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The Heart Failure Cycle

Clinical instability

Hospitalization

Hospital discharge

Acute Heart Failure

End-of-life
Planning 

Death

Clinical stability
RS McKelvie 2017





Changes in the Population Pyramid
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Source: Statistics Bureau, MIC; Ministry of Health, Labour and Welfare.



With Each Subsequent HF Hospitalisation, the 
Risk of Death Almost Doubles for Patients 

with Symptomatic Chronic HF

First hospitalisation refers to patients who were hospitalised for HF for the first time from 1 Jan 2000–31 Dec 2004
CI, confidence interval; HF, heart failure
Setoguchi S et al. Am Heart J. 2007;154:260–266
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) The majority of patients were 

alive 2 years after the first HF 
hospitalisation; approximately 
half had died by 1 year after 3 

hospitalisations

Median survival (50% mortality) for patients with HF after each HF hospitalisation



MORTALITY RATE IS HIGHER FOR HEART 
FAILURE THAN SOME CANCERS

Survival rates in men 

0.0

0.2

0.4

0.6

0.8

1.0

0 2 4 6 8
Years since diagnosis

Su
rv

iv
al

Prostate cancer
Lung cancer
Colorectal cancer
Bladder cancer
Heart failure

Breast cancer
Colorectal cancer
Lung cancer
Ovarian cancer
Heart failure

0.0

0.2

0.4

0.6

0.8

1.0

0 2 4 6 8
Years since diagnosis

Su
rv

iv
alWhy are heart failure patients not managed with 

the same urgency as patients diagnosed with cancer?

The mortality rate for patients with chronic HF is as high as 50% at 5 years post-diagnosis1,2,3

Survival rates in women
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1. Mamas et al. Eur J Heart Fail. 2017;19(9):1095-1104; 2. Benjamin et al. Circulation 2017;135(10):e146-e603; 3. Roger et al. JAMA 
2004;292:344–50



Decline In Systolic Function Leads To Activation Of 
Three Major Neurohormonal Systems

•Ang=angiotensin; AT1R=angiotensin II type 1 receptor; HF=heart failure; NPs=natriuretic peptides; 
NPRs=natriuretic peptide receptors; RAAS=renin-angiotensin-aldosterone system
•Levin et al. N Engl J Med 1998;339:321–8; 
Nathisuwan & Talbert. Pharmacotherapy 2002;22:27–42; 
Kemp & Conte. Cardiovascular Pathology 2012;365–371; 
Schrier & Abraham. N Engl J Med 2009;341:577–85

HF SYMPTOMS & 
PROGRESSION
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RS McKelvie 2016



Incremental Benefit of Drug Therapies for 
HFrEF
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Summary results of treatment effect vs. placebo for selected drug group or combination 
of groups and for each endpoint

ARNI, angiotensin-receptor-neprilysin inhibitor, BB, beta-blocker
Komajda M et al. Eur J Heart Fail 27 May 2018. doi:10.1002/ejhf.1234



DAPA-HF: Reduction in CV death, HF 
hospitalization, urgent HF visit

1
CV, cardiovascular; HR, hazard ratio; NNT, number needed to treat
McMurray JJV et al. N Engl J Med 2019;381(21):1995-2008.



(ARNi + BB + MRA + SGLT2 inhibitor) vs limited conventional therapy (ACEi/ARB + BB)

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor neprilysin inhibitor; BB, β blocker; CI, confidence interval; 
CV, cardiovascular; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; MRA, mineralocorticoid receptor antagonist; SGLT2, sodium–glucose co-transporter 2
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Treatment

Comprehensive therapy

Conventional therapy

Protected mean event-free survival
Comprehensive therapy
Conventional therapy
Difference (95% CI)

14.7 years (12.6, 17.1)
6.4 years (4.8, 8.0)
8.3 years (6.2, 10.7)
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Treatment

Comprehensive therapy

Conventional therapy

Protected mean overall survival
Comprehensive therapy
Conventional therapy
Difference (95% CI)

17.7 years (14.9, 20.5)
11.4 years (9.2, 13.5)
6.3 years (3.4, 9.1)
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Starting at age 55 Starting at age 65

Primary endpoint: Composite of CV death or first hHF

Adapted from Vaduganathan M, et al. Lancet 2020;396:121–128



Updated Canadian Cardiovascular Society 
Guidelines for Treatment of HFrEF

Towards 4 Pillars of Care

HFrEF:
LVEF ≤40% and symptoms

Initiate Standard Therapies

ACEi/ARB
ARNI    or then substitute

ARNI
MRA   Beta-blocker SGLT2 inhibitor

Reassess LVEF, symptoms,
clinical risk

Assess clinical criteria
for other therapies

ivabridine
vericiguat

hydralazine/ISDN
omecamtiv mecarbil?

Over ~3 months: Initiate standard therapies as soon as
possible and titrate to target or maximally tolerated doses

Presented at Canadian Cardiovascular Congress, October 2020



ARNI, angiotensin-receptor-neprilysin inhibitor; EF, ejection fraction; HFrEF, heart failure with reduced ejection fraction 
Green SJ et al. J Am Coll Cardiol 2018; 72(4):351-366.

Are we actually optimizing our HF patients?
Contemporary outpatient HFrEF patients, CHAMP-HF

1
3

Mean age 66
Mean EF 29 +/- 8%

Target dose of 
ACEI/ARB/ARNI or 
B-blocker 14–28%, 
MRA 77%



QUALIFY Registry: Adherence to GDMT –
Canada

Patients treated with
ACEIs or ARBs = 86.8%

Patients treated with
B-blockers = 95.3% MRA

Adapted from CHFS 2019



Impact of delay to therapy per year in Canada
Imputed from the PARADIGM-HF Trial results

Huitema, McKelvie et al., CJC Open 2020



Building a model for supporting system integration 
for heart failure care in Ontario



Integrated Model of Heart Failure Care: Spoke-Hub-
Node
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The intensity and level of 

care may vary over time 

with the patient’s 

complexity and risk 

changes, but the goal is 

to ensure that high 

quality care is available 

as close to home as 

possible and that care is 

coordinated across all 

levels of care.



Summary 
• HF is associated with great morbidity and mortality; 

greater than some cancers
• Recent CCS HF Guidelines state 4 drug groups need 

to be initiated in HF patients
• Recent CCS guidelines also state optimization 

should be completed within 3 months 
• Therefore, initiating alone is not enough, we need 

to optimize to reduce hospitalizations and save lives
• We also need to critically analyze how we manage 

patients with HF and work to create change in the 
system for the benefit of the patients
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