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Case: Ms. Wynded
• 75 year old woman

• DM2 treated with metformin 
1000 mg BID and glyburide 5 mg 
BID

• History of HF due to previous 
MI and AF

• LVEF 33%, declined ICD therapy

• Used to walk 30 min daily 
without shortness of breath

• Now NYHAIII for the past 2 
weeks with orthopnea

• In clinic:

– On perindopril 8 
mg/day, bisoprolol 10 
mg/day, spironolactone 
12.5 mg/day

– Creatinine 131 μmol/L, 
eGFR 36 mL/min/1.73 
m2, K+ 5.2 mmol/L

– HR 83 bpm, atrial 
fibrillation

– BP 120/78 mmHg

3BID, twice a day; BP, blood pressure; EF, ejection fraction; eGFR, estimated glomerular filtration rate; HR, heart rate; ICD, implantable cardioverter defibrillator; 

K+, potassium; MI, myocardial infarction; NYHA, New York Heart Association Functional Classification; T2DM, type 2 diabetes mellitus



Objectives

• Describe an approach to diagnosing heart failure 
(HF) and how to use the terms HFrEF and HFnrEF

• Review foundational guideline-directed medical 
therapies (GDMT) for patients with HFrEF

• Highlight an approach to initiating and maintaining 
the “Fantastic Four” in a busy clinic



CCS Diagnosis Algorithm for HF

CCS, Canadian Cardiovascular Society

Ezekowitz JA. Can J Cardiol. 2017;33(11):1342-1433. 



Definition of HFrEF

Virani S et al. Can J Cardiol. 2025;41(10):1857-1874



CCS/CHFS 2021 HF Guidelines
• We recommend that in the absence of contraindications, 

patients with HFrEF be treated with combination therapy 
including 1 evidence-based medication from each of the 
following categories (Strong Recommendation; Moderate-Quality 

Evidence):
– a. ARNI (or ACEI/ARB);

– b. β-blocker;

– c. MRA; and

– d. SGLT2 inhibitor.

• The Committee acknowledges lack of evidence favouring one 
particular titration strategy for guideline-directed medical 
therapy (GDMT) over another.



Vasorelaxation

 Blood pressure

 Sympathetic tone

 Aldosterone levels

 Fibrosis

 Hypertrophy

 Natriuresis/diuresis
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*Neprilysin substrates listed  in order of relative affinity for NEP: ANP, CNP, Ang II, Ang I, 

adrenomedullin, substance P, bradykinin, endothelin-1, BNP

Levin et al. N Engl J Med 1998;339:321–8;  Nathisuwan & Talbert. Pharmacotherapy 2002;22:27–42; 

Schrier & Abraham N Engl J Med 2009;341:577–85; Langenickel & Dole. Drug Discov Today: Ther 

Strateg 2012;9:e131–9;

 Feng et al. Tetrahedron Letters 2012;53:275–6
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Sacubitril/valsartan simultaneously promotes 
the NP pathway and inhibits the RAAS pathway



Sacubitril/Valsartan: Early separation in 
HFrEF and acute decompensated HF

CV, cardiovascular; HR, hazard ratio; NT-pro-BNP, N-terminal pro b-type natriuretic peptide; sac/val, sacubitril/valsartan

 1. McMurray JJ et al. N Eng J Med 2014;371(11):993-1004; 2. Velazquez EJ et al. N Eng J Med 2019;280(6): 539-548.



SGLT2i IMPROVES 
CARDIAC FUNCTIONS 

• Decreases intravascular volume and 

blood pressure by reducing preload 

and afterload through osmotic diuresis 

and natriuresis

Early RCTs showed 

reduced risk of HFH and CV death

• Reverses cardiac remodeling through 

anti-inflammatory and antifibrotic 

effects, reduced oxidative stress, and 

improved endothelial function 

• Enhances myocardial efficiency



SGLT2 inhibitors in HFrEF
DAPA-HF EMPEROR-Reduced

SGLT2 inhibitor Dapagliflozin 10 mg daily Empagliflozin 10 mg daily

No. of patients 4,744 3,730

Inclusion criteria LVEF ≤40% +/-DM (42%) LVEF ≤40% +/-DM (50%) 

eGFR >30 >20

Median follow-up 18.2 months 16 months

Primary outcome CV death + HF composite 

(HF hosp + urgent HF visit)

CV death + HF hosp 

Results HR 0.74 (0.65-0.85); P<0.001 HR 0.75 (0.65-0.86); P<0.001

McMurray JJV et al. N Engl J Med. 2019;381:1995-2008. 

Packer M et al. N Engl J Med. 2020;383:1413-1424. 

Consistent regardless of 

DM status, age, sex, baseline ARNI



Figure 1 
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Cluster Scheme:
Initiation and Titration of HFrEF GDMT
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How to Follow Up a Patient Initiated on Sacubitril Valsartan
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How to Follow Up a Patient Initiated on SGLT2i
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How to Follow Up a Patient Initiated on Ivabradine



Nonpharmacologic Strategies for All HF Patients

• Typical sodium intake ≤2000 mg/day

• Fluid restriction in selected patients

• Daily weight monitoring with diuretic sliding scale

• Regular exercise may improve quality of life

• Achieving and maintaining healthy body weight

• Smoking cessation

• Annual influenza, periodic pneumococcal pneumonia 
immunizations and current/future vaccines relevant to this high-
risk population (e.g. COVID-19)

• Close follow-up and disease management

• Patient and caregiver education
17



I-NEED-HELP Mnemonic:
Referral to HF Specialist

• I = inotropes

• N = NYHA class/natriuretic peptides

• E = end-organ dysfunction (renal, liver)

• E = LVEF ≤25%

• D = defibrillator shock

• H = at least 1 HF hospitalization in the prior 12 months

• E = edema, escalating diuretics

• L = low blood pressure

• P = prognostic medications (inability to increase or need to decrease)

18Baumwol J. “I NEED HELP”: a mnemonic to aid timely referral in advanced heart failure. J Heart Lung 

Transplant. 2017;36:593–594.



Takeaway Messages
• HFrEF is highly treatable

– Use all 4 pillars early (ARNI/ACEi/ARB, beta-blocker, MRA, SGLT2i)

– Benefits are additive and rapid

• Time matters
– Initiate and uptitrate within weeks, not months

– Early optimization reduces hospitalizations and mortality

• Don’t let barriers delay therapy
– Renal dysfunction, hypotension, hyperkalemia are oftentimes 

manageable, and not contraindications

– Adjust, monitor, and keep patients on therapy

• Care beyond medications

• Recognize risk early and when to refer
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