Assessment (PGA)).*"

The KCCQ is the HF-specific PRO that has undergone the most extensive research to
define clinically important changes.'® *%° These efforts have led to a general consensus that a
change in KCCQ total score of >5 points has been considered to be the MCID associated with a
small improvement in patient health status.'” Changes of 10 and 20 points are considered to be
moderate to large, and large to very large, clinical changes in patient health status. Such
thresholds can transform the mean differences in scores along a 100-point range into the
proportions of patients (e.g., number needed to treat) experiencing different magnitudes of
improvement with treatment. It is also important to understand the stability and time course of
benefit of a given intervention; some interventions may provide benefit early while others may
take longer, and similarly, some benefits may be short-term and others more sustained.?

Using an anchor-based methodology (based on PGA), and data from the Ferric
Carboxymaltose in patients with Heart Failure and Iron Deficiency (FAIR-HF) trial, the MCID
threshold for a small positive change was associated with a change in KCCQ summary score of
3.6.1° This was somewhat lower than the typically accepted 5-point change described above.!’
This demonstrates the utility of anchor-based methodology and supports the concept that even
small improvements in HRQoL of a treatment over placebo can be clinically meaningful (Table

2).22-26
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In addition, HRQoL may decline over the course of the disease due to deterioration of
HF, but also due to other factors that may not be amenable to HF treatment, such as physical and
social deterioration related to aging, non-CV comorbid conditions, and psychological factors.?
27 Therefore, if a treatment can improve or at least stabilise a patient’s HRQoL that could be

considered beneficial.

Using PROs to improve patient care

PROMs are not yet widely incorporated into routine clinical practice for patients with
HF, with clinicians generally placing greater importance on echocardiographic and biomarker
responses, or using non-standardised ways to obtain subjective patient feedback and gauge
symptomatic treatment response.?® Yet PROs reflect what patients actually perceive and have
been shown to improve the accuracy of clinicians’ assessments of patients’ New York Heart
Association (NYHA) classification when available to the assessing physician.?® Moreover, they
can be used to assess their experience and behaviours, monitor therapeutic effectiveness, and
prompt discussions relating to prognosis or end-of-life care. PROs may also be useful in guiding
referrals for invasive cardiac care (e.g., percutaneous coronary intervention or coronary artery
bypass grafting), non-cardiac care (e.g., psychiatric care, physiotherapy, or occupational therapy,
and for assessing the quality of delivered healthcare. This suggests a potential role for
interdisciplinary patient advocacy efforts in support of the widespread collection, standardization
and implementation of PROs in clinical practice. Quality of life should be consistently and
correctly assessed and managed throughout the patient journey. Incorporating routine
measurements of HRQoL in clinical practice using PROMs can help both clinicians and patients

to discuss the individual’s experiences, and to consider whether the treatment program is meeting
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their expectations. Some patients can complete questionnaires while awaiting their appointment,
but others may need help completing these assessments. Routine measurements of HRQoL in
clinical practice may be facilitated by the use of digital tools and interdisciplinary patient
advocacy efforts. Patient organizations can provide coaching and support for patients to self-
manage their condition and improve their quality of life. Formal assessments can also highlight

unmet needs and areas for potential improvement in care delivery.*

Patient perspective

The priorities and expectations of patients and clinicians often differ. Clinicians
frequently are more concerned with cardiac anatomy and physiology, reducing mortality, and
specific management issues, while patients just wish to feel better.?® 3! However, both clinicians
and patients generally assign high priority to improving HRQoL. Multiple studies have reported
that patients often prefer a healthier life, with the majority willing to accept some decrease in
longevity in return for improved health status.™ **** For example, in a survey of over 500 HF
patients by the Pumping Marvellous Foundation, only 3% said that how long they live was the
most important aspect of HF treatment, while 97% prioritised quality of life or both longevity
and quality of life (Figure 1).%® A survey within a family medicine clinic assessing disability and
quality of life among HF patients found that almost 20% had severe disability, and another 28%
had moderate disability.! The main areas affected were life activities, getting around, and

participation in society.
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Using PROs to better inform drug development and clinical trial design

Despite there being a significant increase in the inclusion of PROs in HF clinical trials
over the past 20 years,* there remains uncertainty around their interpretation and their role in the
product development lifecycle. To further optimise study design requires a clearer understanding

of the downstream utility of PRO data.

Trialist perspective

The inclusion of PROs in clinical trials was often thought to present multiple scientific
and logistical challenges due to their fundamentally subjective nature.® ** Experience over time,
however, has redefined the view of PROs as valid, reliable, and sensitive measures of patients’
experiences. Using a PRO as a primary trial outcome complements the conduct of, and
potentially reduces the need for large trials to demonstrate the less common outcome of
mortality. For example, using the KCCQ overall summary score as the primary outcome measure
and collecting data from mobile phones, enabled the recently completed Canagliflozin: Impact
on Health Status, Quality of Life and Functional Status in Heart Failure (CHIEF-HF) trial to be
conducted during the COVID-19 pandemic without a single in-person visit.*> *® The CHIEF-HF
also used PROs in the inclusion/exclusion criteria of the trial to define a more homogeneous
study population.® * In addition, PROMs, such as KCCQ, can be used to help identify an at risk
population who are likely to respond to the treatment being tested. In HF trials, the patient

population almost always includes a NYHA classification. However, clinician variability in

37,38 6,39

assigning NYHA class is common, while PRO scores have demonstrated reliability.
Compared with HF with reduced ejection fraction (HFrEF), outcomes for HF with
preserved ejection fraction (HFpEF) may be best defined by morbidity benefits as there continue

to be few therapies that improve survival. Identifying the impact on HRQoL takes on even

10
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greater importance. Because of the unmet need in this area, a drug that improves HRQoL with or
without a mortality benefit may represent a beneficial treatment and could be approved by some
regulatory bodies.*® Using HRQoL and other PROs as primary endpoints in HFpEF clinical trials
may be an important option to speed development of new treatments for these patients.

Since a new therapy could conceivably improve HRQoL or symptoms, but increase the
risk of death/hospitalisation, or vice versa, it is well understood that PROMs may be primary
outcome measures of trials, provided convincing safety data is collected in the same trial and/or
in adjacent trials. Hierarchical clinical composites, possibly using the win ratio statistical
approach is one way of investigating the HRQoL benefits without compromising data on the risk
of death/hospitalisation.

PROs are essential in clinical trials involving patients with chronic diseases, and as the
ongoing challenges of their interpretation are being resolved, their use should continue to
increase. From the trialist’s perspective, there is a need for standards for PRO collection and
analyses to help ensure consistency across trials. Notably, the issue of missing PRO data in non-
survivors needs appropriate analyses methods, such as hierarchical rank endpoints or imputation

methods combining clinical events and PRO assessment.*

Industry perspective

In HF, there continues to be a need for interventions that provide HRQoL and
symptomatic improvements.* HRQoL merits a level of importance similar to traditional “hard”
endpoints, but there must be strong evidence to show that an intervention has a beneficial effect
on HRQoL and other PROs, especially if it has a neutral effect on survival or disease

progression. This is important not just from the regulatory perspective, but also from a value

11
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perspective. PRO can be used as part of the risk:benefit assessment, and help build or refute the
value equation.

While the KCCQ is becoming more commonly used in HF, there are still many
challenges. It is unknown whether a MCID defined in one trial population will be valid in
another, for example, patients with different severities of HF, HFrEF vs. HFpEF, or patients with
comorbidities such as diabetes, obesity, or a depressive disorder. Choosing a KCCQ subdomain
as an endpoint can be a challenge, when the mechanism of drug effects on HRQoL are not
known, e.g., via functional improvement and/or symptomatic improvement.

Another challenge is how to implement the KCCQ at the clinical trial sites. The tool has
not been widely used by clinicians in clinical practice, and this limits the ability to rapidly screen
potentially eligible patients or to supplement clinical trial results with “real-world”” comparative
effectiveness research. Web- or app-based versions are helping in this regard. Regardless of the
measurement method it is important that it remain consistent throughout a trial to minimise
within-subject variability.

Overall, from the industry perspective there continues to be a need for agreement among
investigators, regulatory authorities, and trial sponsors on standards for instruments, endpoints,
analytical approaches, and MCIDs. It is critical for industry to foster partnerships with patients,
family, and caregivers from diverse backgrounds as part of their leadership and development

teams, to ensure that decisions are relevant.

12
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Using PROs to better inform regulatory and reimbursement decisions

Regulatory perspective

In 2019, the U.S. Food and Drug Administration (FDA) recognised that even in the
absence of demonstrated effects on mortality or HF hospitalisations, substantial and persistent
symptomatic or functional improvement can be an acceptable endpoint for HF drug approval.*®
*2 The FDA has qualified the KCCQ and the MLHFQ as medical device development tools and
the KCCQ for drug development, making approval and labelling claims more attainable with
demonstration of clinically important improvements. The EMA guidance for chronic HF trials
has not yet taken this step, but recognises PROs as a surrogate for exercise capacity for patient
who are unable to undergo exercise testing.**

While trialists and industry sponsors want standards for determining a MCID for a given
PROM, regulatory agencies have not yet established these thresholds. For mortality or
hospitalisation outcomes there is no concept of MCID, and while payers, clinicians, and patients
might question the value of a small improvement, regulators only assess whether the benefits
exceed the risks for approval of a treatment. However, for functional and symptomatic claims,
the magnitude of change does matter. The rationale for this discrepant view may be the idea that
society may benefit from a 1% decline in hospitalisation, but not from a 1% improvement in
global symptoms.

It is often difficult to interpret the various analyses of PROMs from clinical trials. There
can be substantial variability between patient populations. Despite a high intra-class correlation
coefficient in stable patients, even within a given individual, results can vary with patients

showing improvement at one time point but not at another. Disease trajectories can lead to

changes even in PROs. Randomization and placebo control, as well as double blinding, are

13
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critical in distinguishing benefit of an interventional treatment from the usual course of disease
under standard management. This makes determining response rates a challenge. While there is
no absolute threshold for clinically relevant finding, any effect larger than zero is taken into
consideration. Statistically significant small changes may not be necessarily clinically
meaningful, which argues for responder analyses that can clarify the proportions of patients that
experience different magnitudes of clinical change.

Overall, there is a need to increase the understanding of the importance of specific
HRQoL benefits. Answering questions such as: When is a new therapy approvable if the benefit
versus existing care is solely an improvement in HRQoL? What if this therapy has less safety
documentation and certainty than established therapies with years of experience? Will patients
and clinicians find the documented HRQoL measures convincing enough to prefer the new
therapy? Providing clear answers to industry decision-makers will increase the likelihood that
better and lower-risk programs can be designed from early drug development and facilitate

prioritisation and investment into HRQoL-oriented therapies.

Health economics/payer perspective

Assessing the incremental health benefits of an intervention relative to its incremental net
long-term costs is often used by payers to determine treatment value, with PROs being an
important component of the numerator in the value equation.** Payers make decisions that
maximise both patient and population health outcomes, while operating within the context of
finite resources. It is important that appropriate endpoints for capturing clinical, PRO, and
economic outcomes are incorporated at the trial stage to subsequently inform reimbursement

decisions.

14
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Given the established association between clinical outcomes (e.g., survival,
hospitalisation) and HF-specific PROMs, such as the KCCQ, such measures can be used to
quantify clinical risk. The HF-specific PROMSs allow quantification for decisions within HF, but
the results of generic assessment tools are also crucial for payers who have to consider
reimbursement decisions not just for HF but other CV conditions as well. For example, the
FAIR-HF trial included not only the HF-specific self-reported patient global assessment and the
KCCQ, but also the generic EQ-5D, which helps in the determination of treatment value across
disease states.* However, in studies that do not collect such utility assessments, the KCCQ can
be mapped to predict EQ-5D utilities, which can be used to support cost effectiveness analyses.*®
*" However, at least in HF, we are yet to see payers willing to pay a premium for a new therapy
based only on improvement in PROs.

PROs are used both before, during, and after the introduction of treatments to support
regulatory and reimbursement approvals. For example, the DAPA-HF trial (Dapagliflozin and
Prevention of Adverse-Outcomes in Heart Failure) showed a reduction in the risks of mortality
and hospitalisation for HF, and improvements in symptoms.*® An economic evaluation was
conducted using KCCQ and other outcomes to capture the progression of disease and the impact
of different treatment modalities on both the clinical outcomes and the patient-relevant
outcomes.* Results suggested that dapagliflozin did represent value for money for the treatment
of HFrEF in the UK, German and Spanish healthcare systems.

In health economic evaluation of treatment value, PROs can play an important role in
assessing the real-world relationship between patient health status, medication adherence,
treatment effectiveness and clinical outcomes. In HF, lower HRQoL and symptoms of depression

may be associated with non-adherence with HF medications.”® Non-adherence may be associated

15
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with poorer patient outcomes (e.g., HF mortality) and increased health system burden (e.g.,

increased frequency of hospitalisation for HF).>!

Incorporating PROs into clinical practice guidelines

Despite recognition of the importance of functional capacity and HRQoL for patients
with HF, recommendations in HF guidelines continue to be based predominantly on morbidity
and mortality outcomes.>* > Recommendations based on PRO data are generally not class I,
even when the data fulfil the criterion of “data derived from multiple randomised clinical trials or
meta-analyses”. For example, in the 2021 ESC HF guidelines the recommendations relating to
iron supplementation continue to be class Ila (“should be considered”) rather than class I (“is
recommended” or “is indicated”).52

This is likely related to ongoing issues around standards for reporting and interpreting
PRO data. In HF clinical trials the NYHA class is not reported as a mean for each treatment arm,
but rather as the proportion of patients within each NYHA class. This categorization facilitates
understanding of the applicability of the trial to a certain patient population. Yet this approach is
not used for HRQoL variables, with each trial reporting their own mean scores for the PROM
used. An established and agreed-upon range for PROMs such as KCCQ or MLWHF scores
would enable more standardised reporting and interpretation of PRO data.’®

Relevant questions to be considered include how to assess PRO fluctuations to identify
responders and how to convert patient- and population-improvement concepts into interpretable
results for action by the clinician, including how to define the MCID for within-patient changes
in different patient populations. Until these questions are answered, guideline recommendations
will continue to receive a lower-class rating despite a high level of evidence. One approach

would be to issue a class | recommendation where warranted especially in rare diseases, but one

16
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that is accompanied with a specific statement acknowledging the lack of long-term
mortality/morbidity data. Such a shift in guidance would further acknowledge the importance of

improvements in PROs.

Beyond PROs: Involving patients in clinical trial design and execution

The focus of PROMs has been on developing and validating instruments that have
optimal test characteristics. However, this often fails to consider the user-friendliness of these
tools. Although using PROM s is a step in the right direction, it is important to ensure that they
are being designed, and this type of data is being collected, from a diverse population that is
representative of individuals with the disease. The burden of disease extends to family members
and caregivers, and their perspective should also be solicited when designing PROMSs. Having
comprehensive representation of patients in clinical trials will ensure that HRQoL, efficacy and
safety data are more relevant, and generalisable to broader populations.

“Patient-centric”, the concept of having the patient at the centre of clinical research and
care, underscores that the goal of generating new knowledge is to improve patient care and
outcomes. However, for some people this implies patients in the middle with things going on
around them. Patient-centred research is meant to anchor research on the values and priorities of
patients and to include them as partners, but true patient partnership continues to be underused.
Even in Patient-Centered Outcomes Research Institute (PCORI) funded studies, engagement
often included only passive consultants, while true collaboration and shared leadership occurred
in only 37% of trials. A report from the PCORI funded ADAPTABLE (Aspirin Dosing: A
Patient-centric Trial Assessing Benefits and Long-term Effectiveness) study concluded that

patients must be an active part of the steering committee, and that true patient engagement

17
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requires not just one or two “token” patients but a group of at least five or six diverse patients to
produce effective, shared ideas and confidence.> It is critical that patients are seen as partners in
their healthcare management and in clinical trials from development through trial design,
execution, and dissemination.

The CardioVascular Clinical Trialists (CVCT) Forum has a long history of integrating

patients as speakers and panellists during its annual meetings

(www.globalcvctforum.com/patient-trialists). Each patient brings their own perspectives and
priorities, their own experiences and knowledge about their disease to the table, and thus they are

one of the most valuable resources in the development of improved treatments for HF.

Summary

Steps are needed to address the challenges around the standardisation and use of PROs in
CV trials, regulatory and payers’ decisions and patient care. One of the most important aspects is
to ensure that patients, family members, and caregivers from diverse demographic groups and
communities are involved in the development of PROMs, as well as the design, analysis and
interpretation of PROs in clinical trials. There is a need for standardisation not only of the
PROM instruments, but also in procedures for analysis, interpretation and reporting of PRO data.

A summary of recommendation is shown in Table 3.

18
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Graphical abstract

Components of patient-reported health status

Symptoms Functional status
Burden of angina, dyspnoea, fatigue, dizziness, Physical, mental/emotional and/or
weakness, claudication, depression, etc. social functional limitations

Health-related quality of life
Discrepancy between actual & desired functional
status and overall impact of health on well-being

)=

Symptoms and functional status can be impacted by both the disease and its treatments
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Tables

Table 1: Examples of types of heart failure PRO measures (PROMs)

Heart-failure specific questionnaires Generic questionnaires
Minnesota Living With Heart Failure Questionnaire (MLHFQ)* Self-Reported Dyspnea Scale
Kansas City Cardiomyopathy Questionnaire (KCCQ)* EuroQol-5 Dimensions (EQ-5D)
Chronic Heart Failure Questionnaire* Short Form Survey 36 or 12
Care-Related Quality of Life survey for Chronic Heart Failure Patient Global Assessment
(CaReQoL CHF)

Chronic Heart Failure Patient-Reported Outcome Measure (CHF- Generic Quality of Life

PROM)

Heart Failure Somatic Awareness Scale (HFSPS)

Knowledge, Attitude, Self-care Practice & Health-related Quality
of Life in Heart Failure (KAPQ-HF)

Left Ventricular Dysfunction Questionnaire (LVD-36)

Memorial Symptom Assessment Scale-Heart Failure (MSAS-HF)

Patient-Reported Outcomes Measurement Information System-
Plus-Heart Failure (PROMIS-Plus-HF)

Quality of Life Questionnaire for Severe Heart Failure (QLQ-SHF)

From references.* * “Adhere to validation and reporting of all FDA-recommended psychometric properties.”
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Table 2: Treatment effect on HRQoL and morbidity-mortality outcomes after 6-12 months in HF

trials
Difference in KCCQ OSS with Clinical outcomes HF

Trial active treatment vs. control hospitalisation or CV death
FAIR-HF +7 (SE £ 2) Event rate decreased with treatment*
DAPA-HF +2.8 (N/A) HR 0.74 (0.65-0.85)
SHIFT +2.4 (95% CI 0.91-3.85) HR 0.82 (0.75-0.90)
EMPEROR-HFrEF** *° +1.5 (95% Cl 0.29-2.74) HR 0.75 (0.65-0.86)

HFpEF*® %° +1.6 (95% CI 0.76-2.44) HR 0.77 (0.67-0.87)
PARADIGM-HF +1.3 (95% CI 0.6-2.0) HR 0.80 (0.73-0.87)
TOPCAT +1.3 (SE + 0.4) HR 0.89 (0.77-1.04)
PARAGON-HF' +1.0 (95% CI 0.0-2.1) RR 0.87 (0.75-1.01)

Adapted from references.””°

*HRs not reported because study was underpowered for morbidity-mortality outcomes; 'Results for the KCCQ
clinical summary score. Cl, confidence interval; HF, hospitalisation; HR, time to first event hazard ratio; OSS,

overall summary score, RR, total event risk ratio; SE, standard error
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Table 3: Recommendation for improving the use of PROs in cardiovascular trials, regulatory

and payers’ decisions and care

PROMs ¢ Involve patients, family members, and caregivers from diverse
demographic groups and communities in the development of PROMs
e Improve PROM and data collection using Web- or app-based versions

PRO use in clinical e Incorporate routine measurements of HRQoL in clinical practice

care e Develop interdisciplinary patient advocacy efforts in support of the
widespread collection, standardisation and implementation of PROMs
in clinical practice

PROs in clinical trials | ¢ Early assessment and inclusion of appropriate PROs in trial design and
endpoint selection to support value-based evidence assessment and
translation in regulatory, reimbursement, and clinical practice decision-

making
PRO data analysis e Standardize PRO data analyses to help ensure consistency across
trials
o Develop consensual methods for analysis of missing PRO data in non-
survivors

e Develop methods to analyse PRO fluctuations to identify responders

PRO results reporting | ¢  Adhere to standards for validation and reporting, and develop

and interpretation guidelines for interpreting PRO data

o Determine the degree of change that is important to patients, or that is
associated with increased risks of clinical events to support responder
analyses and interpretability of study results

e Investigate the issue of consistency of MCID across various trial

populations
International e Develop standards for clinically meaningful thresholds of PRO
regulatory PRO improvement
guidance e Define approvable PRO benefit ratios

Develop criteria to assess whether a new therapy is approvable if the
benefit vs. existing care is solely an improvement in HRQoL

International payer e Reach agreement on when coverage for a new therapy is warranted
valuation methods of based solely on improvement in PROs
PRO benefits

HRQoL, health-related quality of life; MCID, minimal clinically important difference; PRO, Patient-reported
outcome; PROM, PRO measures

25



Zannad et al. PROs: Multi-stakeholder Perspectives

Figures

Figure 1: Survey of patients with HF: What is more important to you in terms of HF drugs and

interventions? Quality of life, how long you live, or both?

Both longevity
and quality of
Y life, 28%

How long you
live, 1,400

Adapted from reference.? Data from a survey of over 500 patients conducted by the Pumping Marvellous

Foundation.
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