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Editorial

Management of Patients with Heart
Failure: State-of-the-Art in 2020
Heart failure (HF) has historically been associated with a very poor
prognosis characterized by progressive functional disability, recurrent
hospitalization and, ultimately, death-related directly to cardiovascular
causes. Although the incidence of newly diagnosed HF in Canada may
be declining,1 the burden of HF remains high in absolute terms, with a
national prevalence greater than 500,000, and persistently high rates of
repeat hospitalization.2–3 HF admissions are a major driver of overall
healthcare costs in Canada,4 and newer therapeutic approaches designed
to improve mortality, quality of life, and HF hospitalization rates require
substantial and ongoing economic investment.
Over the past decade, results from landmark clinical trials have generated
much enthusiasm and discussion. Randomized trials here assessing novel
pharmacologic agents, structural interventions and surgical procedures have
demonstrated significant mortality and morbidity benefits in selected HF
patients,5 and there are several promising therapies in clinical development.
There have also been advances in disease management strategies and
refinements in our understanding of optimal patient selection for more
advanced therapies. Although HF patients and care providers may be
justifiably optimistic in the current era, several challenges remain. For
example, it is often unclear whether the positive results from randomized
trials of relatively well-selected patients apply to HF patients assessed in
clinical practice who have multiple comorbidities, frailty, variable social
supports, and limited health literacy. Despite available guidelines and
educational tools, knowledge translation efforts have fallen short as a small
minority of patients are seen or managed in by HF specialists and a very
low percentage of eligible patients have been prescribed optimal doses of
guideline direct medical therapies.6,7 At a population level, there are several
other pervasive challenges including variable access to dedicated HF clinics
in Canada; significant variation in HF clinic structure, services offered, and
target patient demographics; inadequate resources for multidisciplinary
HF care providers; and variable access to diagnostic testing and treatment
interventions.8
In this supplement, 5 articles will address key topics related to contemporary
HF management to highlight current progress and perspectives that will
enable clinicians to deliver optimal care. The first of these articles, “Heart
Failure Management and Prognosis” provides a comprehensive overview of
contemporary HF management, from evidence-based, guideline-directed
treatments to strategies for chronic disease management and patient riskstratification. The second article, “Managing Common Comorbidities in
Heart Failure” identifies the complex interaction between HF and other
common co-existing conditions, particularly renal disease, anemia, and
type 2 diabetes. Recent evidence for managing these comorbidities in the
setting of chronic HF is reviewed from a pragmatic point of view. In “Heart

4
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Failure: Novel and Emerging Therapies,” many promising new therapies are
discussed along with the current state of evidence for application. These
include SGLT2 inhibitors for a broad spectrum of HF patients, percutaneous
mitral valve repair for severe functional mitral regurgitation, catheter ablation
for atrial fibrillation in HF, and omecamtiv, mecarbil, and vericiguat drug
therapies for chronic HF. The fourth article, “Knowledge Translation in
Heart Failure,” identifies key care gaps and barriers to implementing HF
therapies at a population level in Canada, and suggests several strategies
towards optimizing medication titration, facilitating multidisciplinary
management and integrating care with multiple providers. Finally, in “Heart
Failure in the Young: The Patient Perspective and Lived-Experience,” HF
patients provide critical insight into the impact of the condition on physical,
psychological and social well-being. Those with the lived experience in HF
explore unmet needs for younger patients and advocate for incorporating
patient-important outcomes into all measures of quality HF care.
We hope this supplement to the Canadian Journal of General Internal
Medicine will provide you, as a practicing clinician, the means to deliver
state-of-the-art care to your patients with HF.
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Editorial

Gestion des patients souffrant
d’insuffisance cardiaque : État des lieux
en 2020
L’insuffisance cardiaque (IC) a toujours été associée à un très mauvais
pronostic caractérisé par une incapacité fonctionnelle progressive, des
hospitalisations récurrentes et, en fin de compte, un décès directement lié
à des causes cardiovasculaires. Bien que l’incidence de l’HF nouvellement
diagnostiquée au Canada soit en baisse1, la charge de l’HF reste élevée en
termes absolus, avec une prévalence nationale supérieure à 500 000 et des
taux d’hospitalisation répétée toujours élevés2 et 3. Les admissions pour l’HF
sont un facteur important du coût global des soins de santé au Canada4, et
les nouvelles approches thérapeutiques conçues pour améliorer la mortalité,
la qualité de vie et les taux d’hospitalisation pour l’HF nécessitent un
investissement économique substantiel et continu.
Au cours de la dernière décennie, les résultats d’essais cliniques
marquants ont suscité beaucoup d’enthousiasme et de discussions. Des
essais randomisés évaluant de nouveaux agents pharmacologiques, des
interventions structurelles et des procédures chirurgicales ont démontré des
avantages significatifs en termes de mortalité et de morbidité chez certains
patients atteints de la FH5, et plusieurs thérapies prometteuses sont en cours
de développement clinique. Des progrès ont également été réalisés dans les
stratégies de gestion des maladies et notre compréhension de la sélection
optimale des patients pour des thérapies plus avancées s’est affinée. Bien
que les patients atteints d’HF et les prestataires de soins puissent être à juste
titre optimistes à l’heure actuelle, plusieurs défis demeurent. Par exemple,
il est souvent difficile de savoir si les résultats positifs d’essais randomisés
sur des patients relativement bien sélectionnés s’appliquent aux patients
atteints d’HF évalués en pratique clinique qui présentent des comorbidités
multiples, une fragilité, un soutien social variable et une connaissance
limitée de la santé. Malgré les lignes directrices et les outils éducatifs
disponibles, les efforts d’application des connaissances ont échoué car une
petite minorité de patients sont vus ou pris en charge par des spécialistes
de l’HF et un très faible pourcentage de patients admissibles se sont vu
prescrire des doses optimales de thérapies médicales directes conformes aux
lignes directrices6,7 . Au niveau de la population, il existe plusieurs autres
défis omniprésents, notamment l’accès variable aux cliniques spécialisées
dans l’HF au Canada, les variations importantes dans la structure des
cliniques d’HF, les services offerts et les données démographiques des
patients cibles, les ressources insuffisantes pour les prestataires de soins
multidisciplinaires d’HF et l’accès variable aux tests de diagnostic et aux
interventions thérapeutiques8.
Dans ce supplément, 5 articles aborderont des sujets clés liés à la gestion
contemporaine de l’HF afin de mettre en évidence les progrès actuels et les
perspectives qui permettront aux cliniciens de fournir des soins optimaux.
Le premier de ces articles, “Gestion et pronostic de l’insuffisance cardiaque”,
donne un aperçu complet de la gestion contemporaine de l’insuffisance
cardiaque, depuis les traitements fondés sur des données probantes et
orientés vers des lignes directrices jusqu’aux stratégies de gestion des
maladies chroniques et de stratification des risques pour les patients. Le
deuxième article, “Managing Common Comorbidities in Heart Failure”
(Gestion des comorbidités courantes en cas d’insuffisance cardiaque),
identifie l’interaction complexe entre l’HF et d’autres affections courantes
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coexistantes, en particulier les maladies rénales, l’anémie et le diabète de
type 2. Les preuves récentes de la gestion de ces comorbidités dans le cadre
de l’insuffisance cardiaque chronique sont examinées d’un point de vue
pragmatique. Dans “Heart Failure : Novel and Emerging Therapies”, de
nombreuses nouvelles thérapies prometteuses sont examinées, ainsi que l’état
actuel des preuves pour leur application. Il s’agit notamment des inhibiteurs
SGLT2 pour un large éventail de patients atteints d’HF, de la réparation
percutanée de la valve mitrale pour une régurgitation mitrale fonctionnelle
sévère, de l’ablation par cathéter pour la fibrillation auriculaire dans l’HF, et
des thérapies médicamenteuses omecamtiv, mecarbil et vericiguat pour l’HF
chronique. Le quatrième article, “Application des connaissances en matière
d’insuffisance cardiaque”, identifie les principales lacunes en matière de
soins et les obstacles à la mise en œuvre des thérapies de l’HF au niveau de
la population au Canada, et propose plusieurs stratégies visant à optimiser
le titrage des médicaments, à faciliter la gestion multidisciplinaire et à
intégrer les soins avec plusieurs prestataires. Enfin, dans “Heart Failure
in the Young : The Patient Perspective and Lived-Experience”, les patients
atteints d’insuffisance cardiaque chez les jeunes donnent un aperçu critique
de l’impact de leur état sur leur bien-être physique, psychologique et social.
Ceux qui ont vécu l’expérience de l’insuffisance cardiaque chez les jeunes
explorent les besoins non satisfaits des patients plus jeunes et plaident
pour l’intégration des résultats importants pour le patient dans toutes les
mesures de la qualité des soins de l’insuffisance cardiaque.
Nous espérons que ce supplément au Canadian Journal of General
Internal Medicine vous donnera, en tant que clinicien praticien, les moyens
de fournir des soins de pointe à vos patients atteints d’HF.
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Abstract
Heart failure is increasing in prevalence and represents a significant burden to the Canadian
Health Care System. To provide optimal care for this complex disease, a multi-faceted approach
is required, leveraging all available pharmacologic therapies, invasive and device-based
treatments. Within the Canadian context, patients should ideally be managed in collaboration
with multidisciplinary chronic disease management programs, and be appropriately referred for
advanced therapies where indicated. In this article, we aim to provide guidance on patient risk
stratification, application of guideline-directed medical therapy for heart failure with preserved
and reduced ejection fraction, and provide guidance on patient suitability for heart failure specific
devices and advanced therapies.

Résumé
La prévalence de l’insuffisance cardiaque augmente et représente un fardeau important pour le
système de santé canadien. Afin de fournir des soins optimaux pour cette maladie complexe, une
approche à multiples facettes est nécessaire, en tirant parti de toutes les thérapies pharmacologiques
disponibles, des traitements invasifs et des dispositifs. Dans le contexte canadien, les patients
devraient idéalement être pris en charge en collaboration avec des programmes multidisciplinaires
de gestion des maladies chroniques, et être orientés de manière appropriée vers des thérapies
avancées lorsque cela est indiqué. Dans cet article, nous souhaitons fournir des conseils sur la
stratification des risques pour les patients, l’application de la thérapie médicale dirigée par les
lignes directrices pour l’insuffisance cardiaque avec une fraction d’éjection préservée et réduite,
et fournir des conseils sur l’adéquation des patients pour les dispositifs spécifiques à l’insuffisance
cardiaque et les thérapies avancées.

The morbidity and mortality of heart failure (HF) patients
represent a significant and growing burden for the health care
system in Canada.1 The clinical syndrome of HF, whether with
preserved ejection fraction or reduced ejection fraction (HFpEF
and HFrEF, respectively), has reached epidemic proportions
worldwide. At least 600 000 Canadians are living with HF and
the clinical burden is increasing every year as the population
ages; the epidemic has reached a level that requires system-wide
6
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action and change. Improving uptake of guideline-directed
therapy, promoting pragmatic assessment of HF patients, and
supporting models of multidisciplinary care have become
crucial.2–4 The resources needed to care for this population of
patients also drive high healthcare costs; a recent Canadian
report estimates that HF-related expenses approximate $3 billion
per year.5 These costs are largely attributable to high 30-day
readmission rates following HF-related hospitalizations.7,8 The
Canadian Journal of General Internal Medicine
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constantly evolving field of HF requires innovative approaches
to delivering appropriate and optimal care within the Canadian
healthcare context. In this article, we aim to provide guidance
on patient risk stratification, application of guideline-directed
medical therapy for HFpEF and HFrEF, and on the selection of
appropriate candidates for HF-specific devices and advanced
therapies.

reference to their specific population, endpoints, and variables.
Risk scores can be helpful for clinicians and whenever possible,
should be incorporated into practice, but clinical judgment
and acumen remain essential and central to decision making.
The Canadian Cardiovascular Society’s (CCS) Heart Failure
Guidelines incorporate these prognostic scores into their latest
recommendations.21

Heart Failure Prognosis

Pharmacological Therapy for Heart Failure and
Reduced Ejection Fraction

The general HF population suffers from persistently poor outcomes
despite recent therapeutic advances.9 Reported mortality rates
vary according to the population studied and are also influenced
by adherence to guideline-directed medical therapy.10–13 For
example, in Canada, patients hospitalized with HF have a risk of
death >30% at 12 months, and the risk of re-hospitalization >20%
at 30 days.14 While improved in-hospital mortality and length
of stay have recently been reported,15 30-day readmission rates
remain high.16 Large observational studies have also suggested
that only a modest survival improvement after an initial diagnosis
of HF.17,18 This highlights that substantial residual risk persists,
despite recent advances in therapy for HF and is likely due to
multiple factors, including inadequate medical management,
inadequate adherence to guidelines, and suboptimal referral
to HF specialists.

Risk Scores and Markers of Risk in Heart Failure
Patients
Markers of Risk in Patients with HF
Prognosis is challenging and variable in the HF population. Various
markers of risk have been established and a number of diseasespecific risk scores are available to aid clinicians in determining
prognosis. One meta-analysis involving nearly 40,000 patients
with HF identified age, male sex, low EF, NYHA class, creatinine,
diabetes mellitus, absence of β-blocker or angiotensin-converting
enzyme inhibitor/angiotensin receptor blocker treatment,
low systolic blood pressure, lower body mass, longer disease
duration, smoking, and chronic obstructive pulmonary as the
most significant predictors of mortality.19 Increased markers
of cardiac injury and stretch such as hs-cTnT and natriuretic
peptides, as well as markers of inflammation such as hsCRP are
associated with increased mortality in patients admitted with
decompensated HF.20 Natriuretic peptides have become widely
accepted biomarkers in HF and have been extensively studied in
the prevention, prognosis, diagnosis, and management of HF.21,22
Risk Scores for HF
As noted, several risk scores have been validated using different
variables to assess long-term and short-term prognosis in the HF
population.19,29–36 Figure 1 illustrates some of these scores with
Canadian Journal of General Internal Medicine
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Standard newer pharmacologic therapies for HFrEF, developed
over the past decade, are associated with improved survival
and quality of life in this population. Novel agents, angiotensin
receptor neprilysin inhibitors (ARNIs) and sinus node inhibitors
(ivabradine) should now be considered in addition to the usual
triad of HF medications consisting of angiotensin-converting
enzyme inhibitors (ACEIs) or angiotensin II receptor blockers
(ARBs), beta-blockers (BBs), and mineralocorticoid receptor
antagonists (MRAs). The most recent CCS guidelines recommend
that most patients with HFrEF should be treated with ‘triple
therapy’ at target doses or maximally tolerated evidenced-base
doses.21 Diuretics or non-evidenced-based therapies affecting
blood pressure and/or renal function should not be left in
patients’ medical regimen at the expense of non-optimized
guideline-directed medical therapies.
After optimization and appropriate medication titration,
persistently symptomatic patients (NYHA II-IV) should be
considered for ARNI in place of background ACEi/ARB and
for ivabradine when heart rate >70 beats/minute, based on
the landmark studies “Prospective Comparison of ARNI With
ACEI to Determine Impact on Global Mortality and Morbidity
in Heart Failure trial (PARADIGM-HF)37 and the “Systolic
Heart failure treatment with the If inhibitor Ivabradine Trial”
(SHIFT), respectively.38 Apart from the persistence of symptoms,
specific criteria for the replacement of ACEIs/ARBs for ARNIs
include an EF ≤ 40% and a washout period of at least 36 hours
after cessation of ACEIs to decrease the risk of angioedema.21
When BB therapy is at target dose or maximally-tolerated dose,
Ivabradine should be considered in symptomatic (NYHA ≥II)
HFrEF patients in sinus rhythm and a resting heart rate >70
beats/minute with an HF hospitalization in the last 12 months.
Different heart rate cut-offs have been approved for ivabradine
depending on the province in Canada.
Older trials looking at the use of hydralazine and isosorbide
dinitrate in HF.39–41 are important components of therapy in
the African-American population as an adjunct to standard
guideline-directed medical therapy with HFrEF and persistent
symptoms.21 In patients with renal failure and/or persistent
hyperkalemia, this combination might be considered to replace
Volume 15, Special Issue 1, 2020
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Figure 1. Risk scores for heart failure.
ACEi = angiotensin-converting enzyme inhibitor; ADHERE = Acute Decompensated Heart Failure National Registry; ARB = angiotensin receptor blocker; BCN bio-HF = Barcelona Bio-Heart Failure
Risk Calculator; BNP = B-type natriuretic peptide; BUN = blood urea nitrogen; 3C-HF = Cardiac and Comorbid Conditions Heart Failure score; COPD = chronic obstructive pulmonary disease;
CVD = cardiovascular disease; ED = emergency department; EF = ejection fraction; EFFECT = Enhanced Feedback for Effective Cardiac Treatment; EHMRG = Emergency Heart Failure Mortality
Risk Grade; ELAN-HF = European coLlaboration on Acute decompeNsated Heart Failure; HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with
reduced ejection fraction; Hb = hemoglobin; HR = heart rate; hs-cTnT = high-sensitivity cardiac troponin T; LACE = Length of stay, Acuity of Admission, Comorbidities, Emergency department
visits; MAGGIC = Meta-Analysis Global Group in Chronic Heart Failure; NT-proBNP = N-terminal propeptide B-type natriuretic peptide; NYHA = New York Heart Association; O2sat, oxygen
saturation; SBP = systolic blood pressure; SI units, International System of Units; ST2 = suppression of tumorigenicity 2; UA = uric acid. Adapted from the CCS HF guidelines 2017 Table 2.21

ACEIs, ARBs, or ARNIs. To further relieve moderate to severe
symptoms and decrease the risk of HF hospitalization, digoxin
may be considered for HFrEF patients in sinus rhythm who are
persistently symptomatic.21 Digoxin confers no survival benefit
and does not decrease other cardiovascular hospitalizations.42
A recent network meta-analysis showed that incremental
use of combinations of disease-modifying therapies has
8

Volume 15, Special Issue 1, 2020

CJGIM_15_Special_Issue_174016.indd 8

resulted in progressive improvement in all-cause mortality and
hospitalization outcomes in HFrEF patients.43 It is important to
emphasize that titration of optimal therapy should be completed
in a timely fashion, with close monitoring of renal function and
hyperkalemia for most HF medications. Efforts also should be
made to follow guideline-directed medical therapy, preferably
through the parallel support of an HF disease program, and to
Canadian Journal of General Internal Medicine
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involve patients as much as possible in their care to enhance
medication adherence.

Pharmacological Therapy for Heart Failure and
Preserved Ejection Fraction
In contrast to HFrEF, clinical trials of pharmacologic therapy for
HFpEF have not shown significant mortality benefits and there
are no current trials that clearly modify the natural history of
this condition. Patient care is focused on treatment of comorbid
conditions that might contribute to exacerbations, symptom
control, and the thorough evaluation of potential etiological
factors that may be implicated in the development of HF.21
While there are no drugs that reduce mortality in HFpEF, there
is evidence that ARBs and MRAs reduce HF hospitalizations,
as shown in the “Candesartan in HF Assessment of Reduction
in Mortality and Morbidity (CHARM)-Preserved” trial44 and
the TOPCAT trial (demonstrating a benefit of spironolactone
in the subgroup of patients enrolled in the Americas.45 To
date, there is no good quality evidence to support BB or
nitrate use in HFpEF, and therefore they should not be used
in this population solely based on clinical HF.21 Recently, the
“Prospective Comparison of ARNI with ARB Global Outcomes
in HFpEF” (PARAGON-HF) trial failed to show a significant
reduction in HF hospitalizations or cardiovascular death with
sacubitril/valsartan, although several key supportive analyses
and secondary endpoints suggest a modest benefit with
respect to the quality of life and renal function.46 In subgroup
analyses, women and patients in the lower end of the EF range
included in the study (45 to 57%) seemed to benefit most from
sacubitril/valsartan in terms of cumulative HF hospitalizations
or cardiovascular death. Further analysis and understanding of
the role of ARNIs in patient subgroups may define the potential
role of this therapy for HFpEF.
Associated comorbidities such has hypertension and
diabetes should be treated aggressively following the Canadian
Hypertension Education Program hypertension guidelines
as well as the Canadian Diabetes Association guidelines. The
American College of Cardiology and American Heart Association
guidelines for hypertension in HFpEF patients with persistent
hypertension after the management of volume overload
recommended a systolic blood pressure target <130 mmHg.26
Emerging diabetes therapy will be addressed in accompanying
articles of this HF series. Diuresis with loop diuretics should be
used in these patients to control symptoms of volume overload
and pulmonary congestion.21

Indications for Device Therapy
To frame the discussion around device therapy for HF, consider
a typical clinical scenario:
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A 52-year-old man presents to your office for follow-up
of ischemic cardiomyopathy; he suffered an anterior
myocardial infarction after watching an intense Habs
hockey game 5 months earlier. He underwent PCI of the
left anterior descending artery successfully with 3 drugeluting stents with good results. The proximal circumflex
artery had a focal 30-40% stenosis. The right coronary
artery was occluded, receiving collaterals from the left
coronary circulation. Before discharge from the hospital,
he underwent an echocardiogram which showed an EF of
28%. He has never had ventricular arrhythmias.
The patient’s current medications include bisoprolol 7.5 mg
daily, sacubitril/valsartan 24/26 mg BID, spironolactone
12.5 mg daily, furosemide 20 mg BID, aspirin 81 mg daily,
ticagrelor 90 mg BID and atorvastatin 80 mg QHS. There
has been no change in the past 3 months. He is NYHA
class II and well-compensated. Further titration of his
current medical therapy is limited by low blood pressure.
On examination, heart rate is 62 beats per minute and
blood pressure is 92/65 mmHg. He is euvolemic with no
lower leg edema and clear lung fields.
An electrocardiogram reveals sinus rhythm with a left
bundle branch block and a QRS of 139 milliseconds.
A repeat echocardiogram performed 2 days ago showed
no improvement in heart function.
Are device therapies indicated in this patient?

Implantable Cardioverter Defibrillator (ICD)
Primary Prevention

Patients with NYHA class II-III with ischemic or non-ischemic
HF with an EF <35% and patients with an EF <30% regardless
of their NYHA class have improved survival with primary
prevention ICD therapy.21 As per current evidence, there is no
survival benefit for early ICD implantation (<40 days) after
myocardial infarction.47–50 Despite some controversy around ICD
use in non-ischemic cardiomyopathy (CMP), a meta-analysis of
primary prevention ICDs (including the recent DANISH trial)
favored ICD implantation for patients with non-ischemic CMP
with a significant reduction of all-cause mortality.51,52 ICDs should
not be implanted in NYHA class IV patients who are also not a
candidate for advanced therapies such as mechanical circulatory
support or heart transplantation.21 Irrespective of indication,
decision-making around ICDs must be individualized, and the
risks and benefits of this therapy must be carefully discussed
with patients in collaboration with device specialists.21,53
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Secondary Prevention
In patients with a history of cardiac arrest, sustained ventricular
tachycardia, ventricular fibrillation, or unexplained syncope
in the presence of an EF <35%, ICDs are indicated to prevent
sudden cardiac death and reduce all-cause mortality.21
Cardiac Resynchronization Therapy (CRT)
As demonstrated in systematic reviews, CRT significantly reduces
mortality and HF hospitalizations in appropriately selected
HFrEF patients with mild to severe symptoms.54–59 CRT may
improve left ventricular function in patients with significant
electrical conduction delay, typically with left bundle branch
block morphology, by resynchronizing the contraction of both
ventricles. The benefits of CRT are greatest in those patients
with a broader QRS complex, typically >150 milliseconds.60–64
In the latest CCS guidelines, CRT is recommended for patients
in sinus rhythm with NYHA II-III or ambulatory IV despite
optimal medical therapy, with a left ventricular EF ≤35% and QRS
>135 milliseconds with left bundle branch clock morphology.21

When to Refer for Advanced Therapies and
Interventions
Mechanical Circulatory Support (MCS) and Heart
Transplantation (HTx)
Appropriate timing of referrals for evaluation of MCS and HTx
candidacy is crucial and the key to optimizing the benefits
from advanced HF therapies. Advanced therapies also include
palliative care involvement and optimization of their quality of
life when appropriate.
The specific definition of advanced HF somewhat differs
across international guidelines but generally considers patients
on optimal medical therapy or maximally tolerated therapy with

persistent or progressing functional impairment and NYHA
class III-IV symptoms.21 Adopted from the CCS Guidelines,
characteristics that may accompany advanced disease and trigger
referral to an HF specialist are shown in Figure 2.
The following “I NEED HELP” acronym taken from the
American College of Cardiology expert consensus decision
pathway for optimization of HF treatment may be used to guide
referral to an HF disease program.65
I: Intravenous inotropes
N: New York Heart Association (NYHA) class III/IV or persistently
elevated natriuretic peptides
E: End-organ dysfunction
E: EF ≤35%
D: Defibrillator shocks
H: Hospitalizations >1
E: Edema despite escalating diuretics
L: Low systolic BP ≤90, high heart rate
P: Prognostic medication; progressive intolerance or down-titration
of guideline-directed medical therapy
The important take-home message when reviewing the above
“high-risk features” is that the evaluation of patients should be
personalized along with careful clinical judgement, and referral
to HF teams should be initiated earlier in the disease course
rather than too late.

Role of Disease Management Programs
Multiple trials and meta-analyses have addressed the importance
of a “Heart Team” in the multidisciplinary management of HF
patients.66–68 The CCS HF guidelines strongly recommend the
involvement of interprofessional members (i.e., physician, nurse,

LVEF < 25%
Peak VO2 < 14
mL/kg/min (or less than
50% predicted)

Progressive end-organ
dysfunction with
reduced perfusion
(not solely due to
inadequate ventricular
filling)

Need to progressively
reduce or eliminate
evidence- based HF
therapies (hypotension,
renal failure)

Recurrent HF
hospitalizations
(≥ 2 in 12 months)

Progressive renal and/or
hepatic failure

Resistance to diuresis
(progressive renal
failure)

Worsening RV failure
(progressing pulmonary
hypertension)

Six minute walk test <
300 m

Need for inotropic
support

Persistent hyponatremia
(serum sodium < 134
mEq/L)

Cardiac cachexia

Inability to perform
activities of daily living

Figure 2. Characteristics triggering heart failure specialist consultation.
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pharmacist) for all outpatient HF clinics and disease management
programs, especially for patients with recurrent hospitalizations.21
The benefits of a multidisciplinary management approach include
improved symptom control, decreased mortality, and less intensive
care utilization.66,68 To transform care delivery, the mandate of a
disease management program in HF should be to improve both
morbidity and mortality as well as the quality of life in this complex
population.69 It has been shown that a multidisciplinary team can
safely facilitate transitions of care (in and outpatient services) and
reduce the all-cause readmission rates of HF patients.70,71
Additional specific roles of a disease management program
as outlined in the CCS Guidelines include assessment of
multimorbidity, cognitive impairment, dementia, frailty, and
depression; factors that may all impact therapeutic decisions,
compliance, follow-up, and prognosis.21
Furthermore, with the evolution of novel device therapies,
heart transplantation and mechanical circulatory support options,
shared decision-making has become increasingly relevant and
patients should become active members of their own personalized
interprofessional treating team.70,72 That role extends to patients’
families who can participate in encouraging patient self-care
and improving comprehension of the disease through family
education.21 When advanced therapies cannot be offered, frequent
readmissions to hospital are expected, and medical therapy may no
longer be tolerated; the role of the disease management program
also includes discussion around advanced directives with patients
and their families. In these situations, referral to palliative care
specialists should strongly be considered to improve quality of
life as the primary focus of care.21

decreased all-cause mortality or reduced days lost due to death
or hospitalizations,76 whereas others failed to find any difference
in outcomes.77–79 or had mixed results.80
Remote monitoring of patients with HF continues to generate
interest as new strategies to improve the rapid detection of
decompensation, rates of hospitalizations, as well as compliance
and optimization of medical therapy have been developed.75 The
Heart Failure Society of America published a white paper on
remote patient monitoring in which the authors advised against
the routine use of external monitoring devices, as there were no
consistent benefits in large randomized trials.81 Implanted devices,
including monitors of pulmonary artery pressure (CardioMems),
have shown improved patient outcomes in a small number of
studies and may be beneficial for carefully selected patients.82
Further studies are required to explore the role and potential
benefits of novel remote monitoring technologies in practice,
with particular attention to both clinical and cost-effectiveness.

Remote Monitoring
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Dr. Giannetti: Honoraria: AstraZeneca, BMS/Pfizer Alliance,
Medtronic, Novartis, Pfizer, Servier, Abbott Clinical Trials:
Novartis, Servier, Amgen, Boehringer Ingelheim.

Monitoring of patients’ clinical status at a distance can be performed
through various methods and tools such as telephone support,
standalone devices at home (e.g., blood pressure monitors), cardiac
implantable electronic devices, and wearable technologies (e.g.,
smartwatches). A Cochrane review based primarily on small
studies showed a 44% reduction of all-cause mortality and a 21%
reduction in HF hospitalizations.73 However, the Tele-HF trial
showed no difference for the primary outcome of death or HF
hospitalization at 180 days between usual care and telephonebased monitoring for HF.74 Despite these conclusions, telephone
support remains a central part of care in disease management
programs, mainly performed by specialized HF nurses for
patients who have recently been hospitalized or for those who
require closer monitoring. Standalone devices are often used by
patients and many studies and trials have looked at the potential
beneficial use of this type of data acquisition and sharing it via
telephone, internet or mobile communication.75 The results of
these studies are controversial, and few of them demonstrated
Canadian Journal of General Internal Medicine
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Future Directions
The management of HF is constantly evolving as newer therapies
arise. Knowledge translation in HF care, as well as a better
understanding of patients’ perspective of their disease, are
persistent gaps that require further attention. Multidisciplinary
recognition and management of HF comorbidities is another
important aspect of care requiring better integration into disease
management programs. With the advent of so many novel
therapeutic strategies improving patient survival and quality of
life, this is indeed an exciting time for the care of HF patients.
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Abstract
Heart failure increases in prevalence with age and is usually associated with various cardiac
and non-cardiac comorbidities. For common coexisting conditions such as renal dysfunction,
anemia, and type 2 diabetes mellitus, important pathophysiologic links have been implicated
between cardiac dysfunction and the underlying condition. Indeed, the number and severity
of comorbidities in the setting of heart failure is an important driver of prognosis. By targeting
the management of coexisting diseases, it may be possible to improve functional capacity,
quality of life and perhaps even overall mortality in heart failure patients. Recent clinical trial
data has provided insights into cardio-renal interactions in acute heart failure, the impact of
iron replacement therapy in iron-deficient heart failure patients, and the role of pharmacologic
therapies to prevent heart failure-related events in high-risk patients with type 2 diabetes.

Resume
La prévalence de l’insuffisance cardiaque augmente avec l’âge et est généralement associée
à diverses comorbidités cardiaques et non cardiaques. Pour les affections coexistantes
courantes telles que le dysfonctionnement rénal, l’anémie et le diabète sucré de type 2, des liens
physiopathologiques importants ont été mis en évidence entre le dysfonctionnement cardiaque
et l’affection sous-jacente. En effet, le nombre et la gravité des comorbidités dans le contexte de
l’insuffisance cardiaque est un facteur important de pronostic. En ciblant la gestion des maladies
coexistantes, il peut être possible d’améliorer la capacité fonctionnelle, la qualité de vie et peutêtre même la mortalité globale chez les patients souffrant d’insuffisance cardiaque. Les données
d’essais cliniques récents ont permis de mieux comprendre les interactions cardio-rénales en cas
d’insuffisance cardiaque aiguë, l’impact de la thérapie de remplacement du fer chez les patients
souffrant d’insuffisance cardiaque ferreuse et le rôle des traitements pharmacologiques pour
prévenir les événements liés à l’insuffisance cardiaque chez les patients à haut risque atteints
de diabète de type 2.
Heart failure (HF) is a chronic disease that is associated with
significant morbidity and mortality. There are currently 600,000
Canadians living with HF, and these numbers are expected to
rise as the population ages. HF hospitalizations have increased
annually across Canada, with 60,000 reported in 2013–2014
according to the Canadian Institute for Health Information data,
with a 13% relative increase over the past 6 years. It is estimated
that HF results in direct costs of more than $2.8 billion per year
14
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in Canada.1 Typically, HF patients with multiple comorbidities are
older with more advanced HF, higher NYHA class and increased
prevalence of cardiac complications such as coronary artery
disease and atrial fibrillation. However, non-cardiac comorbid
conditions are independently associated with a higher risk of
mortality and HF hospitalization.2
A higher burden of comorbidities in patients with HF is
associated with repeated hospitalization and poor outcomes.3
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It is estimated that male and female patients with HF have
a mean (standard deviation) of 2.62 (1.55) and 2.8 (1.61) comorbidities, respectively.4 In a systemic review that included over
60,000 HF patients, four studies observed an increased mortality
risk (relative risk [RR] = 1.21; 95% confidence interval [CI]:
1.13–1.29) per point increase in Charlson Comorbidity Index
(CCI) score, a recognized measure that integrates the prognostic
impact of 22 comorbid conditions.3 Increased mortality was seen
with greater numbers of comorbid conditions and a higher CCI
score.3 Furthermore, the European HF Pilot Survey reported that
most HF patients (74%) had at least one comorbidity; the most
prevalent being chronic kidney disease (CKD) (41%) followed by
anemia (29%), and diabetes (29%). There are also data to suggest
patients with comorbidities are less likely to receive evidencebased, guideline-directed medical therapy (GDMT) given their
frequent exclusion from clinical trials.3,5 For example, in the
landmark Effects of Enalapril on Mortality in Severe Congestive
HF (CONSENSUS) trial, patients with a serum creatinine >300
μmol/L were excluded.6 This remains true in more recent HF
studies including the Prospective Comparison of ARNi with
ACEi to Determine Impact on Global Mortality and Morbidity
in Heart Failure trial (PARADIGM-HF), the Efficacy and Safety
of LCZ696 Compared to Valsartan, on Morbidity and Mortality
in Heart Failure Patients With Preserved Ejection Fraction
trial (PARAGON-HF) and the Study to Evaluate the Effect of
Dapagliflozin on the Incidence of Worsening Heart Failure or
Cardiovascular Death in Patients With Chronic Heart Failure
(DAPA-HF) which excluded patients with an estimated glomerular
filtration rate (eGFR) <30 mL/min/1.73m2.7–9 This review
examines non-cardiac comorbidities in HF patients, focusing
on the prevalence, management, and prognostic implications.

Renal Dysfunction

CKD, defined as an eGFR <60 mL/min/1.73m2 (Table 1), is
associated with both all-cause mortality (hazard ratio [HR] =
1.50, 95% CI: 1.06–2.11) and hospitalizations in those living with
HF (HR = 1.59, 95% CI: 1.2 –2.06).2 The CHARM group looked
at both HF with reduced ejection fraction (HFrEF) and HF with
preserved ejection fraction (HFpEF) patients with comorbid
CKD. In the CHARM-Added, CHARM-Preserved and CHARMAlternative trials, the prevalence of CKD was 33%, 35%, and 43%
respectively.10 However, in the Acute Decompensated HF National
(ADHERE) Registry, a large observational database of patients
hospitalized with acute decompensated HF, 59.3% of men and
67.6% of women had at least moderate renal dysfunction (eGFR
30-59 mL/min/1.73m2) at the time of admission.11 A meta-analysis
of observational studies confirms that HF patients with moderate
to severe renal dysfunction have a >2-fold increase in mortality
risk.12 Currently, the Canadian Cardiovascular Society (CCS)
Canadian Journal of General Internal Medicine
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Table 1. National Kidney Foundation Classification of Chronic Renal
Dysfunction.46

CKD Stage

eGFR (mL/min/1.73 m2)

1

>90

2

60 – 89

3

30 – 59

4

15 – 29

5

< 15 or on dialysis

CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.

recommends that HFrEF patients with stable, chronic mildto-moderate renal insufficiency should receive GDMT with an
angiotensin-converting enzyme inhibitor (ACEi), angiotensin
receptor blocker (ARB) or mineralocorticoid receptor antagonist
(MRA) for those with an eGFR >30ml.min/1.73m2. Clinicians
are advised to expect up to a 30% rise in serum creatinine from
the baseline before it becomes necessary to stop or reduce the
dose of the ACEis, ARBs or MRAs.13
Diuretic therapy is critical in managing hypervolemia in
HF patients. The Diuretic Strategies in Patients with Acute
Decompensated HF (DOSE) trial demonstrated no significant
difference in patients’ global assessment of symptoms or change
in renal function when comparing an intravenous bolus loop
diuretic strategy with continuous intravenous infusion strategy,
or when comparing high vs low dose intravenous loop diuretics
among patients with acute decompensated HF.14 Furthermore,
ultrafiltration is not recommended as first-line management
of fluid overload in decompensated HF. The Ultrafiltration
Versus Intravenous Diuretics for Patients Hospitalized for
Acute Decompensated HF (UNLOAD) trial randomized 200
patients hospitalized for HF with ≥2 signs of hypervolemia to
ultrafiltration or intravenous diuretics. Weight loss and net fluid
loss at 48 hours were greater in the ultrafiltration group but there
was no difference in dyspnea scores.15 Based on the results from
the Cardiorenal Rescue Study in Acute Decompensated Heart
Failure (CARRESS-HF) trial, intravenous diuresis was superior to
ultrafiltration for the preservation of renal function and associated
with similar weight loss.16 A higher percentage of patients in the
ultrafiltration group had a serious adverse event (72% vs. 57%,
p = 0.03), attributable mainly to higher incidences of kidney
failure, bleeding complications, and intravenous catheter-related
complications.16 These trials were not powered to address major
clinical outcomes, and no long-term evaluation of the impact
of ultrafiltration on HF or all-cause hospitalizations has been
performed.13
Volume 15, Special Issue 1, 2020
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Cardiac and renal dysfunction often occurs in concert with
hemodynamic, neurohormonal, vascular, and hematologic
consequences.13 Cardiorenal syndrome refers to the complex
interactions whereby renal dysfunction and HF coexist (Table 2).17
Clinical management of cardiorenal syndrome includes diuresis,
vasodilator therapy and optimization of GDMT for HFrEF if
applicable (Figure 1).13 Combination diuretics, where a thiazide
diuretic such as hydrochlorothiazide or metolazone is given before
loop diuretics, can produce more effective diuresis, can overcome
diuretic resistance, and increase fractional sodium excretion.17,18
A particular challenge is the absence of any high-quality data for
GDMT in chronic cardiorenal syndrome with moderate to severe
renal dysfunction, and a multi-specialty team approach should
be considered for its management.13

Table 2. Acute Dialysis Quality Initiative Definition of Cardiorenal Syndrome.47

Anemia

women, anemia is frequently observed in patients with HF.
Anemia in HFrEF is associated with more advanced disease,
active ventricular remodeling processes, inflammation, renal
dysfunction, and volume overload.13 The prevalence of anemia

Anemia is an established independent predictor of mortality
and HF hospitalizations.19 Using the World Health Organization
definitions of hemoglobin <13 g/L for men and <12 g/L for

CRS Type

Secondary
Disturbance

Inciting Event

1

Acute decompensated HF

Acute kidney injury

2

Chronic HF

CKD

3

Acute kidney injury

Acute HF

4

CKD

Chronic HF

5

Co-development of HF and
CKD

CRS = cardiorenal syndrome; CKD = chronic kidney disease; HF = heart failure.

Figure 1. Canadian Cardiovascular Society Heart Failure 2017 Guideline Recommendations for the Management of Cardiorenal Syndrome.13
16
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is similar irrespective of left ventricular ejection fraction20 and is
estimated to be approximately 37% based on the findings from
one meta-analysis.18 This meta-analysis also showed that after a
minimum follow-up of 6 months, 46.8% of anemic patients died
compared with 29.5% of non-anemic patients; (odds ratio [OR] =
1.96, 95% CI: 1.74–2.21).21 Even small reductions in hemoglobin are
associated with worse outcomes and symptom burden, including
increased NYHA class and impairment in quality of life.19 Anemia
is also associated with all-cause mortality (HR = 1.69, 95% CI:
1.22–2.35) and HF hospitalizations (HR = 1.44, 95% CI: 1.13–1.84)
in those living with HF.2 Importantly, anemia may be reversible
but the underlying pathophysiology of anemia in HF is complex
and remains only partially understood.
The 2017 CCS HF Guidelines recommend against the routine
use of erythropoietin stimulating agents to treat anemia in HF.13
The two largest trials of erythropoietin stimulating agents in HF
and a related meta-analysis failed to demonstrate benefits on
mortality, cardiovascular events, and hospitalizations.22–24 In the
Study of Anemia in HF Trial (STAMINA-HeFT), darbepoetin
alfa treatment did not significantly improve exercise duration,
NYHA class, or quality of life score compared with placebo.

Furthermore, in the Darbepoetin Alfa in HF (RED-HF) trial, a
significant increase in thromboembolic events was reported in
patients with a hemoglobin >13 g/L.23
While there has been continued interest in finding appropriate
treatments for anemia in HF patients, more recent clinical trials
have focused on iron deficiency as an appropriate therapeutic
target (Figure 2). Iron deficiency in HF patients, with or without
anemia also confers an increased risk of morbidity and mortality.22
The most widely accepted definition of iron deficiency is a serum
ferritin <100 mg/L, or ferritin between 100 and 299 mg/L with
transferrin saturation <20%.13 Approximately one-half of patients
with symptomatic HF are iron deficient.25 Based on contemporary
clinical trials, intravenous but not oral iron therapy is recommended
for the treatment of iron deficiency to improvement in clinical
outcomes in patients with HFrEF. For example, in the Effect of Oral
Iron Repletion on Exercise Capacity in Patients with HFrEF and
Iron Deficiency (IRONOUT HF) trial, oral iron polysaccharide
minimally repleted iron stores in patients with HFrEF and had
no significant effect on exercise capacity when compared with
placebo.25 In contrast, intravenous iron therapy improves exercise
tolerance, quality of life, and reduces HF hospitalizations in

Figure 2. Iron deficiency and heart failure.
Canadian Journal of General Internal Medicine
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patients with HFrEF and iron deficiency.13 This was demonstrated
in two studies: The Ferric Carboxymaltose in Patients with HF
and Iron Deficiency (FAIR HF) and Ferric Carboxymaltose
Evaluation on Performance in Patients with Iron Deficiency in
Combination with Chronic HF (CONFIRM HF) trials (Table 3).
Specifically, FAIR HF and CONFIRM HF compared the use
of intravenous ferric carboxymaltose versus placebo in HFrEF
patients with iron deficiency (Table 3). Patients in the intravenous
iron-supplementation arm experienced improved six-minute-walk
test, NYHA class, patient global assessment, quality of life, and
fatigue score when compared with placebo-treated patients.26,27
Further evidence is needed for iron supplementation for patients
with HFpEF and established iron deficiency.

Diabetes
Diabetes is associated with an increased prevalence of both
HFrEF and HFpEF. It is a risk factor for all-cause mortality
(HR = 1.74, 95% CI: 1.28–2.37,) and HF hospitalizations

(HR = 1.31, 95% CI: 1.04–1.65).2 The prevalence of diabetes in
HF patients is estimated at 35%.3 Epidemiological studies have
shown that the incidence of HF is two to four times higher in
patients with diabetes compared to those without diabetes.28
Also, increased glycated hemoglobin (HbA1c) and urinary
albumin-to-creatinine ratio amongst patients with diabetes
are associated with a two to four-fold increase in the risk of
developing HF.29
The Diabetes Canada 2018 Clinical Practice Guidelines
outline therapeutic considerations for HF patients with diabetes.
Overall, HF patients with diabetes should be treated similarly
to those without diabetes with respect to renin angiotensin
aldosterone system (RAAS) blockade and targeting a resting heart
rate <70 beats per minute.30 Diabetes Canada also recommends
carvedilol as the beta-blocker of choice in people with diabetes
and HF as it has been shown to specifically improve glycemic
control; however, the CCS HF Guidelines do not endorse a
specific beta-blocker agent for this subgroup of patients.31

Table 3. Comparison of FAIR-HF and CONFIRM-HF Trials for IV Iron.26, 27

FAIR HF

CONFIRM HF

Inclusion
criteria

•
•
•
•

Intervention

• Randomized 2:1 ratio
IV iron (ferric carboxymaltose)
• Placebo
• 24 weeks

• Randomized 1:1
• IV iron (ferric carboxymaltose)
• Placebo
• 52 weeks

Primary
Outcomes

• Improvement in Patient Global Assessment at week 24 (much or
moderately improved)
• 50% vs. 28% (OR for improvement 2.51; 95% CI 1.75 - 3.61;
p < 0.001)
• Improvement in NYHA Class at week 24 (NYHA Class I or II)
• 47% vs. 30% (OR for improvement by one class 2.40; 95% CI
1.55 - 3.71; p < 0.001)

• Improved 6-minute walk distance at week 24
• 33 ± 11 meters, p = 0.002

Secondary
Outcomes

• 6-minute walk distance
• 313 meters vs. 277 meters (p < 0.001)
• Kansas City Cardiomyopathy Questionnaire
• 66 vs. 59 (p < 0.001)
• EQ-5D Visual Assessment Scale
• 63 vs. 57 (p < 0.001)
• First hospitalization for cardiovascular reasons
• HR 0.53; 95% CI 0.25 - 1.09; p = 0.08

•
•
•
•
•
•

LVEF ≤45% with NYHA II-III symptoms
LVEF ≤40% with NYHA II symptoms
Hemoglobin 9.5 - 13.5 g/dL
Iron deficiency: serum ferritin <100 ug/L or serum ferritin 100
-299 ug/L and transferrin saturation <20%

•
•
•
•

NYHA II-III
LVEF ≤ 45%
BNP > 100 pg/mL or NT-pro BNP > 400 pg/mL
Iron deficiency: serum ferritin < 100 ng/mL or 100 - 300
ng/mL if transferrin saturation < 20%

Changes in NYHA class
Patient Global Assessment
6-minute walk distance
Health-related quality of life
Fatigue Score at Weeks 6, 12, 24, 36, and 52
Reduction in the risk of hospitalizations for worsening
HF
• HR 0.39; 95% CI 0.19 -0.82, p = 0.009

BNP = B-type natriuretic peptide; EQ-5D = EuroQol-5D; HR = hazard ratio; IV = intravenous; LVEF = left ventricular ejection fraction; NYHA = New York Heart Association;
NT-pro BNP = N-terminal pro b-type Natriuretic Peptide; OR = odds ratio.
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Regarding glycemic control, numerous studies evaluating
different oral hypoglycemic agents and cardiovascular outcomes
have been published (Table 4). Metformin is currently recommended
as first-line anti-hyperglycemic therapy in HF patients with type
2 diabetes.30,32 In a more recent study looking at 12,156 patients
with type 2 diabetes, metformin was associated with lower rates
of all-cause mortality.33 In contrast, trials involving dipeptidyl
peptidase-4 (DPP-4) inhibitors suggest a neutral impact on
cardiovascular risk. The endpoint of noninferiority but not
superiority was reached in the cardiovascular outcomes trials
evaluating saxagliptin, sitagliptin and alogliptin.34–36 However,
the Saxagliptin and Cardiovascular Outcomes in Patients with
type 2 diabetes (SAVOR TIMI 53) trial demonstrated increased
HF hospitalization.35 Thus, saxagliptin is not recommended
for the treatment of diabetes in patients at risk for, or with,
established HF.
Clinical trials investigating the glucagon-like peptide-1
(GLP-1) receptor agonists and cardiovascular outcomes included
approximately 20% of patients with a history of HF. Overall, the
data suggests no excess risk for HF hospitalization.37–39 In the
Liraglutide and Cardiovascular Outcomes in type 2 diabetes
(LEADER) trial, treatment with liraglutide was associated with
a non-significant 13% reduction in HF hospitalization (HR =
0.87, 95% CI: 0.73–1.05).39 Similarly, the Lixisenatide in Patients
with T2DM and Acute Coronary Syndrome (ELIXA) and the
Semaglutide and Cardiovascular Outcomes in Patients with type
2 diabetes (SUSTAIN-6) trials showed no significant association
between treatment and rates of HF hospitalization.38
Historically classified as anti-hyperglycemic agents, sodiumglucose transport protein-2 (SGLT-2) inhibitors have emerged

as important therapeutic agents given their favourable impact
on cardiovascular outcomes, particularly related to consistently
observed reductions in HF hospitalizations in a broad spectrum
of patients with type 2 diabetes (Table 5). The first trial evaluating
the SGLT-2 inhibitors was the Empagliflozin, Cardiovascular
Outcomes, and Mortality trial (EMPA-REG OUTCOME).
Empagliflozin reduced the rate of cardiovascular events and
also conferred a 35% reduction in HF hospitalizations in
patients with sub-optimally controlled diabetes and established
cardiovascular disease when compared with placebo; 2.7% vs.
4.1% (HR = 0.65; 95% CI: 0.50–0.85).40 A subsequent trial, the
Canagliflozin and Cardiovascular and Renal Events in type 2
diabetes (CANVAS) trial, included a majority of patients with
diabetes and cardiovascular disease; patients randomized to
canagliflozin had a similar risk reduction in cardiovascular
events and HF hospitalization compared to placebo.41 The
clinical benefit of SGLT-2 inhibitors also translated to a lower
risk profile population in the Dapagliflozin and Cardiovascular
Outcomes in type 2 diabetes (DECLARE-TIMI 58) trial that
included patients with multiple atherosclerotic risk factors. In
this patient population, there was also a significant reduction
in HF hospitalization for patients in the dapagliflozin group
as compared with placebo (HR = 0.73; 95% CI: 0.61–0.88).42
Taken together, these landmark studies have formed the basis
for the 2019 CCS HF Guideline recommendations for the use of
SGLT-2 inhibitors to prevent HF hospitalization across a broad
spectrum of risk in patients with type 2 diabetes.43
Lastly, thiazolidinediones are not recommended for patients
with type 2 diabetes and HF due to an observed increase in fluid
retention and HF events. In the Rosiglitazone Evaluated for

Table 4. Canadian Cardiovascular Society 2019 Recommendations for Anti-hyperglycemic Agents in Patients with Type 2 Diabetes43

Class

Medication

Recommendation

Level of Evidence

Empagliflozin
Canagliflozin
Dapagliflozin

Used in patients with type 2 diabetes and
established atherosclerotic cardiovascular disease
to reduce the risk for HF hospitalization and death

Strong Recommendation; High-Quality Evidence

Strong Recommendation; High-Quality Evidence

Dapagliflozin

Used in patients with type 2 diabetes aged >50
years with additional risk factors for atherosclerotic
cardiovascular disease to reduce the risk of HF
hospitalization

Biguanide

Metformin

May be considered a first-line agent for type 2
diabetes treatment

Weak Recommendation; Moderate-Quality Evidence

Pioglitazone
Rosiglitazone

Should NOT be used in patients with HF as they
have been shown in studies to increase the risk for
HF

Strong Recommendation; High-Quality Evidence

Thiazolidinedione

SGLT-2 inhibitor

HF = heart failure; SGLT-2 = sodium-glucose transport protein 2.
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Table 5. Summary of Sodium-Glucose Transport Protein 2 Inhibitor Trials and Cardiovascular Outcomes

Secondary Outcomes
Trial

Medication

Primary Outcome

CV Death

Nonfatal
MI

Nonfatal
Stroke

HFH

EMPA-REG
OUTCOME (40)

Empagliflozin

CV death/MI/Stroke
HR 0.86
(95% CI 0.74 – 0.99)

HR 0.62
(95% CI 0.49 – 0.77)

NS

NS

HR 0.65
(95% CI 0.50 – 0.85)

CANVAS
(41)

Canagliflozin

CV death/MI/Stroke
HR 0.86
(95% CI 0.75 – 0.97)

NS

NS

NS

HR 0.67
(95% CI 0.52 – 0.87)

DECLARE-TIMI 58
(42)

Dapagliflozin

CV death/HFH
HR 0.83
(95% CI 0.73 – 0.95)
CV death/MI/Stroke
NS

NS

NS

NS

HR 0.73
(95% CI 0.61 – 0.88)

CV = cardiovascular; CI = confidence interval; HFH = heart failure hospitalization; HR = hazard ratio; MI = myocardial infarction; NS = not significant.

Cardiovascular Outcomes in Oral Agent Combination Therapy
for T2DM (RECORD) study, 4,447 patients with type 2 diabetes
on metformin or sulfonylurea monotherapy who received
add-on rosiglitazone experienced a 2-fold risk of HF death or
hospitalization (HR = 2.10, 95% CI: 1.35–3.27).44
In conclusion, non-cardiac comorbidities significantly
impact patients with HF. Comorbid CKD, anemia, and diabetes
are independently associated with both mortality and HF
hospitalization. The prevalence of these conditions in the setting
of HF, their impact on clinical outcomes, and the recommended
management have been reviewed here, taking into account
recent trials with an evidence-based update. Ultimately, a
multidisciplinary approach that considers individual patients
in the context of competing risks and comorbidities is vital for
optimal care in HF.
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Abstract
Heart failure (HF) is increasing in prevalence and continues to have poor prognosis despite
using up-to-date guideline-directed medical treatment and device intervention. There is a dire
need for new therapies that can improve patient outcomes. New recently tested medical and
interventional therapies have proven effective in reducing the morbidity, mortality and improving
the quality of life for patients with HF and these therapies are discussed in details in this review.
Ongoing large-scale clinical trials are underway to determine the efficacy and safety of novel
therapies of HF. Development of these medical and interventional therapies are improving our
understanding of HF and paving the way to better clinical outcomes.

Résumé
La prévalence de l’insuffisance cardiaque (IC) augmente et le pronostic reste mauvais malgré
l’utilisation de traitements médicaux et de dispositifs d’intervention conformes aux directives les
plus récentes. Il y a un besoin urgent de nouvelles thérapies qui peuvent améliorer les résultats
des patients. De nouvelles thérapies médicales et interventionnelles récemment testées se sont
avérées efficaces pour réduire la morbidité et la mortalité et améliorer la qualité de vie des patients
atteints d’HF. Ces thérapies sont examinées en détail dans cette revue. Des essais cliniques à
grande échelle sont actuellement en cours pour déterminer l’efficacité et la sécurité des nouvelles
thérapies de l’HF. Le développement de ces thérapies médicales et interventionnelles améliore
notre compréhension de l’HF et ouvre la voie à de meilleurs résultats cliniques.
Heart failure (HF) is a complex syndrome that is increasing in
prevalence, and ranges from 1–2% across different countries and
regions.1 Despite advances in therapy in the last two decades,
HF-related morbidity and mortality remains high. The oneyear mortality of patients with a new diagnosis of HF remains
as high as 19%.2
Current standard medical therapies for HF include ACE
inhibitors, beta-blockers, and mineralocorticoid receptor
antagonists.3 Recent additions to standard therapy include
neprylisin inhibitors for patients with HF with reduced ejection
22
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fraction (HFrEF) and ivabradine for HFrEF patients with a heart
rate >70 beats per minute in normal sinus rhythm. Device-based
therapies such as internal cardiac defibrillator (ICD) implantation
and cardiac resynchronization therapy (CRT) have proven to be
effective in appropriately selected patient populations.4
Within the last few years, new HF therapies have emerged
(Table 1). The purpose of this review is to outline some of the
emerging therapies that have proved efficacious and to shed
light on promising therapies that are still being evaluated in
randomized-controlled trials.
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Table 1. Summary of Novel and Emerging Heart Failure Therapies and the Evidence Supporting Their Use.

Drug/
Intervention

Clinical Trial

Findings

Comments

Emerging Efficacious Therapies
Sodium-glucose
Cotransporter-2
Inhibitors

Transcatheter mitral
valve repair

Atrial Fibrillation
Ablation

DAPA-HF

This study demonstrates reductions in composite
of cardiac death and HF hospitalization in
diabetic and non-diabetic patients with HFrEF.

The DELIVER (NCT03619213) and EMPERORPreserved (NCT03057951) studies are ongoing to
assess the efficacy of SGLT-2 inhibitors in patients
with HFpEF

COAPT

Transcatheter MV repair for secondary mitral
regurgitation in patients with severe LV systolic
dysfunction reduced HF hospitalization and all
cause mortality.

Results are discrepant from MITRA-FR,
highlighting the importance of appropriate
patients selection.

CASTLE-AF

Pulmonary vein isolation reduced composite
outcome of HF hospitalization and all cause
mortality in patients with moderate to severe LV
dysfunction who had failed or declined medical
rhythm or rate control.

Caution regarding external validity. Physicians
need to be careful in selecting appropriate
patients. No ongoing trials at present.

Potential Emerging Therapies
Omecamtiv Mecabril

Vericiguat

GALACTIC-HF

VICTORIA

This phase III trial is investigating the effect of
oral cardiac myosin activators on mortality and
time to first HF event in patients with chronic
HFrEF.
This trial is investigating the effect of oral soluble
guanylate cyclase stimulator on the composite of
cardiac death and HF hospitalization in patients
with LVEF < 45%.

Emerging Efficacious Therapies
SGLT-2 Inhibitors
Sodium-glucose co-transporter (SGLT)-2 inhibitors are among
the newest oral diabetes medications that have been proven to
be effective and safe in the treatment of type 2 diabetes mellitus
(T2DM).5 Large scale RCTs of different SGLT-2 inhibitors have
found improvements in diabetic control, weight loss, systolic
blood pressure, albuminuria, and renal dysfunction.6,7 A metaanalysis of trials that assessed the effect of SGLT-2 inhibitors on
cardiovascular outcomes in patients with T2DM with coronary
artery disease found a moderate reduction in the risk of adverse
cardiovascular events.8 Many of these studies also described a
reduction in rates of HF admission associated with the use of
these agents.7–10
Subsequently, the Dapagliflozin and Prevention of Adverse
Outcomes in Heart Failure (DAPA-HF) trial aimed to determine
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the efficacy of dapagliflozin in patients with HF irrespective of
presence or absence of diabetes. In this trial, 4744 patients with
LVEF <40%, NYHA class II-IV and an elevated NT-proBNP
were randomized to dapagliflozin 10 mg daily or placebo. All
patients received guideline-directed medical and device HF
therapy. The primary end point was a composite of worsening
HF (defined as unplanned hospitalization or urgent visit
requiring intravenous HF therapy) or cardiovascular death.
The median duration of follow up was 18.2 months. The results
showed that dapagliflozin therapy was superior to placebo
in reduction of the primary composite end point (16.3% vs.
21.2%; hazard ratio [HR]=0.74, 95% confidence interval [CI]:
0.65–0.85; number-needed-to treat [NNT] = 21, 95% CI: 15–38),
mostly driven by reduction in HF hospitalization (HR=0.70,
95% CI: 0.59–0.83). The HR of all-cause mortality was 0.83
(0.71 to 0.97) indicating that, if anything, dapagliflozin may be
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associated with less risk of all cause death. In a pre-specified
analysis of secondary endpoints, patients randomized to the
dapagliflozin group experienced a clinical improvement in
HF symptoms as assessed by the Kansas City Cardiomyopathy
Questionnaire (58.3% vs. 50.9%; odds ratio [OR]= 1.15, 95%
CI: 1.08 to 1.23). The safety of dapagliflozin was demonstrated
in this trial as there was no significant difference between the
treatment groups in regards to medication discontinuation,
volume depletion, renal side effects and risk of significant
hypoglycemia.11
DAPA-HF demonstrated that dapagliflozin therapy in
patients with HFrEF is efficacious and safe in both diabetic
and, importantly, non-diabetic patients, suggesting that the
improvements seen in HF end points are independent of the
glucose lowering effects of this agent. Multiple physiological
mechanisms have been proposed to explain the cardiovascular
benefits of SGLT-2 inhibitors, including an osmotic diuretic
effect mediated by relative glucosuria, changes in myocardial
metabolism, changes in cellular ion transport, modulation of
renal function, and changes in sympathetic nervous system
activation.12 Regardless of the exact mechanisms for each patient
or patient group, the effectiveness as seen by clinical trials is the
ultimate test of their utility.
Further studies are ongoing to characterize the efficacy of
SGLT-2 inhibitors in the treatment of other subsets of patients
with HF such as those with HFpEF. DELIVER (NCT03619213)
and EMPEROR-Preserved (NCT03057951) are phase III trials
that are in the process of evaluating the efficacy of dapagliflozin
and empagliflozin in addition to standard medical therapy in
patients with HFpEF.

Transcatheter Mitral Valve Repair
Secondary mitral regurgitation is a complication of left
ventricular dysfunction. Left ventricular dysfunction can result
in annular dilation and the tethering of chordae tendinae and
papillary muscles, leading to incomplete coaptation of the mitral
valve leaflets.13 Secondary mitral regurgitation is a clinically
significant phenomenon associated with increased morbidity
and mortality.14,15 To date, the management of these patients has
focused on symptom control, and surgery, when tested in small
randomized trials has shown no benefit or harm. Currently,
indications for mitral valve surgery in patients with secondary
mitral regurgitation include persistent NYHA III-IV symptoms
(class IIb) and mitral valve surgery in the setting of concomitant
other cardiac surgery (class IIa).16
The COAPT trial randomized 614 patients with secondary
mitral regurgitation to the intervention group (transcatheter
mitral valve repair in addition to standard therapy) or standard
therapy alone. Symptomatic patients with HFrEF with moderate
24
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to severe mitral regurgitation and left ventricular ejection
fraction 20–50% were included. To be eligible, patients had
to have persistent symptoms despite maximal medical and
device therapy, they had to be non-surgical candidates, and
they required review by a HF team that focused on medical
therapy assessment. Patient with concomitant severe valvular
disease or with pulmonary hypertension were excluded. After
a median follow-up of 22.7 months, the primary end-point of
HF-hospitalization was lower in the intervention than standard
therapy group (HR=0.53; 95% CI: 0.40–0.70; NNT=1.3, 95% CI:
1.9–7.9) as was the secondary end point of all cause mortality
(HR=0.62; 95% CI; 0.46 - 0.82; NNT=5.9, 95% CI 3.9 - 11.7).
At 12 months follow-up, 96.6% of patients in the intervention
group were free of device-related complications.17
It is noteworthy that the results of COAPT are not consistent
with results from MITRA-FR trial, where patients with secondary
mitral regurgitation were randomized to mitral valve clip in
addition to standard medical therapy or medical therapy alone.
In this trial, mitral valve clip was not shown to be of significant
benefit for the outcome of cause mortality or HF-hospitalization
(odds ratio [OR]=1.16, 95% CI: 0.73–1.84).18 The discrepancy
in results between these seemingly comparable trials may be
explained by the severity of mitral regurgitation (less severe
in MITRA-FR based on echocardiographic measures), study
size and design, length of follow up, and reasons related to the
technique and safety of the procedure.19 Nevertheless, they
highlight the caution that must be exercised in patient selection
for this complex procedure.
The COAPT trial has established the benefit and safety of
transcatheter mitral valve repair in selected patients with secondary
severe mitral regurgitation. However, the incorporation of this
procedure into standard care of eligible patients is currently
limited by uncertain cost-effectiveness and availability of skilled
practitioners.

Catheter Ablation for Atrial Fibrillation in HF Patients
Atrial fibrillation (AF) and HF often coexist and, collectively,
worsen the progression of both diseases.20 Up to 37% of patients
with a new diagnosis of AF had HF and 57% of patients with
a new diagnosis of HF had AF.21 A meta-analysis showed
that comorbid AF in patients with HF was associated with
increased mortality.22 This questions whether an emphasis
on rhythm control could provide clinical benefit to patients
with HF and comorbid AF. Other than amiodarone, and
sotalol for patients with left ventricular ejection fraction
>35%, antiarrhythmic medications are not suitable for patient
with HF.23 In addition, sotalol is associated with significant
arrhythmias and amiodarone is associated with well-known
long-term side effects.
Canadian Journal of General Internal Medicine
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The CASTLE-AF trial enrolled 363 patients with left
ventricular ejection fraction < 35%, NYHA II-IV symptoms, and
paroxysmal or persistent AF in whom rhythm control could not
be achieved. These patients were randomized to catheter ablation
or medical rate or rhythm control. In the ablation arm, the aim
of catheter guided ablation was to isolate the pulmonary vein
and restore normal sinus rhythm. All patients received guideline
directed medical therapy and had an ICD implanted or CRT if
indicated. Patients in the medical therapy arm received standard
medical therapy for AF (30% rhythm control, 70% rate control).
Both groups received guideline-directed medical therapy for HF.
The primary outcome was a composite of all cause mortality
and hospitalizations for HF. Secondary outcomes included
mortality, hospitalization due to HF, cardiac death and CVA.
After a median follow-up of 37.8 months, the ablation therapy
arm showed a reduction in the composite primary endpoint
compared to the medical therapy arm (28.5% vs. 44.6%; HR=0.62;
95% CI: 0.43 - 0.87) as well as a reduction in all cause mortality
(HR=0.53), HF hospitalization (HR=0.56), and cardiovascular
death (HR=0.49). The safety of this procedure was not clearly
assessed in this trial.24
Although the CASTLE-AF trial demonstrated the efficacy
of catheter ablation in the establishment of rhythm control in
carefully selected HF patients, it has important limitations. The
results of this trial are specific to patients who failed or refused
rhythm control and thus should not be generalized to all patients
with HF and AF. Moreover, the results are inconsistent with the
CABANA trial, which was not specific to a HF population, and
showed that catheter ablation in addition to standard medical
therapy did not improved the composite outcome of death,
disabling stroke, severe bleeding, or cardiac arrest at 12 months
(HR=0.86; 95% CI; 0.65 – 1.15).25

Emerging Therapies
Omecamtiv Mecbril
The use of inotropic agents in HF has not been shown to improve
mortality or reduce hospitalization.26 Different mechanisms
to explain these observations have been proposed, including
triggering arrhythmias and increasing myocardial oxygen demand.27
Omecamtiv mecabril (OM) is a cardiac myosin activator that is
being studied for its potential to increase the stroke volume of
HF patients without some of the deleterious effects associated
with existing inotropic medications, and as such, not considered
an inotrope based on its mechanism of action.28
In the myosin-actin contraction cycle, the hydrolysis of
myosin bound ATP to myosin bound ADP and phosphate
prepares myosin head-ATP-phosphate complex for binding with
actin filaments. By binding to the catalytic domain of the myosin
head and increasing the rate of ATP hydrolysis, OM increases
Canadian Journal of General Internal Medicine
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cardiac contractility by increasing the proportion of myosin heads
available for actin binding. In doing so, contractility is increased
without an increase in cardiomyocyte oxygen consumption or
intracellular calcium levels.27–31
The ATOMIC-HF trial randomized 606 patients with acutely
decompensated HFrEF to a 48 hours intravenous infusion of
OM or placebo. Inclusion criteria specified that patients must
have a left ventricular ejection fraction< 40%, elevated BNP
(>400 pg/mL or > 600 pg/mL if they had AF), and persistent
dyspnea two hours after 40 mg furosemide infusion. No
difference in the primary end point of dyspnea relief between
the OM and placebo groups was observed, however, the OM
group demonstrated prolonged systolic ejection time (SET),
decreased end systolic left ventricular diameter, and higher
plasma troponin levels.30
The COSMIC-HF trial, a phase II trial, was able to demonstrate
the pharmacokinetics and optimal oral dose of OM. In this
RCT, patients with symptomatic HFrEF were randomized to
20 weeks of placebo, 25 mg OM twice-daily, or 50 mg OM
twice-daily. Overall, oral OM therapy was shown to be safe
and well tolerated in patients with HFrEF.28 The ongoing phase
III GALACTIC-HF study (NCT02929329) is investigating the
effects of OM in reducing cardiovascular death or HF events in
patients with chronic HFrEF. This phase III trial has enrolled
over 8,000 patients, randomized to dose titrated oral OM or
placebo therapy arms. The primary outcome of interest will
be the time to cardiac death or first HF event. The estimated
conclusion date is January 2021.32

Vericuguat
In normal physiology, nitric oxide (NO) released by
endothelial cells regulates the development and tone of
vascular smooth muscle cells in the heart, kidney, and
circulatory system.29,33 The release of NO from endothelial
cells increases the production of cGMP. Through a complex
signaling cascade, cGMP leads to reduced intracellular
calcium levels and vasomotor tone.34 In HF, endothelial cell
dysfunction and increased levels of reactive oxygen species
result in decreased NO availability and deleterious vascular
smooth muscle dysregulation.35,36
Soluble guanylate cyclase activators stimulate sGC independent
of NO signaling.37 Riociguat is a sGC stimulator that has been
shown to be effective in the treatment of chronic thromboembolic
pulmonary hypertension and pulmonary arterial hypertension.38
The VICTORIA trial (NCT02861534), a study of vericuguat,
another sGC stimulator, in patients with chronic HFrEF is still
ongoing.39 More than 5000 patients with chronic HF with NYHA
II-IV symptoms, LVEF < 45%, HF hospitalization within 6 months,
and elevated BNP were randomized to placebo or vericiguat 2.5,
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5.0, or 10.0 mg PO daily. The primary outcome of interest is a
composite end-point of cardiac death or HF hospitalization.

Conclusions
Although our understanding of the genetics and etiology of
HF has improved in the last two decades, the prognosis of
patients diagnosed with HF has not changed appreciably.
Amongst the newly established therapies, SGLT-2 inhibitors
offer the promise of additional medical therapy that can be
applied to a general HF population with moderate to severe
left ventricular systolic dysfunction. Interventional therapies
such as the mitral valve clip and AF ablation may improve
important patient related outcomes; however, their applicability
is limited to highly selected patient populations. None of
these therapies have been strongly recommended by current
practice guidelines, but it is expected that this may change in
their next iteration. The ongoing large-scale studies of OM
and vericiguat outlined above offer the promise of improving
outcomes in patients with HF.
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Abstract
The treatment of heart failure has expanded over the past three decades with large numbers of
new medications and healthcare innovations available for these patients. At the same time, the
prevalence of heart failure continues to increase across Canada and these patients are managed
by a variety of clinicians from differing backgrounds in both primary care and hospital settings.
Despite national recommendations advocating uptake of these new therapies, their utilization
remains limited and inconsistent across the country. This review discusses the importance of
knowledge translation in heart failure and examines the barriers to implementation of new
therapies and models of care, providing a range of solutions to facilitate the delivery of guidelinedirected care for heart failure patients.

Resume
Le traitement de l’insuffisance cardiaque s’est développé au cours des trois dernières décennies
grâce à un grand nombre de nouveaux médicaments et d’innovations en matière de soins de santé
disponibles pour ces patients. Dans le même temps, la prévalence de l’insuffisance cardiaque
continue d’augmenter dans tout le Canada et ces patients sont pris en charge par divers cliniciens
d’horizons différents, tant dans le cadre des soins primaires que dans les hôpitaux. Malgré les
recommandations nationales préconisant l’adoption de ces nouvelles thérapies, leur utilisation
reste limitée et inégale dans tout le pays. Cette étude traite de l’importance de l’application des
connaissances en matière d’insuffisance cardiaque et examine les obstacles à la mise en œuvre
des nouvelles thérapies et des nouveaux modèles de soins, en proposant une série de solutions
pour faciliter la prestation de soins guidés pour les patients souffrant d’insuffisance cardiaque.
Heart failure (HF) management has been revolutionized over
the past three decades and now includes several classes of drugs
that inhibit the various pathological neuro-hormonal pathways,1
as well as non-pharmacological interventions such as cardiac
resynchronisation therapy (CRT),2 implantable cardioverter
defibrillators (ICD),3,4 cardiac transplantation, and mechanical
circulatory support. In Canada alone, the age-standardised allcause mortality rate in HF patients has decreased from 78.4 per
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1,000 in 2000-01, to 57.8 per 1,000 in 2012–13.5 Improvements
in treatment require implementation into everyday practice and
integration into the local context of healthcare. This process of
knowledge translation is critical to ensuring successful uptake
of new discoveries that will reduce the morbidity, mortality and
cost of healthcare associated with HF. This review focuses on
strategies for successful knowledge translation to improve the care
pathway of HF patients while highlighting current challenges.
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Clinical Vignette (Part 1)
Jennifer, a 74-year-old female living in a small town in rural
Ontario, presented to her family doctor with insidious exertional
dyspnoea for three months, with reduced exercise capacity and
poor sleep. She had been previously diagnosed with hypertension
that was well controlled on amlodipine 5 mg but had no other
comorbidities. She previously smoked, but stopped 40 years
ago, and rarely drinks alcohol. She has noticed that she cannot
walk as far as she was able to last summer, being limited by
breathlessness. She denies any chest pain. She has noticed a
cough over the last couple of weeks.
Examination reveals a heart rate of 110/minute, respiratory
rate of 20/minute and arterial blood pressure of 98/60 mmHg,
with normal heart sounds, no murmurs and fine inspiratory
crepitations at the lung bases. The jugular venous pressure is
not easily seen and there is bilateral ankle swelling which the
patient reports as being long-standing.
The clinical suspicion is of congestive heart failure, with a
differential diagnosis of possible lung pathology (emphysema
or pulmonary neoplasm).

Making a Diagnosis of Heart Failure
Given the broad range of possible presenting symptoms, it can
be a challenge to diagnose HF. Many symptoms are not specific
to HF and there is often an overlap with other cardio-pulmonary
pathologies. In this patient, there is a history compatible with HF,
although the symptoms could be compatible with hypertensive
heart disease or coronary artery disease, and respiratory diagnoses
are also possible. Guidelines direct that possible HF diagnoses

should be investigated with echocardiography, and possibly
with biomarkers such as B-type natriuretic peptide (BNP) or
N-terminal-pro-BNP.6

Access to Investigations
The diagnostic process proves difficult on a number of fronts.
Firstly, despite evidence of benefit in making the diagnosis
of HF using biomarkers, they are not widely available across
Canada. Some provinces, such as British Columbia, have had
access to BNP testing since 2012; nevertheless, a large number of
barriers exist in requesting the test in appropriate populations.7
A retrospective cohort study in Alberta showed that geographic
location played a large part in the ability to access biomarker
testing, as did physician specialty.8 Access to echocardiography
can also be a challenge; in our patient, the local hospital does
offer echocardiography, but not necessarily a cardiology service.
Therefore, the expertise available to primary care providers
(PCPs) may vary greatly. Finally, several campaigns have tried
to ensure diagnostic investigations are organised for appropriate
patients, such as the Choosing Wisely campaign,9 however, these
could potentially dissuade clinicians from requesting tests when
appropriate.10 Natriuretic peptides can also be used for monitoring
response to therapy, allowing family doctors and other nonspecialists to better track disease progression over time and be
used to refer to specialists for advanced therapies. The Canadian
Cardiovascular Society (CCS) guidelines provide a framework
for appropriate use of biomarker testing6 (See Figure 1).
To further ensure consistency of approach, computerized
clinical decision support systems and clinical care pathways can be

Figure 1. The Canadian Cardiovascular Society algorithm for the use of natriuretic peptides in different heart failure-related clinical scenarios.
BNP = B-type natriuretic peptide; NT-proBNP = N-terminal propeptide B-type natriuretic peptide.
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a means to ensure appropriate assessment and diagnostic testing
take place.11,12 These interventions are generally cost-effective
and result in fewer complications. However, these approaches
are not widely used in current Canadian clinical practice, but
could be a way to improve adherence to guidelines.

Risk Mismatch in Heart Failure

The CCS guidelines emphasise the use of formal risk scoring.6
The risk mismatch paradox was described more than a decade
ago in patients enrolled in the EFFECT registry (1999-2001).13
It demonstrated that angiotensin converting enzyme (ACE)
inhibitors/angiotensin receptor blockers (ARB) and betablockers were more likely to be prescribed to lower risk patients
at discharge from hospital after admission for decompensated
HF. The effects of this lasted for at least a year after discharge,
and even when accounting for contraindication to therapy,
low-risk patients were more likely to receive ACE inhibitors
or ARBs (adjusted hazard ratio [HR], 1.61; 95% confidence
interval [CI], 1.49-1.74) and beta-blockers (HR, 1.80; 95% CI,
1.60-2.01) compared with high-risk patients (both p<0.001).13
This has been corroborated by subsequent studies in different
populations in the U.S. as part of the Get With The Guidelines
programme that argue effective strategies need to be developed
for high risk patients to receive more effective treatment.14 Formal
risk stratification can ensure that patients wrongly assumed to
be low risk can be managed more quickly and aggressively to
improve their outcomes, as higher risk patients are often eligible
for more therapeutic interventions.

The risk mismatch paradox may be partly explained by
inaccuracies related to estimating risk both by physicians
and patients, as well as the impracticality of using formal
risk calculators. An American study examined patients’ selfassessment of one-year risk alongside the same assessment by
their treating physicians.15 Patients perceived their own risk of
death, need for transplant or a ventricular assist device (VAD) to
be 14% at one year, compared to their physicians who estimated
it to be 69%. During follow-up, more patients had died in the
physician-assessed high-risk category than the low-risk category,
but more of the low-risk patients had transplantation and VAD
implantation. Importantly, neither physicians, nor patients, were
accurate at predicting risk, and the disagreement between the
two groups may have created barriers in discussions around
the appropriateness of advanced therapies. Using formal risk
scoring and patient education can more accurately inform
patients about prognosis and facilitate effective application of
appropriate therapy to those at highest risk along with advanced
care planning.
There are several possible scoring systems, but they often
require both echocardiographic and hematological parameters
alongside patient symptoms and biometric data. These can be
unwieldy and often require electronic software to calculate, leading
to underutilization of this aspect of HF management. Furthermore,
there is a concern about how relevant risk stratification is for
an individual patient, in whom the outcomes are often binary,
whereas they are more useful on a population level, where they
can assist with provision of services.16,17

Figure 2. The hub and spoke model of care proposed by Harkness et al.18 Reproduced with permission
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Organization of Heart Failure Care
Jennifer, the patient in our vignette, lives in a rural town that has
no cardiology support in its local hospital. Once the diagnosis of
HF is made, it can be a challenge to access HF services. Whilst
some locations may have access to cardiology services, PCPs may
have trouble deciding who should be referred. Unlike surgical
referrals that largely result in a discreet encounter to determine
the need for intervention, HF specialist consultations often
result in a management plan to be enacted locally, requiring
ongoing interaction between the specialist and primary care
team. The partnership between clinicians is key to successful
management, with patients preferring local care that does not
necessitate repeated visits to tertiary centres. Some have proposed
a hub and spoke model, with delegation of responsibility and
expertise down from the large tertiary centres that can focus on
dealing with complex, advanced HF or symptoms refractory to
usual treatment, leaving local hospital hubs able to deliver most
of the hospital care to HF patients and support the PCPs in the
day-to-day management of HF patients.18
PCPs often have close relationships with patients over
many years, and are likely to be best placed to alter HF therapy
given the need for repeated assessment of treatment efficacy
and surveillance for side-effects such as hypotension and renal
dysfunction. Advice and guidance from the HF specialist needs
to be communicated to the local provider, and this can be a
challenge depending on the clinical and geographic setting.19

Role of Opinion Leaders and Continuing Education
There is also proven benefit of outreach to community setting by
“opinion leaders” who can promote and advise on implementation
of best practice as guided by evidence.20 A Cochrane systematic
review suggests that education meetings can improve professional
practice and healthcare outcomes for patients,21 and others have
identified the elements that need to be incorporated in a HF
curriculum for primary care continuing medical education.22
These two mechanisms can complement alternative strategies for
knowledge translation into the primary care setting, increasing
the confidence of primary care specialists in providing highquality HF care close to the patient.
Communication After Hospital Discharge
A commonly reported breakdown of communication occurs at the
transition from inpatient care to discharge into the community.
Both patients and PCPs feel that the communication could be
improved, with better guidance as to the role of the PCP, after
HF hospitalisation has occurred.23 One U.S. study showed
cost-savings through reduction in hospital readmissions after
focussed training for hospital providers involved in discharging
30
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patients into the community. By employing a full-time HF nurse
coordinator, 30-day readmissions were significantly reduced
from 23.1% to 16.4% (adjusted odds ratio [OR] = 0.64, 95%
CI: 0.42–0.97).24 Effective and timely local strategies for multidisciplinary communication seem to be key in forging stable
healthcare environments for HF patients.

Clinical Vignette (Part 2)
Jennifer was commenced on oral diuretic therapy, furosemide,
40 mg daily, and referred for an echocardiogram. This revealed
a dilated left ventricle, with global hypokinesis and an ejection
fraction estimated at 17%. There was no significant valvular
stenosis, or regional-wall motion abnormality, and mild-moderate
mitral regurgitation was noted due to dilatation of the mitral
annulus. An internal medicine physician reviewed the patient after
the echocardiogram, and organised a CT coronary angiogram
which showed no coronary disease. The patient was diagnosed
with non-ischaemic, idiopathic, dilated cardiomyopathy and
commenced on ramipril, 2.5 mg daily. The patient was referred
back to the family doctor with advice to continue titration of
guideline-directed medical therapy.

Uptake of Guideline Directed Medical Therapy
Prescription of Medical Therapy
Jennifer has been diagnosed with HF with reduced ejection
fraction (HFrEF) due to dilated cardiomyopathy, and current
guidelines recommend “triple-therapy” with ACE inhibitors or
ARBs, beta-blockers and mineralocorticoid receptor antagonists
(MRA)(6). The evidence itself is persuasive, with numbersneeded-to-treat as low as 8 for beta-blockers to prevent all-cause
mortality at 5 years.25
Patients are routinely being commenced on these medications
as shown in a number of international studies. In a prospective
U.S. cohort of 15,177 patients with HFrEF, part of the IMPROVE
HF study, 80% of patients enrolled were on ACE inhibitor/ARB
therapy, 87% on beta-blockers and 35% on an MRA at baseline.26
This is comparable to the European Society of Cardiology (ESC)
HF survey of 12,440 patients published in 2013, where prescription
of ACE inhibitor/ARB, beta-blocker and MRA was 92%, 93%
and 67% respectively.27 No comparable Canadian data have
yet been published; however, unpublished sub-analyses of the
QUALIFY registry28 show that 87% of patients were prescribed
ACE inhibitor/ARB, 95% beta-blocker and 50% MRA.
Accordingly, our patient would usually be commenced on
appropriate beta-blocker medication, such as bisoprolol, and
an MRA such as spironolactone. The next issue is the titration
of the medication to the doses studied in clinical trials and
recommended in guidelines.
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Medication Optimization to Target Doses
The ESC survey showed that despite high rates of prescription
of each drug class, patients were only on target doses of these
medications 30% of the time, with two-thirds having documented
reasons for not being on higher doses (including being in the
process of dose optimization).27 U.S. data looking at patients
on beta-blockers prior to admission for decompensated HF
showed that those on beta-blockers were often at less than half
the guideline recommended target dose.29
The guidelines for medication optimization are compelling,
but the knowledge translation gap prevents them from impacting
patient. Some have argued that while guidelines are now better
at summarizing evidence behind recommendations, they do not
always lend themselves to being easily implemented, lacking
information to facilitate discussions with patients, summaries for
different users of guidelines, whether in different professions or
in different healthcare settings.30 A meta-analysis of 38 studies
focussing on HF guideline intervention found that clinical
pathways, multidisciplinary teams and multiple interventions
were the most effective means to implement recommendations
within guidelines.31 Here we briefly consider strategies for
improving HF medication optimization.
Multidisciplinary Clinics
Nurse-led titration clinics have been suggested as means of
improving prescription of guideline target doses of HF therapy.
An Australian randomised trial showed faster titration of
beta-blockers, with more patients reaching higher doses with
nurse-led titration clinics compared to usual care.32 More
recently, a Cochrane review looked at the role of nurse-led
titration clinics, with 1,684 participants across 7 studies in their
analysis.33 When hospitalization was considered (4 studies,
556 participants) there was a lower rate of hospital admission
(relative risk [RR] = 0.80, 95% CI: 0.72 to 0.88, high-quality
evidence) and fewer HF hospitalizations (RR = 0.51, 95% CI:
0.36 to 0.72, moderate-quality evidence) in the nurse-titration
clinic population compared to the usual-care group. Six studies
(902 participants) examined all-cause mortality which was also
lower in the nurse-led titration group (RR = 0.66, 95% CI: 0.48
to 0.92, moderate-quality evidence) compared to usual care.
Patients were also significantly more likely to be on target doses
of medical therapy.33
A U.K.-based initiative of using a protocol-driven HF
titration clinic staffed by nurses and specialist pharmacists
showed a significant increase in patients on guideline directed
medical therapy and at higher doses after 6 months, with the
proportion of patients on “medium” or “high” doses of betablockers increasing from 18 to 57%, and an increase from 55
to 86% for ACE inhibitors/ARB. There was also a reduction
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in the severity of HF in patients, with the proportion of severe
HF (NYHA Class III and IV) declining from 40 to 23%.34 A
pharmacist-based intervention in the ambulatory HF clinic of
a U.S. hospital also showed a significant increase in the number
of patients reaching target doses of ACE inhibitors/ARB (52.9%
versus 31%, p = 0.007) and beta-blockers (49% versus 24.7%,
p = 0.012).35

Outpatient Disease-Management Programmes
Another opportunity to optimize medications occurs when
patients are attending appointments for other reasons. An
Australian study based saw the use of a disease-management
program with a physician supported multi-disciplinary
team, including specialist nurses and clinical pharmacists,
educate patients on HF and optimize their medication as
they attended exercise rehabilitation classes.36 The program
included 216 HFrEF patients and was associated with a
significant increase in the proportion of patients on optimal
ACE-inhibitor/ARB doses from 38% at enrolment to 52%
at 6 months (p = 0.001) and on optimal beta blocker dosage
from 23 to 49% (p < 0.001).
The same authors developed an iterative structured medication
titration plan that could be used to target medication optimization
after discharge from hospital prior to HF exacerbation. Patients
could choose community-based nurses or their own primary care
physician (if they agreed) to supervise titration of medications,
with a single point of support from the HF disease management
staff based in secondary care if needed. After two rounds of
implementation, there was a significant increase in the number
of patients on target doses of ACE inhibitors and beta-blockers
after six months in the program.37
Financial Incentives
A large review has demonstrated that financial incentives
to providers can improve the delivery of care in chronic
conditions. Financial incentives showed an improvement in
referral and also in optimizing the processes of care.38 No
evidence currently exists on the effect of financial incentives
on direct patient outcomes. Evidence from a systematic review
of statin prescription amongst family doctors suggests that
patients can become sceptical of the motives behind medication
prescription if there is a financial incentive to do so.39 A U.S.
study demonstrated that providing financial incentives to
both patients and physicians significantly improved adherence
to statin therapy and reduced LDL cholesterol levels, when
compared to incentives to either physician or patient alone, or
neither.40 While these have never been studied HF patients, it
is an important consideration that could potentially assist with
implanting guideline medical therapy.
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Computerised Decision Support Systems
Computerised clinical decision support systems can assist in the
prescription of medicines in a safe and effective manner, ensuring
that pre-requisites are met and that changing a medicine dose
is appropriate. Research suggests that such support systems can
improve process of care, but are rarely effective in improving
patient outcomes.41 Without this evidence of benefit, they are
not yet routinely available for use in HF management.

What Does Optimal Treatment Look Like?
One of the unanswered questions in HF management relates to
what individually optimized HF medical management should
look like. Given that the various trials have layered one therapy
on another, first with ACE-inhibitors, then beta-blockers before
MRA use, additional therapies are often added on top of these
treatments. The landmark ICD trials were conducted in an era
when MRAs were not routine treatment for HFrEF, and CRT was
not widely used. The 2005 SCD-HeFT trial recruited 2,521 patients
(a mixture of ischaemic and non-ischaemic cardiomyopathy)
who were randomised to either placebo, amiodarone or ICD
implantation, demonstrated a significant reduction in mortality
with an ICD compared to placebo.42 When these trials were
repeated in the era of CRT and MRA use, the investigators of the
2016 DANISH study found no reduction in all-cause mortality
between groups randomised to ICD therapy when compared to
no ICD implant.43 Similar to the earlier DEFINITE trial, there
was a significant reduction in sudden cardiac death alone and
not all-cause mortality.44
In an era when guideline directed medical therapy also
includes neprilysin inhibitors, If channel blockers, sodiumglucose transport protein 2 (SGLT2) inhibitors and a number
of different device therapies, it can be challenging to navigate
which drug should be added at which time, and whether one
drug should be titrated upwards over another.
This is further complicated by the different patient phenotypes
in real-world clinical practice compared to those enrolled clinical
trials, who are predominantly young males with few additional
co-morbidities such as renal dysfunction, hypotension and
diabetes which may limit use of medical treatments. A review
of the Euro Heart Survey in 2005 demonstrated that only 11%
of patients in this “real-world” registry would be eligible for the
original ACE inhibitor, beta-blocker and MRA trials in HFrEF.45
More recently an analysis of a European ambulatory clinic
showed only 42% of their patients would be eligible for entry
into the PARADIGM-HF study, which investigated the efficacy
of sacubitril/valsartan in HFrEF patients, based on inclusion
criteria and contraindications.46 This poses unique challenges
in knowledge translation to health care providers who may have
limited experience in using these drugs and understanding who
32
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may be the most likely to benefit or be harmed by these medical
interventions.

Clinical Vignette (Part 3)
Jennifer has been stabilised on daily doses of ramipril 10mg,
bisoprolol 7.5 mg and spironolactone 50 mg. She was unable
to tolerate higher doses of the beta-blocker due to bradycardia.
She remains symptomatic with NYHA Class II symptoms.
Her ECG shows a narrow QRS complex, and after review in
the regional heart function centre, she declined the offer of
ICD implantation for primary prevention of sudden cardiac
death. Repeat echocardiography shows severely impaired left
ventricular function (ejection fraction 29%). She is commenced
on sacubitril/valsartan as an alternative to ramipril. During a
follow-up clinic visit, she asked about any other therapies that
might improve symptoms.

Delays in Applying Novel Therapies
A large number of treatments have been developed for the
management of HFrEF, but there is always a lag between the
emergence of evidence and the uptake of treatments in routine
clinical practice. For example, in Ontario, there was a delay
of 5 years in getting eplerenone funded by the Ontario Drug
Benefits program after the EMPHASIS trial had shown efficacy
of this drug in NYHA Class II HFrEF patients.47,48 There may
be additional delays in the provincial approval for funding once
Health Canada has approved a drug, leaving a gap where only
those with private insurance or sufficient wealth to self-fund
can access these life-saving therapies.49
Despite the pivotal CHAMPION trial being published in 2011,
demonstrating a 37% reduction in HF-related hospitalisation
(HR =0·63, 95% CI: 0·52–0·77) in patients with NYHA class III
symptoms, regardless of ejection fraction, the device remains
unfunded and can only be implanted through research trials or
through charitable donations. It remains the only proven strategy
in managing HF patients with preserved ejection fraction.50
A possible solution to expedite new drug approvals might be a
way to “fast-track” medications that have significant improvements
in survival. In the U.K., the Medicines and Healthcare Products
Regulatory Agency has an early access to medicines scheme
which allows expedient access to pharmacologic therapies for
life threatening or seriously debilitating conditions.51 Sacubitril/
valsartan was available for HFrEF patients within 9 months of
publication of the PARADIGM-HF trial through this scheme,
the first non-cancer medicine given this designation.52,53

Future Directions
A number of exciting propositions are on the horizon for
improving knowledge translation in HF. While many countries use
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audit and quality improvement to judge how well guidelines are being
implemented, there is currently no Canada-wide means to assess
adherence to recommendations.54 Information is variably collected
at a provincial level, but often the data sets are different between
provinces precluding a comparison between healthcare providers
across Canada.49,55 The U.K. National Heart Failure Audit was first
established in 2007 and is used to assess all HF hospitalizations
and whether they meet published clinical standards.56 The use of
a nation-wide reporting tool for individual provider-level data has
seen improvement in guideline implementation by demonstrating
how clinics are performing compared to other providers. This
needs to be an area of priority for HF policy makers to ensure
best practice is followed in all parts of the country.
Several technological improvements are gaining momentum,
and remote monitoring is a fundamental part of global HF care.57
Where some have tried medication optimization through telephone
follow-up, the use of technology to monitor patients using
smartphones lends itself well to being able to have a therapeutic
dialog and alter HF medications in ambulatory patients without
the need for in-person evaluation.58 The Medly programme is a
remote monitoring system that uses algorithmic decision support;
it has over 300 patients enrolled and is administered by a single
nurse practitioner.59 A new, randomised trial will use the same
remote monitoring technology to titrate medications remotely,
comparing time to complete titration, maximal medicine dose
achieved and number of clinic visits against usual in-office care.
This could represent a scalable, automated, computer-assisted
strategy of optimisation of HF medicines which may improve
adherence to guidelines by circumventing some of the challenges
of knowledge translation.

Conclusions
There are many delays in translating scientific discovery into
elements that can be delivered as part of a HF management
program. A large effort is required to communicate novel ideas
to care providers dealing with HF. While patients currently resist
increases in medication, HF specialists need to educate and
empower patients to be more involved in their own management,
and this is likely to require a change in mindset, where patients
have better education around the risks of suboptimal medical
management. Finally, from a nationwide perspective, the ability
to monitor performance through a national audit should drive
up quality of care and presumably inspire earlier approval and
funding of proven HF medications and technologies.

References

1. Brahmbhatt DH, Cowie MR. Heart failure: classification and
pathophysiology. Medicine (United Kingdom). 2018;46:587-93. doi:
10.1016/j.mpmed.2018.07.004.

Canadian Journal of General Internal Medicine

CJGIM_15_Special_Issue_174016.indd 33

2. Cleland JG, Daubert JC, Erdmann E, Freemantle N, Gras D, Kappenberger
L, et al. The effect of cardiac resynchronization on morbidity and mortality
in heart failure. N Engl J Med. 2005;352(15):1539-49. Epub 2005/03/09. doi:
10.1056/NEJMoa050496. PubMed PMID: 15753115.
3. Tang AS, Wells GA, Talajic M, Arnold MO, Sheldon R, Connolly S, et al.
Cardiac-resynchronization therapy for mild-to-moderate heart failure.
N Engl J Med. 2010;363(25):2385-95. Epub 2010/11/16. doi: 10.1056/
NEJMoa1009540. PubMed PMID: 21073365.
4. Moss AJ, Zareba W, Hall WJ, Klein H, Wilber DJ, Cannom DS, et al.
Prophylactic implantation of a defibrillator in patients with myocardial
infarction and reduced ejection fraction. N Engl J Med. 2002;346(12):877-83.
Epub 2002/03/22. doi: 10.1056/NEJMoa013474. PubMed PMID: 11907286.
5. Team CCDS. Heart Disease in Canada. Public Health Agency of Canada,
2018 May 2018. Report No.
6. Ezekowitz JA, O’Meara E, McDonald MA, Abrams H, Chan M, Ducharme
A, et al. 2017 Comprehensive Update of the Canadian Cardiovascular
Society Guidelines for the Management of Heart Failure. Can J Cardiol.
2017;33(11):1342-433. Epub 2017/11/08. doi: 10.1016/j.cjca.2017.08.022.
PubMed PMID: 29111106.
7. Services AH. Laboratory Report. 2012 February 2012. Report No.
8. Sepehrvand N, Bakal JA, Lin M, McAlister F, Wesenberg JC, Ezekowitz JA.
Factors Associated With Natriuretic Peptide Testing in Patients Presenting
to Emergency Departments With Suspected Heart Failure. Can J Cardiol.
2016;32(8):986 e1-8. Epub 2016/04/12. doi: 10.1016/j.cjca.2015.11.019.
PubMed PMID: 27062232.
9. [cited 2019 22/12/2019]. Available from: https://choosingwiselycanada.org/.
10. Mathias JS, Baker DW. Developing quality measures to address overuse.
JAMA. 2013;309(18):1897-8. Epub 2013/05/09. doi: 10.1001/jama.2013.3588.
PubMed PMID: 23652520.
11. Roshanov PS, You JJ, Dhaliwal J, Koff D, Mackay JA, Weise-Kelly L, et al.
Can computerized clinical decision support systems improve practitioners’
diagnostic test ordering behavior? A decision-maker-researcher partnership
systematic review. Implement Sci. 2011;6:88. Epub 2011/08/10. doi:
10.1186/1748-5908-6-88. PubMed PMID: 21824382; PubMed Central
PMCID: PMCPMC3174115.
12. Rotter T, Kinsman L, James E, Machotta A, Gothe H, Willis J, et al. Clinical
pathways: effects on professional practice, patient outcomes, length of stay
and hospital costs. Cochrane Database Syst Rev. 2010(3):CD006632. Epub
2010/03/20. doi: 10.1002/14651858.CD006632.pub2. PubMed PMID: 20238347.
13. Lee DS, Tu JV, Juurlink DN, Alter DA, Ko DT, Austin PC, et al. Risktreatment mismatch in the pharmacotherapy of heart failure. JAMA.
2005;294(10):1240-7. Epub 2005/09/15. doi: 10.1001/jama.294.10.1240.
PubMed PMID: 16160132.
14. Peterson PN, Rumsfeld JS, Liang L, Hernandez AF, Peterson ED, Fonarow
GC, et al. Treatment and risk in heart failure: gaps in evidence or quality?
Circ Cardiovasc Qual Outcomes. 2010;3(3):309-15. Epub 2010/04/15. doi:
10.1161/CIRCOUTCOMES.109.879478. PubMed PMID: 20388872.
15. Ambardekar AV, Thibodeau JT, DeVore AD, Kittleson MM, Forde-McLean
RC, Palardy M, et al. Discordant Perceptions of Prognosis and Treatment
Options Between Physicians and Patients With Advanced Heart Failure.
JACC Heart Fail. 2017;5(9):663-71. Epub 2017/08/22. doi: 10.1016/j.
jchf.2017.04.009. PubMed PMID: 28822745; PubMed Central PMCID:
PMCPMC5609812.
16. Canepa M, Fonseca C, Chioncel O, Laroche C, Crespo-Leiro MG, Coats
AJS, et al. Performance of Prognostic Risk Scores in Chronic Heart Failure
Patients Enrolled in the European Society of Cardiology Heart Failure LongTerm Registry. JACC Heart Fail. 2018;6(6):452-62. Epub 2018/06/02. doi:
10.1016/j.jchf.2018.02.001. PubMed PMID: 29852929.
17. Howlett JG. Should we perform a heart failure risk score?
Circ Heart Fail. 2013;6(1):4-5. Epub 2013/01/17. doi: 10.1161/
CIRCHEARTFAILURE.112.973172. PubMed PMID: 23322877.
18. Harkness K, Heckman G, McKelvie R, Forsey A, Kingsbury K. Outpatient
Management of Patients with Heart Failure. Austin J Clin Cardiolog.
2014;1(4):1028.

Volume 15, Special Issue 1, 2020

33

04/04/20 8:35 PM

H e a r t Fa i l u r e S p e c i a l I s s u e

19. Smeets M, Van Roy S, Aertgeerts B, Vermandere M, Vaes B. Improving care
for heart failure patients in primary care, GPs’ perceptions: a qualitative
evidence synthesis. BMJ Open. 2016;6(11):e013459. Epub 2016/12/03. doi:
10.1136/bmjopen-2016-013459. PubMed PMID: 27903565; PubMed Central
PMCID: PMCPMC5168518.
20. Flodgren G, Parmelli E, Doumit G, Gattellari M, O’Brien MA, Grimshaw
J, et al. Local opinion leaders: effects on professional practice and health
care outcomes. Cochrane Database Syst Rev. 2011(8):CD000125. Epub
2011/08/13. doi: 10.1002/14651858.CD000125.pub4. PubMed PMID:
21833939; PubMed Central PMCID: PMCPMC4172331.
21. Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf
F, et al. Continuing education meetings and workshops: effects on
professional practice and health care outcomes. Cochrane Database Syst Rev.
2009(2):CD003030. Epub 2009/04/17. doi: 10.1002/14651858.CD003030.
pub2. PubMed PMID: 19370580.
22. Peters-Klimm F, Natanzon I, Muller-Tasch T, Ludt S, Nikendei C, Lossnitzer
N, et al. Barriers to guideline implementation and educational needs of
general practitioners regarding heart failure: a qualitative study. GMS Z Med
Ausbild. 2012;29(3):Doc46. Epub 2012/06/28. doi: 10.3205/zma000816.
PubMed PMID: 22737201; PubMed Central PMCID: PMCPMC3374142.
23. Hayes SM, Peloquin S, Howlett JG, Harkness K, Giannetti N, Rancourt C,
et al. A qualitative study of the current state of heart failure community
care in Canada: what can we learn for the future? BMC Health Serv Res.
2015;15:290. Epub 2015/07/29. doi: 10.1186/s12913-015-0955-4. PubMed
PMID: 26216103; PubMed Central PMCID: PMCPMC4515922.
24. Wyer P, Stojanovic Z, Shaffer JA, Placencia M, Klink K, Fosina MJ, et al.
Combining training in knowledge translation with quality improvement
reduced 30-day heart failure readmissions in a community hospital: a case
study. J Eval Clin Pract. 2016;22(2):171-9. Epub 2015/09/25. doi: 10.1111/
jep.12450. PubMed PMID: 26400781.
25. Srivastava PK, Claggett BL, Solomon SD, McMurray JJV, Packer M,
Zile MR, et al. Estimated 5-Year Number Needed to Treat to Prevent
Cardiovascular Death or Heart Failure Hospitalization With Angiotensin
Receptor-Neprilysin Inhibition vs Standard Therapy for Patients With Heart
Failure With Reduced Ejection Fraction: An Analysis of Data From the
PARADIGM-HF Trial. JAMA Cardiol. 2018;3(12):1226-31. Epub 2018/11/30.
doi: 10.1001/jamacardio.2018.3957. PubMed PMID: 30484837; PubMed
Central PMCID: PMCPMC6583093.
26. Fonarow GC, Albert NM, Curtis AB, Gheorghiade M, Heywood JT, Liu Y, et
al. Associations between outpatient heart failure process-of-care measures
and mortality. Circulation. 2011;123(15):1601-10. Epub 2011/04/06. doi:
10.1161/CIRCULATIONAHA.110.989632. PubMed PMID: 21464053.
27. Maggioni AP, Anker SD, Dahlstrom U, Filippatos G, Ponikowski P, Zannad
F, et al. Are hospitalized or ambulatory patients with heart failure treated in
accordance with European Society of Cardiology guidelines? Evidence from
12,440 patients of the ESC Heart Failure Long-Term Registry. Eur J Heart
Fail. 2013;15(10):1173-84. Epub 2013/08/28. doi: 10.1093/eurjhf/hft134.
PubMed PMID: 23978433.
28. Komajda M, Cowie MR, Tavazzi L, Ponikowski P, Anker SD, Filippatos GS,
et al. Physicians’ guideline adherence is associated with better prognosis in
outpatients with heart failure with reduced ejection fraction: the QUALIFY
international registry. Eur J Heart Fail. 2017;19(11):1414-23. Epub
2017/05/04. doi: 10.1002/ejhf.887. PubMed PMID: 28463464.
29. Fonarow GC, Abraham WT, Albert NM, Stough WG, Gheorghiade M,
Greenberg BH, et al. Dosing of beta-blocker therapy before, during,
and after hospitalization for heart failure (from Organized Program to
Initiate Lifesaving Treatment in Hospitalized Patients with Heart Failure).
Am J Cardiol. 2008;102(11):1524-9. Epub 2008/11/26. doi: 10.1016/j.
amjcard.2008.07.045. PubMed PMID: 19026308.
30. Gagliardi AR, Brouwers MC, Palda VA, Lemieux-Charles L, Grimshaw
JM. How can we improve guideline use? A conceptual framework of
implementability. Implement Sci. 2011;6:26. Epub 2011/03/24. doi:
10.1186/1748-5908-6-26. PubMed PMID: 21426574; PubMed Central
PMCID: PMCPMC3072935.

34

Volume 15, Special Issue 1, 2020

CJGIM_15_Special_Issue_174016.indd 34

31. Shanbhag D, Graham ID, Harlos K, Haynes RB, Gabizon I, Connolly SJ, et
al. Effectiveness of implementation interventions in improving physician
adherence to guideline recommendations in heart failure: a systematic
review. BMJ Open. 2018;8(3):e017765. Epub 2018/03/08. doi: 10.1136/
bmjopen-2017-017765. PubMed PMID: 29511005; PubMed Central PMCID:
PMCPMC5855256.
32. Driscoll A, Srivastava P, Toia D, Gibcus J, Hare DL. A nurse-led up-titration
clinic improves chronic heart failure optimization of beta-adrenergic receptor
blocking therapy--a randomized controlled trial. BMC Res Notes. 2014;7:668.
Epub 2014/09/25. doi: 10.1186/1756-0500-7-668. PubMed PMID: 25248944;
PubMed Central PMCID: PMCPMC4182807.
33. Driscoll A, Currey J, Tonkin A, Krum H. Nurse-led titration of angiotensin
converting enzyme inhibitors, beta-adrenergic blocking agents, and
angiotensin receptor blockers for people with heart failure with reduced
ejection fraction. Cochrane Database Syst Rev. 2015(12):CD009889. Epub
2015/12/23. doi: 10.1002/14651858.CD009889.pub2. PubMed PMID:
26689943.
34. Jain A, Mills P, Nunn LM, Butler J, Luddington L, Ross V, et al. Success of
a multidisciplinary heart failure clinic for initiation and up-titration of key
therapeutic agents. Eur J Heart Fail. 2005;7(3):405-10. Epub 2005/02/19. doi:
10.1016/j.ejheart.2004.09.009. PubMed PMID: 15718181.
35. Martinez AS, Saef J, Paszczuk A, Bhatt-Chugani H. Implementation of a
pharmacist-managed heart failure medication titration clinic. Am J Health
Syst Pharm. 2013;70(12):1070-6. Epub 2013/05/31. doi: 10.2146/ajhp120267.
PubMed PMID: 23719886.
36. Carroll R, Mudge A, Suna J, Denaro C, Atherton J. Prescribing and uptitration in recently hospitalized heart failure patients attending a disease
management program. Int J Cardiol. 2016;216:121-7. Epub 2016/05/07. doi:
10.1016/j.ijcard.2016.04.084. PubMed PMID: 27153136.
37. Hickey A, Suna J, Marquart L, Denaro C, Javorsky G, Munns A, et al.
Improving medication titration in heart failure by embedding a structured
medication titration plan. Int J Cardiol. 2016;224:99-106. Epub 2016/10/25.
doi: 10.1016/j.ijcard.2016.09.001. PubMed PMID: 27643473.
38. Flodgren G, Eccles MP, Shepperd S, Scott A, Parmelli E, Beyer FR. An
overview of reviews evaluating the effectiveness of financial incentives
in changing healthcare professional behaviours and patient outcomes.
Cochrane Database Syst Rev. 2011(7):CD009255. Epub 2011/07/08. doi:
10.1002/14651858.CD009255. PubMed PMID: 21735443; PubMed Central
PMCID: PMCPMC4204491.
39. Ju A, Hanson CS, Banks E, Korda R, Craig JC, Usherwood T, et al. Patient
beliefs and attitudes to taking statins: systematic review of qualitative studies.
Br J Gen Pract. 2018;68(671):e408-e19. Epub 2018/05/23. doi: 10.3399/
bjgp18X696365. PubMed PMID: 29784867; PubMed Central PMCID:
PMCPMC6002012.
40. Asch DA, Troxel AB, Stewart WF, Sequist TD, Jones JB, Hirsch AG, et al.
Effect of Financial Incentives to Physicians, Patients, or Both on Lipid
Levels: A Randomized Clinical Trial. JAMA. 2015;314(18):1926-35. Epub
2015/11/10. doi: 10.1001/jama.2015.14850. PubMed PMID: 26547464;
PubMed Central PMCID: PMCPMC5509443.
41. Hemens BJ, Holbrook A, Tonkin M, Mackay JA, Weise-Kelly L, Navarro T, et
al. Computerized clinical decision support systems for drug prescribing and
management: a decision-maker-researcher partnership systematic review.
Implement Sci. 2011;6:89. Epub 2011/08/10. doi: 10.1186/1748-5908-6-89.
PubMed PMID: 21824383; PubMed Central PMCID: PMCPMC3179735.
42. Bardy GH, Lee KL, Mark DB, Poole JE, Packer DL, Boineau R, et al.
Amiodarone or an implantable cardioverter-defibrillator for congestive heart
failure. N Engl J Med. 2005;352(3):225-37. Epub 2005/01/22. doi: 10.1056/
NEJMoa043399. PubMed PMID: 15659722.
43. Kober L, Thune JJ, Nielsen JC, Haarbo J, Videbaek L, Korup E, et al.
Defibrillator Implantation in Patients with Nonischemic Systolic Heart
Failure. N Engl J Med. 2016;375(13):1221-30. Epub 2016/08/30. doi: 10.1056/
NEJMoa1608029. PubMed PMID: 27571011.
44. Kadish A, Dyer A, Daubert JP, Quigg R, Estes NA, Anderson KP, et al.
Prophylactic defibrillator implantation in patients with nonischemic dilated

Canadian Journal of General Internal Medicine

04/04/20 8:35 PM

Brahmbhatt et al.

45.

46.

47.
48.

49.

50.

cardiomyopathy. N Engl J Med. 2004;350(21):2151-8. Epub 2004/05/21. doi:
10.1056/NEJMoa033088. PubMed PMID: 15152060.
Lenzen MJ, Boersma E, Reimer WJ, Balk AH, Komajda M, Swedberg K,
et al. Under-utilization of evidence-based drug treatment in patients with
heart failure is only partially explained by dissimilarity to patients enrolled
in landmark trials: a report from the Euro Heart Survey on Heart Failure.
Eur Heart J. 2005;26(24):2706-13. Epub 2005/09/27. doi: 10.1093/eurheartj/
ehi499. PubMed PMID: 16183692.
Rodrigues G, Tralhao A, Aguiar C, Freitas P, Ventosa A, Mendes M. Is the
PARADIGM-HF cohort representative of the real-world heart failure patient
population? Rev Port Cardiol. 2018;37(6):491-6. Epub 2018/05/22. doi:
10.1016/j.repc.2017.09.023. PubMed PMID: 29779951.
Programs OPD. Eplerenone for heart failure. Drugs CtE; 2016.
Zannad F, McMurray JJ, Krum H, van Veldhuisen DJ, Swedberg K, Shi H,
et al. Eplerenone in patients with systolic heart failure and mild symptoms.
N Engl J Med. 2011;364(1):11-21. Epub 2010/11/16. doi: 10.1056/
NEJMoa1009492. PubMed PMID: 21073363.
Virani SA, Bains M, Code J, Ducharme A, Harkness K, Howlett JG,
et al. The Need for Heart Failure Advocacy in Canada. Can J Cardiol.
2017;33(11):1450-4. Epub 2017/11/08. doi: 10.1016/j.cjca.2017.08.024.
PubMed PMID: 29111108.
Abraham WT, Adamson PB, Bourge RC, Aaron MF, Costanzo MR, Stevenson
LW, et al. Wireless pulmonary artery haemodynamic monitoring in chronic
heart failure: a randomised controlled trial. The Lancet. 2011;377(9766):65866. doi: 10.1016/s0140-6736(11)60101-3.

51. The Early Access To Medicine Scheme [22/12/2019]. Available from: https://
www.gov.uk/guidance/apply-for-the-early-access-to-medicines-scheme-eams.
52. McMurray JJ, Packer M, Desai AS, Gong J, Lefkowitz MP, Rizkala AR,
et al. Angiotensin-neprilysin inhibition versus enalapril in heart failure.
N Engl J Med. 2014;371(11):993-1004. Epub 2014/09/02. doi: 10.1056/
NEJMoa1409077. PubMed PMID: 25176015.
53. [22/12/2019]. Available from: https://pumpingmarvellous.org/
lcz696-sacubitril-valsartan-available-to-nhs-through-eams/.
54. Jamtvedt G, Young JM, Kristoffersen DT, O’Brien MA, Oxman AD.
Does telling people what they have been doing change what they do? A
systematic review of the effects of audit and feedback. Qual Saf Health Care.
2006;15(6):433-6. Epub 2006/12/05. doi: 10.1136/qshc.2006.018549. PubMed
PMID: 17142594; PubMed Central PMCID: PMCPMC2464905.
55. Heart Failure: Care in the Community for Adults. In: Standards CO-Q,
editor. 2019.
56. NICOR. UK National Heart Failure Audit 2016/17 2019.
57. Brahmbhatt DH, Cowie MR. Remote Management of Heart Failure: An
Overview of Telemonitoring Technologies. Card Fail Rev. 2019;5(2):86-92.
Epub 2019/06/11. doi: 10.15420/cfr.2019.5.3. PubMed PMID: 31179018;
PubMed Central PMCID: PMCPMC6545972.
58. Moyer-Knox D, Mueller TM, Vuckovic K, Mischke L, Williams RE. Remote
titration of carvedilol for heart failure patients by advanced practice
nurses. Journal of Cardiac Failure. 2004;10(3):219-24. doi: 10.1016/j.
cardfail.2003.09.009. PubMed PMID: 15190531.
59. Medly [22/12/2019]. Available from: https://medly.ca/.

Continued from page 26
32. Machaj F, Dembowska E, Rosik J, et al. New therapies for the treatment of
heart failure: a summary of recent accomplishments. Therapeut Clinical Risk
Manage 2019;15:147.
33. Tsai EJ and Kass DA. Cyclic GMP signaling in cardiovascular
pathophysiology and therapeutics. Pharmacol Therapeutics 2009;122:216–38.
34. Ontkean M, Gay R, and Greenberg B. Diminished endothelium-derived
relaxing factor activity in an experimental model of chronic heart failure.
Circulat Res 1991;69:1088–1096.
35. Shah SJ, Kitzman DW, Borlaug BA, et al. Phenotype-specific treatment
of heart failure with preserved ejection fraction: a multiorgan roadmap.
Circulation 2016;134:73–90.
36. Marti CN, Gheorghiade M, Kalogeropoulos AP, et al. Endothelial
dysfunction, arterial stiffness, and heart failure. J Am Coll Cardiol
2012;60:1455–69.

Canadian Journal of General Internal Medicine

CJGIM_15_Special_Issue_174016.indd 35

37. Ghofrani H-A, Humbert M, Langleben D, et al. Riociguat: mode of
action and clinical development in pulmonary hypertension. Chest
2017;151:468–80.
38. Ghofrani H-A, D’Armini AM, Grimminger F, et al. Riociguat for the
treatment of chronic thromboembolic pulmonary hypertension. N Engl J
Med 2013;369:319–29.
39. Armstrong PW, Roessig L, Patel MJ, et al. A multicenter, randomized,
double-blind, placebo-controlled trial of the efficacy and safety of the oral
soluble guanylate cyclase stimulator: The VICTORIA Trial. JACC: Heart
Failure 2018;6:96–104.

Volume 15, Special Issue 1, 2020

35

04/04/20 8:35 PM

H e a r t Fa i l u r e S p e c i a l I s s u e

Heart Failure in the Young: The Patient Perspective and
Lived Experience
Thomas M. Roston, MD, Marc Bains, BBA, Jillianne Code, PhD, MEd, Sean A. Virani MD, MSc, MPH

About the Authors
Thomas M. Roston and Sean A. Virani are with the Division of Cardiology, The University of British Columbia, Vancouver, BC
Marc Baines, Jillianne Code, and Sean A. Virani, are with the HeartLife Foundation, Vancouver, BC
Corresponding Author: svirani@telus.net
Submitted: January 29, 2020. Accepted: February 5. Published: April 8, 2020. DOI: 10.22374/cjgim.v15iSP1.418.

Abstract
Heart failure (HF) is an often debilitating syndrome that carries a lifelong burden of increased
morbidity and mortality. While most affected individuals are elderly with ischemic heart disease,
there are subsets of younger individuals who will develop HF. In this group, non-ischemic
causes of cardiomyopathy are more common, optimal therapies are less clear, and the personal
and societal impact is often greater. The lived experience of younger patients highlights several
unmet needs not addressed by large HF trials that influence survival, personal and financial
wellness and return to activities of daily living. In Canada, there is an increasing focus on the
patient perspective, especially amongst young individuals, when devising guidelines, policies
and promoting advocacy in HF. This article describes the lived experience of HF through the
case example of a young patient, summarizes the clinical challenges in this age group, and
discusses opportunities to elevate the patient experience of care as a performance indicator.

Resume
L’insuffisance cardiaque (IC) est un syndrome souvent débilitant qui entraîne une morbidité et une
mortalité accrues tout au long de la vie. Si la plupart des personnes touchées sont des personnes
âgées souffrant de cardiopathie ischémique, il existe des sous-groupes de personnes plus jeunes
qui développeront une HF. Dans ce groupe, les causes non ischémiques de cardiomyopathie
sont plus fréquentes, les thérapies optimales sont moins claires et l’impact personnel et sociétal
est souvent plus important. L’expérience vécue par les jeunes patients met en évidence plusieurs
besoins non satisfaits qui ne sont pas abordés par les grands essais sur l’HF et qui influencent
la survie, le bien-être personnel et financier et le retour aux activités de la vie quotidienne. Au
Canada, on accorde de plus en plus d’importance au point de vue du patient, en particulier chez
les jeunes, lors de l’élaboration de directives et de politiques et de la promotion de la défense
des droits en matière d’HF. Cet article décrit l’expérience vécue de l’HF à travers l’exemple d’un
jeune patient, résume les défis cliniques dans ce groupe d’âge et discute des possibilités d’élever
l’expérience du patient en matière de soins comme indicateur de performance.
Heart failure (HF) is a common, generally fatal, and often
debilitating diagnosis that is increasing in prevalence.1 In older
individuals, ischemic and valvular heart disease predominates,
whereas, in younger patients, viral triggers, genetic factors,
congenital anomalies, and substance use play a greater role in
36
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disease onset.1,2 This latter group suffers from a dramatic risk of
early mortality, but because it is comparatively rare (~1 in 2,000
incidence),3 young patients with HF are under-represented in
trials, clinical guidelines and policy documents. For example,
the average ages of subjects enrolled in recent landmark trials
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of HF ranged from 63–73 years old.4–6 The evaluation of new
HF therapies and treatment strategies has historically focused
on morbidity and mortality endpoints, consistently overlooking
the patient experience as a meaningful outcome of interest. As a
consequence, and in the absence of robust clinical trial evidence,
lived experience and patient perspectives are largely missing from
treatment pathways and care algorithms.7,8 In Canada, there is an
emerging emphasis on metrics to define optimal medical therapy
and appropriate diagnostic testing for HF,2,9 but other quality
indicators at the core of patient care remain absent – particularly
the ability to listen, to explain, and to connect with patients,
their families, and caregivers. Perhaps the group most affected
by these limitations are young individuals who have relatively
uncommon causes of HF and face unique social issues such
as the challenges related to family planning, child care, career
advancement, and personal relationships. These young HF
patients, who are usually less frail, more socially engaged, and are
more likely to recover, should shape this national conversation.
Herein, we share the lived experience of a young patient with a
history of advanced HF, outline the unique clinical challenges
facing young HF patients, and summarize the current Canadian
efforts focused on developing HF shared-care, advocacy, and
community engagement.

Patient Perspective
In July 2009, at the age of 23, I caught a cold. The cold, or what
I thought was a cold, developed into the ‘flu.’ After visiting my
family doctor, I was diagnosed with the ‘flu’ and a re-occurring
case of asthma. I was prescribed an inhaler and rest. Like most
individuals who see a family physician, I did what I was told. Over
the next few weeks, the symptoms worsened to the point where
I was sleeping at my kitchen table, taking breaks when walking
two flights of stairs and suffering from chest pain. When the chest
pain began, I decided to go to the local emergency department.
It was there that I was diagnosed with severe advanced HF, with
a left ventricular ejection fraction <15%.
After two weeks in the cardiac care unit, I was discharged
home on medical therapy. A few weeks later, I was readmitted as
my condition had once again declined. Just 3 months after my
initial diagnosis, I had an implantable cardioverter-defibrillator
(ICD) placed, and was listed for a heart transplant. Fortunately,
I improved for a while and was taken off the transplant list, but
still knew that one day, I would need a new heart. Over the
ensuing years, I experienced times of stability and turbulence,
including multiple ICD shocks, HF deterioration, a prolonged
induced coma, and eventually a cardiac transplant.
My disease course was similar to that of many patients with
HF but the journey was particularly poignant by my young age
at diagnosis. Unlike those of more advanced age, who more
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commonly develop HF, I felt that I had not yet lived a full life.
Instead, I was only just beginning the next stage of my life. I
had recently finished my degree, travelled the world, and was
entering my first career. Like my peers, I was to move forward.
That reality was no more. Here, I wish to focus on three aspects
of my journey that are particularly unique to HF in the young.
First, I had to put my career and life goals on hold. While
my peers continued to focus on my career and family, I focused
on surviving. Between hospital readmissions, surgeries and ICD
shocks, I was unable to commit to a full-time career. As a result,
my goals of progressing up the corporate ladder, purchasing my
first home, and continuing my travels were significantly delayed.
HF was physically, emotionally, and professionally draining.
Second, HF is both a hidden and isolating disease. At 23
years old, I looked like I could conquer the world. Little did the
world know, I could not walk up two flights of stairs, my ICD
could trigger at any moment and I was on several medications
with various side effects. People were often surprised that I
was off work for medical reasons or couldn’t participate in a
particular event or sporting activity. As time passes and as one
misses events, the invites stop coming.
Third, I was presented with an opportunity to give back.
As I will discuss next, HF at a young age has its benefits. As a
young and motivated individual, I was provided the opportunity
to change the discussion on HF. I was motivated to get better
and shift the model of care for all Canadians. I was motivated to
have my voice heard, so that heart patients, both young and old,
could have a better expectation of care. I was able to discover a
way to accomplish my goals and objectives in a new way.
This epiphany would not have been possible if my cardiologist
had not taken the initiative to introduce me to other young HF
patients. Upon speaking to these individuals, one with an ICD
and one with a left ventricular assist device, I developed a sense
of hope. A sense that, I was more than my disease. A sense that,
with some hard work and dedication, I could live the quality
of life I desired. Furthermore, I discovered the importance
of peer-to-peer mentorship and talking to others with ‘lived
experience.’ Interacting with like-mind individuals branched
into new networks, friendships and ultimately the HeartLife
Foundation (www.HeartLife.ca), which I co-founded with
Dr. Jillianne Code. The HeartLife Foundation is Canada’s only
Patient Advocacy Charity focused on creating a better expectation
of care for Canadians living with HF.
One of the foundational components of HeartLife is to
educate patients and caregivers to help them understand HF,
treatments, prognosis, and care continuum. From experience,
I know that despite being educated and young, HF is a difficult
disease to comprehend. Comprehension is further hindered when
both physical and mental stress is present. When someone is
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told they are in HF, or at least in my case, the question that often
arises is, “Am I going to die?” When the initial shock subsides,
90% of the information that was told to me was forgotten. I was
grateful for my support network, peers and team for continuing
to reinforce the information. However, I have learned that I
am the exception and not the rule. Education is the key to
empowerment. Empowerment is the key to managing your
disease effectively.
My progression through HF and eventual heart transplant
has changed my perspective on life. I am now more healthy
and able than ever. I am motivated by my experience to help
change the way Canadians look at, talk about, and treat HF. I
have learned that the face of HF is ever-changing and that each
patient is unique. Therefore, the way we view each patient is
unique and treatment must be patient centred.

Heart Failure in the Young: Unique Clinical
Challenges
Several unique aspects of HF in the young make it especially
difficult to diagnose and to optimize quantity and quality of
life. A clear paradox exists in young individuals: HF symptoms
are less typical in nature and less severe, yet acuity at index
presentation is greater and ejection fraction is lower.10 Recent
Canadian data show that in young patients (<45 years old),
HF-related mortality is very high, approaching 30% at 5-years
of follow-up.3 However, since this group makes up a small
proportion of HF cases (1.4%, or ~8,000 new cases per year)3,
it may be underappreciated amongst physicians. The poor
sensitivity of the physical exam, coupled with a reluctance to
order tests in a young person deemed unlikely to have serious
pathology, may further contribute to diagnostic delay.11 Indeed,
in the patient perspective described in the previous section, a
life-threatening presentation of HF was initially misdiagnosed
as the common cold. In the CHARM (Candesartan in Heart
Failure Assessment of Reduction in Mortality and morbidity
program) sub-study of young patients, HF hospitalizations
were found to be more frequent, the cause of HF was more
likely elusive, and adherence to guideline-directed medical
therapy was lower.10 These observations have a sound
physiological basis, as blood pressure is normally lower in
this age group, making orthostatic side effects greater, and
decompensation more likely.12,13 Although substance use
disorders may be a presumptive cause of otherwise idiopathic
HF in the young, they are rarely contributory.10 Misattributing
substance use as the cause of HF, and presuming therapeutic
non-adherence in the young can adversely affect cardiac
transplant eligibility and advanced mechanical circulatory
support candidacy, which can erode patient trust, engagement
and shared decision-making.
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Patient Engagement and Shared Decision Making
Patient engagement in HF is a major focus of advocacy initiatives
in Canada. As noted in the patient perspective, the HeartLife
Foundation is dedicated to education and the empowerment
of patients, families, and caregivers of those living with HF in
Canada. It is imperative that clinicians take time to regularly
listen to patients’ description of symptoms, understand their
experiences and values, and provide accurate information
regarding the natural history of HF, including therapeutic
options and prognosis. This open exchange of information
allows for advanced care planning and shared decision-making.
Too often, the possibility of admission to a critical care unit, the
emergent need for mechanical circulatory support and/or cardiac
transplantation, and a terminal event comes as a surprise to the
patient and their family.11 Risk of mortality is readily quantifiable,
but the quality of life is an important measure that physicians
underestimate when counselling patients.14 Some patients may
wish to sacrifice their probability of survival for incremental
improvements in quality of life. Over time, and depending
on candidacy for definitive therapies like cardiac transplants,
these values and preferences may change. The American Heart
Association recommends that these preferences be reviewed
on an annual basis, at the beginning of any hospitalization,
and selected clinical milestones, such as after the occurrence of
ICD shocks.11 Although these discussions may seem drastic to
such young individuals, it is important to recognize that some
therapies have weaker evidence in non-ischemic cardiomyopathy,
and that decision-making should always be shared, especially
when resources are limited (e.g., cardiac transplant). Revisiting
these discussions at regular intervals is important, as many HF
patients, even if young, have neurocognitive impairment, anxiety,
and depression, different cultural and/or religious beliefs, and
may experience changes to family dynamics that may alter their
perspectives over time.7,8 Time is often a limited resource, and
clinicians must be sure to anticipate the extra time it takes to
address these issues when seeing a younger HF patient. Emerging
patient-led resources and advocacy groups can be an important
source of information and support for these individuals.

Moving Toward Patient Centredness in Canada
The Triple Aim framework, developed by the Institute for Healthcare
Improvement, highlights the patient experience of care as a
foundational pillar of high performing healthcare systems.15 Similarly,
the Institute of Medicine has identified patient-centredness as a
strategic driver for transforming healthcare and a key feature of quality
in health service delivery.16 Despite being a cornerstone of quality
care, as previously noted, patient-centredness is rarely evaluated
in large clinical trials, and focus is placed on other dimensions of
quality related to improving population health or cost-avoidance.
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The Food and Drug Administration does not include a metric of
patient-centredness among its suggested endpoints for HF drug
development despite the broad availability of tools that can measure
patient experience.17 Beyond new therapies and treatments, there
is a systemic lack of emphasis on patient-reported experience
measures (PREMs) related to HF process of care, which may have
significant variability based on patient age. Our current inventory
of HF key performance indicators (KPIs) are largely related to inhospital system-level processes and adherence to evidence-based
medical therapy but direct measures of patient-centredness and
the patient experience of care are missing,2,18
While the principles underpinning continuous quality
improvement have been well articulated,19 this requires
performance measurement and establishment of a cycle that
results in the development and implementation of practice
guidelines. Currently, PREMs do not fit into the established
rubric of quality improvement for HF. Thus, it is essential for KPIs
that integrate patient-important outcomes to be: (a) measured
and reported in clinical trials, and (b) serve as a meaningful
component of HF health systems evaluations. In Canada, these
should be included among the Canadian Cardiovascular Society’s
HF Quality Indicators, that act as a benchmark for best practice
related to HF care nationally. Moreover, the value of patientcentred endpoints must be considered by regulatory bodies
when evaluating public coverage of new therapeutic options for
the treatment of HF, moving beyond traditional frameworks for
assessing efficacy.

Conclusions
The lived experience of patients with HF, especially younger
individuals, is not adequately addressed by existing trials and
consensus guidelines. As data continually emerge demonstrating
that quality of life, mood, and anxiety disorders, as well as
neurocognitive dysfunction, are predictors of morbidity and
mortality, it is apparent that better knowledge translation of
these outcomes, which are important to our patients, is needed.
Strategies to reduce the burden of disease, beyond traditional
clinical endpoints should be the focus of our new knowledge
development. Moreover, the redesign of our health systems and
clinical trials apparatus to ensure the perspectives of those with
lived experience are foundationally integrated into our work
must be a priority. In Canada, a growing patient-led foundation
exists called HeartLife Canada, which is striving to address many
of these unmet needs, but greater physician knowledge and
engagement are also needed. By advocating for greater awareness
of the HF lived experience, we may collectively improve the lives
of thousands of young Canadians living with this challenging,
and often invisible disorder.
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