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Abstract

Although the development of therapies and tools for the improved management of heart failure (HF) continues apace, day-to-
day management in clinical practice is often far from ideal. A Cardiovascular Round Table workshop was convened by the
European Society of Cardiology (ESC) to identify barriers to the optimal implementation of therapies and guidelines and to
consider mitigation strategies to improve patient outcomes in the future. Key challenges identified included the complexity
of HF itself and its treatment, financial constraints and the perception of HF treatments as costly, failure to meet the needs
of patients, suboptimal outpatient management, and the fragmented nature of healthcare systems. It was discussed that on-
going initiatives may help to address some of these barriers, such as changes incorporated into the 2021 ESC HF guideline, ESC
Heart Failure Association quality indicators, quality improvement registries (e.g. EuroHeart), new ESC guidelines for patients,
and the universal definition of HF. Additional priority action points discussed to promote further improvements included re-
vised definitions of HF ‘phenotypes’ based on trial data, the development of implementation strategies, improved affordabil-
ity, greater regulator/payer involvement, increased patient education, further development of patient-reported outcomes,
better incorporation of guidelines into primary care systems, and targeted education for primary care practitioners. Finally,
it was concluded that overarching changes are needed to improve current HF care models, such as the development of a stan-
dardized pathway, with a common adaptable digital backbone, decision-making support, and data integration, to ensure that
the model ‘learns’ as the management of HF continues to evolve.

Keywords Heart failure; Medical decision making; Quality improvement; Clinical practice guidelines; Multidisciplinary management;
Pharmacotherapy; Health technology assessment

Received: 24 October 2022; Revised: 4 January 2023; Accepted: 13 March 2023
*Correspondence to: John J. V. McMurray, British Heart Foundation Cardiovascular Research Centre, University of Glasgow, Glasgow G12 8TA, UK. Tel: +44 141 330 3479;
Fax: +44 141 330 6955. Email: john.mcmurray@glasgow.ac.uk

Introduction

Following important advances, a range of effective treatments
for heart failure (HF) have been developed, which have been
integrated into clinical guidelines published by the European

Society of Cardiology (ESC)1 and the American Heart
Association/American College of Cardiology/Heart Failure
Society of America.2 However, the management of HF is far
from ideal in day-to-day clinical practice. In September 2021,
key stakeholders in HF management attended an ESC Cardio-
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vascular Round Table workshop that aimed to identify barriers
to the optimal use of therapies and guideline implementation
(Appendix A). The workshop also discussed mitigation strate-
gies to optimize patient outcomes in the future. The key chal-
lenges and mitigation strategies discussed in the workshop are
summarized below and in Figures 1 and 2, respectively.

Therapies for heart failure with
reduced ejection fraction

Over time, as new effective therapies have been proven to
improve survival and reduce the risk of hospitalization for

patients with HF with reduced ejection fraction (HFrEF), the
foundations of guideline-recommended treatment have ex-
panded from an angiotensin-converting enzyme inhibitor
(ACEi) or angiotensin II type 1 receptor blocker (ARB) if ACEis
are not tolerated, to include a beta-blocker and a mineralo-
corticoid receptor antagonist (MRA). This was followed by
the option to replace an ACEi with the angiotensin
receptor–neprilysin inhibitor (ARNi), sacubitril/valsartan,
and subsequently with the recommendation to add a
sodium–glucose co-transporter 2 inhibitor (SGLT2i; dapagli-
flozin or empagliflozin).1 In addition to these core life-saving
pharmacological therapies, other drug therapies may be
prescribed, such as diuretics, digoxin, ivabradine, vericiguat,
and the combination of hydralazine plus isosorbide dinitrate.

Figure 1 Key challenges to the optimal management of heart failure.
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Furthermore, implantable devices that have been demon-
strated to reduce mortality are indicated in selected patients,
including implantable cardioverter-defibrillators (ICDs) and
cardiac resynchronization therapy (CRT). After medical and
device therapy, there are now multiple effective medical,
catheter-based, and surgical interventions for specific struc-
tural, functional, or electrical abnormalities for advanced

HF, where palliative care is also an important component. Ad-
ditionally, palliative care and specialized therapies, such as
mechanical circulatory support and cardiac transplantation,
should be considered for selected patients with advanced
HF according to the guidelines, when consistent with the pa-
tient’s goals of care. Combining multiple therapeutic options
has resulted in complex treatment algorithms, which are

Figure 2 Summary of identified barriers, mitigation strategies, and priority action points. Mitigation strategies in green are recent or ongoing devel-
opments. Mitigation strategies in orange as proposed for future implementation. EMR, electronic medical record; ESC, European Society of Cardiology;
HCP, healthcare professional; HF, heart failure; HFA, Heart Failure Association; PCP, primary care physician; PRO, patient-reported outcome; QIs,
quality indicators; UDHF, universal definition of heart failure.
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further complicated by the fact that most patients with HF
have multiple cardiovascular and non-cardiovascular
comorbidities3 and are on many medications.

There has been inertia and hesitancy towards initiating and
titrating medical therapies, resulting in many patients not be-
ing prescribed proven therapies or not receiving the drugs
promptly or at sufficient doses.4–9 This may be partially due
to perceived or actual intolerance related to low blood pres-
sure, slow heart rate, impaired kidney function or
hyperkalaemia, or the presence of perceived contraindica-
tions when non-cardiovascular comorbidities coexist. The im-
plementation of ICDs and CRT devices is also suboptimal,
which may be due to lack of access to specialist cardiology
care.4,10 Up to two-thirds of eligible patients are not referred
for CRT and, when implanted, experience inadequate
follow-up and monitoring, hampering CRT optimization.10

There is also wide geographical variation in usage of therapies
across Europe,11 which reflects wide global differences.

Unlike other conditions, such as cancer, the risk of mortal-
ity and morbidity is often underappreciated in patients with
HF, and treatment is not escalated in the setting of appar-
ently stable symptoms in clinical practice.5 Furthermore, the
historically driven sequential approach to medical therapy
of HF could take as long as 6 months to achieve optimal treat-
ment dosages, and often, this prolonged approach was not
completed.12

It was thought that moving away from the sequential ap-
proach based on the chronology of clinical trials and complex
algorithms may help to simplify HF treatment and improve
timely initiation and titration. The updated 2021 ESC guideline
advocates that patients with HF should receive an ACEi/ARNi,
a beta-blocker, an MRA, and an SGLT2i,1 and rapid sequencing
strategies have been proposed.12 The new guideline also pro-
vides scope for individualization based on patient phenotypes
and comorbidities, emphasizing a new philosophy towards
management. Recently, the Heart Failure Association (HFA)
of the ESC suggested a personalized patient approach,
adjusting guideline-recommended treatment to the patient’s
haemodynamic profile (blood pressure, heart rate, and con-
gestion), electrical substrate [atrial fibrillation (AF) or no AF],
and kidney function, with the aim of achieving the best and
most comprehensive therapy for each individual patient.13

The 2022 US guideline states that more than one of the
core quadruple therapies for HFrEF can be started simulta-
neously at initial (low) doses or, alternatively, started sequen-
tially, with the sequence guided by clinical or other factors,
without the need to achieve target dosing before initiating
the next medication.2 Medication doses are recommended
to be increased to target as tolerated. Since the guidelines
were published, results from the STRONG-HF trial demon-
strated that an intensive strategy of rapid up-titration and
close follow-up reduced symptoms, improved quality of life
(QoL), and reduced 180 day death or HF readmission com-
pared with usual care in patients with acute HF.14

The role of quality indicators (QIs) is being increasingly rec-
ognized and attracts interest from healthcare authorities,
professional organizations, health technology assessment
bodies, payers, and the public as a way of driving improve-
ment. By stimulating the delivery of evidence-based
medicine,15 QIs may serve as mechanisms for benchmarking
of care providers, for accountability purposes, and to provide
a backbone of pay-for-performance programmes. The lack of
widely agreed definitions for data variables has hampered
the development of QIs and their integration with clinical
registries; however, following new ESC methodology for QI
development,15 the ESC and HFA have recently published
12 main and 4 secondary QIs for care and outcomes of adult
patients with HF.16 It is hoped that these ESC HFA QIs will
serve as a catalyst for quality improvement by highlighting
areas with suboptimal guideline implementation, which could
then be linked with public reporting and incentives. ESC HFA
QIs have been incorporated into the 2021 ESC HF guideline1

and are also integrated into the ESC’s European Unified Reg-
istries On Heart Care Evaluation and Randomized Trials
(EuroHeart) project.17 EuroHeart aims to harmonize data
standards for cardiovascular disease and establish a platform
for continuous data collection, which will facilitate evaluating
cardiovascular care through QIs.

Heart failure with preserved or mildly
reduced ejection fraction

Treatment options for HF with preserved ejection fraction
[HFpEF; left ventricular ejection fraction (LVEF) ≥50%] are
limited, but progress is being made. Results from the CHARM
programme, TOPCAT, and a recent analysis of PARAGON-HF
indicate that treatment with an ARB, MRA, or ARNi may be
of benefit beyond the upper limit of LVEF eligibility used in
contemporary HFrEF clinical trials (40%) and may extend
to HF with mildly reduced ejection fraction (HFmrEF; LVEF
41–49%) and even to the lower end of the normal range for
LVEF.18,19 Expansion of the US Food and Drug Administration
(FDA) labelling for sacubitril/valsartan for use in individuals
with HF with LVEF lower than normal has the potential to
increase the potential HF population eligible for an ARNi,20

although this indication has not been approved by the
European Commission (EC).

After the 2021 ESC guideline was prepared, empagliflozin
met its primary endpoint in the EMPEROR-Preserved trial in
patients with HFpEF,21 and after the Committee for Medicinal
Products for Human Use of the European Medicines Agency
(EMA) issued a positive opinion, the EC has approved an ex-
panded indication for empagliflozin to include patients with
HFrEF, HFmrEF, and HFpEF. The US FDA has made a similar ap-
proval. In the 2022 US guideline, SGLT2is have a Class IIa rec-
ommendation in HFmrEF, whereas weaker recommendations
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(Class IIb) are made for ARNis, ACEis, ARBs, MRAs, and
beta-blockers in this population.2 Since the US guideline was
published, dapagliflozin met its primary endpoint in patients
with HFmrEF and HFpEF (LVEF > 40%) in the DELIVER trial,22

and it is hoped that guidelines will be updated promptly.
The diagnosis of HFpEF remains challenging. Two

score-based algorithms (H2FPEF and HFA-PEFF) have been
proposed to aid diagnosis23,24; however, physicians may not
have access to all the specialized tests recommended by
these diagnostic algorithms. To allow broader clinical applica-
tion, the 2021 ESC HF guideline provides a simplified ap-
proach to the HFA-PEFF algorithm, which may be used as
an alternative.1,25 Furthermore, based on the results of
EMPEROR-Preserved and DELIVER, diagnosis of HFmrEF and
HFpEF may now be determined by the relatively simple trial
criteria than by more complex algorithms.

Clinical trials have used varying definitions for HFpEF, and
the heterogeneous use of terminology in trials has implica-
tions for indications, payers, and prescribing.26,27 Given the
complexity, it is important to decide which patient popula-
tions should be treated with which drugs based on the trials
and then refine categories (or ‘phenotypes’) and nomencla-
ture based on those. In addition, a better understanding of
the mechanisms involved in HF aetiology at normal and higher
ejection fractions may help in the development of new
treatments for patient groups sub-divided by phenotype.

Health economics

HF management is perceived as costly, and HF treatments
may have a significant impact on healthcare budgets due to
the large absolute number of patients who are eligible for
lifelong therapy. However, a major impact of HF on health-
care budgets is due to the very substantial costs of hospital-
izations and its morbidity and associated healthcare resource
utilization. Therefore, economic evaluations should be based
on systematic and transparent decision analyses28 including
all relevant health states and transitions.29 They should fol-
low the key principles of health technology assessments such
as adopting a full societal perspective and a sufficiently long
time horizon and linking evidence from diagnostic studies,
clinical trials, and real-world observational data and registries
using appropriate causal inference methods.30,31 The founda-
tional treatments for HF have all been shown to substantially
reduce these long-term events and are considered highly
cost-effective from a holistic societal health-economic
perspective.2,32 Nevertheless, health-economic consider-
ations are thought to be responsible, at least partly, for
the underuse of implantable devices such as CRT. These
interventions often undergo undue scrutiny by regulators,
health technology assessment agencies, and payers as a
result of their high upfront costs and related short-term

budget impact; however, they are still within accepted
cost-effectiveness boundaries.10

There is considerable heterogeneity in the resources avail-
able for HF management and reimbursement policies across
ESC member countries as shown by the ESC HFA Atlas
survey.33 Nearly all ESC member countries reported full or
partial reimbursement of standard guideline-recommended
treatment, except for ivabradine and sacubitril/valsartan.
Indeed, high costs and partial reimbursement may help
to explain why uptake of novel agents such as
sacubitril/valsartan has been slow.34–36 Once the treatment
is prescribed, high costs may also affect patient adherence
and persistence. Ongoing efforts are needed to promote
high-value care while improving affordability and access to
established and emerging HF therapies.

Further discussions between stakeholders, with greater
engagement of regulators, national health technology assess-
ment agencies, and payers, may help to address the
cost-related barriers to HF medications and devices and pro-
vide greater clarity on issues of cost-effectiveness and
long-term budget impact. In addition, as observed with can-
cer, medical societies and patient groups could advocate for
approval/reimbursement of new therapies. Moreover, causal
per-protocol analysis adjusting for non-adherence in prag-
matic trials37 can provide important evidence on the full po-
tential of treatments and should therefore be used to inform
patients, providers, and payers.

Patient engagement and advocacy

Patient engagement and patient-shared decision making
is fundamental to the optimal effectiveness of
guideline-recommended treatment and adherence. Discus-
sions should centre on the disease itself, its clinical trajectory,
treatments (including information on potential side effects),
and the importance of adherence/persistence, physical activ-
ity, symptom monitoring, and symptom self-management.1

An ‘announcement consultation’ has been proposed,
whereby the care plan is presented to patients and carers
using a standardized guide to ensure that key topics related
to diagnosis, prognosis, and treatment are covered and that
patients are aware of how they can self-manage.38 In the
end-of-life setting, it is particularly important to have frank
conversations to understand the expectations of the patient
and family and to develop mutually agreed-on goals.39

The educational website, heartfailurematters.org, has
been developed by the HFA to provide advice for patients
living with HF and their carers40 and is available in 10
languages. New ESC patient guidelines are now available,
which will provide another source of useful information.41

Other easy-to-access approaches may be explored to increase
patient engagement, for example, simple infographics and
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patient education videos on video-sharing websites, which
may help to empower patients to know what good care is,
to advocate for their own optimal therapy, and to
self-manage more effectively. Digital health applications cre-
ate the opportunity to educate patients with HF to enhance
adherence and modify healthy behaviours,42 and further re-
search may provide better insight into the long-term effects
of such applications. Patient advocacy may also be useful to
help improve guideline-recommended treatment implemen-
tation in general, for example, via QI benchmarking of local
institutions.

Patient-reported outcomes

Patient-reported outcomes (PROs)—tools that directly mea-
sure a patient’s perception of health status (symptoms, func-
tional limitation, and QoL)—are endpoints considered in drug
development when assessing the clinical relevance of an ef-
fect and when performing health technology assessments.30

The majority of HF drugs are approved based on studies in-
vestigating an impact on clinical endpoints such as HF hospi-
talizations and mortality, and in the regulatory context, PROs
are usually measured as secondary endpoints. They may be
relevant in support of the effect on exercise capacity in se-
lected patient populations or even as a primary endpoint in
cases where patients are unable to undergo exercise
testing.43 In the latter scenarios, demonstration of cardiovas-
cular safety of a medicinal product is essential. Patients
themselves appear to value QoL improvements. In fact, in a
survey of patient preferences among 1000 outpatients at an
HF clinic in the Netherlands, 61% of the patients indicated
that they attach more weight to QoL over longevity.44

Many PRO instruments have limitations and/or are not
validated in HF at all or in specific forms of HF, which may
hinder their acceptability by regulators. Standardization, ex-
pert consensus, and regulatory agreement on the validation
of PROs are needed, which may be achieved within the
framework of an EMA qualification procedure.45 Issues in-
clude the most appropriate instruments, content and con-
struct validity, reproducibility, internal consistency, sensitivity
to detect change, and the magnitude of a meaningful
effect.45 The possibility of using new technologies in func-
tional assessment, for example, activity monitors, should
also be explored. Analysing PRO data from trials of new
treatments/devices may help to identify those patients
who benefit most in terms of QoL and functional activity,
providing important mechanistic information. In clinical
practice, routine collection of data on QoL and functional
capacity should be promoted as this could provide valuable
information to support healthcare professionals (HCPs) in
the monitoring of patients and provide another tool for
advocacy efforts.

In the 2022 US HF guideline, standardized assessment of
patient-reported health status using a validated question-
naire is specified as a tool that can be useful to provide incre-
mental information for patient functional status, symptom
burden, and prognosis.2 Finally, personalized values, prefer-
ences, and QoL weights could be used in patient-shared deci-
sion making and to guide future clinical guidelines and
reimbursement.46

Monitoring

Recent technological innovations, such as implantable pulmo-
nary arterial pressure (PAP) monitoring devices, wearable ac-
tivity monitors, and mobile applications, have the potential to
improve monitoring and optimize patient management. How-
ever, results are inconsistent and adherence is not always
high.1,47–53 The ESC and US guidelines both include Class IIb
recommendations for non-invasive home telemonitoring
and for wireless haemodynamic monitoring of PAP.1,2 Results
from GUIDE-HF in patients with New York Heart Association
Classes II–IV demonstrated that haemodynamic-guided man-
agement of HF did not result in a lower composite endpoint
rate of mortality and total HF events compared with the con-
trol group in the overall study analysis; however, a pre-
COVID-19 impact analysis indicated a possible benefit in the
pre-COVID-19 period, primarily driven by a lower HF hospital-
ization rate.54,55

Despite inconsistent results, monitoring tools are evolving.
In the future, artificial intelligence (AI) may help to select pa-
tients for monitoring and support the development of new
tools (e.g. voice or body position analysis for lung conges-
tion). Providing a clear and effective way for care teams to re-
ceive, analyse, and act on the information remains an impor-
tant and costly challenge with medicolegal ramifications.3,56

Other challenges to the use of digital monitoring include
the accuracy of the technologies, patient adherence, and po-
tential privacy issues.3,56 Although digitalization is to be en-
couraged, it should not fully replace human interactions
and patient-shared decision making, but rather be developed
further and considered as part of the overall HF care model,
which also includes guideline-recommended treatment, di-
rect follow-up, education, and patient empowerment.

Healthcare professionals

Until recently, definitions of HF were ambiguous, which may
have hindered the ability of HCPs to diagnose HF and to pro-
vide appropriate treatment and care. In 2021, a universal def-
inition of HF (UDHF) was proposed, which is designed to be
simple but conceptually comprehensive and clinically
relevant.25 The UDHF is accompanied by suggestions to
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change the terminology surrounding HF. For example, lack of
improvement is a marker of worse prognosis and should be
termed as ‘persistent’ rather than ‘stable’, thereby prompting
clinicians to continue to optimize therapy.25 Following the de-
velopment of the UDHF, changing the International Classifica-
tion of Diseases 10th Revision codes could further help to
simplify HF management for HCPs.

In addition to cardiologists, specialist HF nurses can play a cen-
tral role in clinical evaluation, monitoring of laboratory parame-
ters, therapy adaptation (e.g. up-titration), and providing educa-
tion; however, nurse-led management is not currently available
across all of Europe.57 Due to the increasing numbers of HF pa-
tients seen by primary care physicians (PCPs), there is also a need
for further investment and training in this sector. Some patients
with HFrEF may not receive cardiology input in hospital, and
many others are not followed up early after discharge or are only
managed by PCPs. A recent study highlighted that a primary care
HF service was able to identify a missed cohort of patients with
HFrEF, enabling the optimization of medication and an increase
in device therapy.58 Given that PCPs have many guidelines to in-
corporate into their daily practice, HFguidelines should be better
integrated into their workflow. Digital tools could be further de-
veloped, for example, reminders in electronic medical records
(EMRs) to alert clinicians to prescribe guideline-recommended
treatment and provide risk calculators/tools to demonstrate
how risk is modified by therapy, with auditing and feedback of
the effectiveness of these strategies.59

Non-cardiologists should be given thorough and repeated
training on how to identify and treat patients with, or at risk
of, HF and when referral to a cardiologist is needed. As part
of this, general availability of N-terminal pro-B-type natri-
uretic peptide (or B-type natriuretic peptide) measurements
may be beneficial in primary care, as well as incorporating ba-
sic ultrasound and even AI-assisted diagnostic ultrasound
care.60 In the area of devices, education for PCPs and also
for cardiologists less familiar with devices may help to im-
prove implementation, with open discussions on the myths
that contribute to non-referral.

Conclusions: wider changes to heart
failure management are needed

A key conclusion from the ESC Cardiovascular Round Table
workshop was that in addition to the individual action points
identified, there is a need forwider changes to HFmanagement
as current systems are diverse and fragmented (Figure 2). With
somuch geographical variation, a ‘one-size-fits-all’ approach to
organizational changes may not succeed. However, a standard-
ized care pathway with a common digital backbone could be
developed, which can be adopted inmost countries with differ-
ing levels of sophistication. The common digital backbone
could reduce reliance on specialists, improve evidence-based

decision making, and be supported by an integrated informa-
tion base. The application of systematic health data and deci-
sion science, as well as integrating data domains for individual
and community risk (e.g. EMR, social determinants, and envi-
ronmental factors) with external data (clinical guidelines and
policies), could help to inform evidence-based decision
analyses and create decision support tools for a broad
range of HCPs61 who can then implement them and also evalu-
ate their effectiveness and cost-effectiveness. ‘Learning
healthcare systems’ could be developed in which research
influences practice and practice influences research.61 Seam-
less secondary–primary care processes should be encouraged
in such amodel, with consolidatedmessaging between sectors.
As HF therapies, data collection, and digital tools continue to
progress, such an integrated approach could evolve in a
dynamic manner to be fit for future advances.
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