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Bias Mitigation
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Learning Objectives:

• By the end of the session, participants will be able to:
• Classify heart failure phenotypes using correct and updated clinical 

nomenclature for your heart failure patients.
• Formulate an evidence-based treatment plan incorporating the core 

pillars of guideline directed medical therapy (GDMT) in your practice.
• Implement patient centred, multidisciplinary approaches to improve 

individualization, reduce readmissions and optimize long term care of 
patients in your practice.
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Mr. Smythe
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Mr. Smythe

• Mr. Smythe is a 70 year old male well known to your PCN.
• He presents today for a refill on a prescription for furosemide 

40mg BID.  
• He tells you that he was just discharged from the emergency 

department one week ago……………
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Mr. Smythe

• He continues to tell you that over the past 2 months he has been 
feeling unwell. 

• He first noticed being “short on air” while walking.  He used to 
walk to his pharmacy and back (4 blocks), daily without stopping.  
A month ago, he had to stop 4 times and then stopped going.

• He also notes was avoiding the stairs in house because of SOBOE.

• He has had 2 courses of antibiotics in the last month without any 
improvement as they thought it was pneumonia.
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Mr. Smythe

• He complains of being “low on energy”.  You ask him how he is 
sleeping……..

• He says that he just can’t get comfortable in his recliner chair.  
When you ask him why he is sleeping in a chair, he reports 
that he is unable to lay flat as he “can’t breath”.  

• He has been sleeping in the chair for the last week, prior to 
that he could sleep in bed as long as he had 3 large pillows 
under his head, for weeks prior.
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Mr. Smythe

• He has also noticed swelling in both of his ankles over the last 
month that has not gone away.  He reports having swelling before, 
but usually only on hot days and if he stood too much and it would 
be gone the following day.

• He describes not having an appetite, but still continues to gain 
weight, about 15 pounds in the last month.
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Mr. Smythe

• When you ask what the doctors told him when his was in the 
emergency he states………

“They tell me that I am retaining fluid and they think that my heart is 
not pumping well. I have tests and an appointment with a heart 
doctor in 2 weeks. They also said something about heart failure.  
What is heart failure?”
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What is heart failure (HF)?

• HF is a clinical syndrome with diverse causes
• Characterized by typical symptoms, physical examination signs 

and lab or imaging abnormalities suggestive of:
• Pulmonary or systemic congestion
                            OR
• Changes in cardiac output attributed to underlying structural or 

functional cardiac abnormality
• Results in:

• Decrease cardiac output 
• Unable to meet metabolic demands of the body
• Only able to maintain cardiac output with abnormally high cardiac pressures
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Phenotypes of HF

• Classification of HF by cause
• Classification of HF according to LVEF
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Classification: LVEF 
2017

 Canadian 
Guidelines

2021
 First Universal 

Definition

2025 
Canadian 

Guidelines

2026 
Second Universal 

Definition

LVEF ≤40% HFrEF HFrEF HFrEF
HFrEF

LVEF 41-49% HFmrEF HFmrEF

HFnrEFLVEF ≥ 50% HFpEF HFpEF HFpEF

LVEF > 40%; 
previously below

HFimpEF HFimpEF HFimpEF HFimpEF

15Walsh et al. Circ 2026; 154:https://doi.org/10.1161/CIR.0000000000001455 
Ezekowitz JA et al.. Can J Cardiol. 2017 Nov;33(11):1342-1433. 

Bozkurt B, et al. J Card Fail. 2021;27:387–413. doi: 10.1002/ejhf.2115
Virani S, et al. Can J Cardiol 2025: 1857-1874.



Classification: LVEF

• Key criterion for HF trials for decades
• Fundamental for extrapolating efficacy from clinical trials to clinical 

practice
• Determining appropriate treatment
• Understanding expected response to therapy
• Monitoring individuals

• However…..
• Cut-offs are arbitrary
• Variability in measurement in echocardiography
• Variability between imagining modalities
• Debate on cut-offs for different patient groups
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Measurement of Left Ventricular Ejection 
Fraction (LVEF) is variable

Stroke Volume (SV)

LV End Diastolic Volume (SV)

Results may vary by up to 10% 
LVEF 40% versus 35-40% or 40-45% 
versus 35-45%

Normal  50-70%
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Trajectories of HF
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Ejection 
fraction can 
change over 
time
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Volume 
Overload

Pressure 
Overload

https://doi.org/10.3399/bjgp24X736396

HFmrEFHFrEF HFpEF
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General Approach to the patient with HF

1. Fluid assessment
• Wet? Dry? Euvolemic?
• Goals of therapy

• Symptoms

2. Disease modification
• Goals of therapy

• Morbidity
• Mortality

• Correct medications
• Target doses

3. Risk reduction
• Evaluate and manage reversible causes
• Manage risk factors
• Self-care: daily weights, self-monitoring, salt and fluids

Priority will change 
depending on where 
they are in disease 

trajectory

Disease 
modification will 

depend on the type 
of HF
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McDonald M et al. CCS/CHFS heart failure guidelines update: defining a new pharmacologic standard of care for HFrEF. Can J Cardiol 2021;37(4):531-46. 
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captopril
enalapril
lisinopril
ramipril

trandolapril

candesartan
valsartan

sacubitril / 
valsartan

bisoprolol
carvedilol 

metoprolol 

eplerenone 
spironolactone

dapagliflozin
empagliflozin

BENEFITS:
•    risk of mortality
•    risk of HF 

hospitalizations
• improve HF symptoms

Strive to initiate the above 
agents within 3 to 6 months 
after diagnosis, and titrate 

to target or maximally 
tolerated doses.

Quadruple Therapy (Strong Recommendation, Moderate Quality Evidence)
Target or maximum tolerated dose (Strong Recommendation, High Quality Evidence)

ACEI

ARB

ARNI
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Open Heart: http://dx.doi.org/10.1136/openhrt-2021-001585
24



Butt JH, et al.  J Am Coll Cardiol HF 2022;10:543-55

DAPA-HF
Post-hoc

More comprehensive treatment 
= less HHF + CV death
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Practical Approach

Heart Fail Reviews 2023; 28:1221-34
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Individualization is key……
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Barry A, et al Can Pharm J 2026; 159: https://doi.org/10.3138/cpj-25-0119  
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New Definition

Virani S, et al.  CJC 2025; 1857-74
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Virani, Sean et al.   Canadian Journal of Cardiology, Volume 41, Issue 10, 1857 - 1874

2025 CCS / CHFS Guidelines
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Trial (Years) Population N Primary Endpoint Relative Effect ARR / NNT* Key Takeaway

SGLT2i EMPEROR-Preserved 
(2017–2020)

Symptomatic HF LVEF 
>40% ↑ NT-proBNP 5988 CV death or HF hospitalization HR 0.79 (0.69–0.90) 3.3% → NNT 30

Consistent ↓ HF 
hospitalizations No 
clear CV death 
reduction

DELIVER 
(2018–2022)

Symptomatic HF LVEF 
>40% ↑ BNP 6263 CV death or worsening HF HR 0.82 (0.73–0.92) 3.1% → NNT 32 Confirms SGLT2 

class effect

32



Trial (Years) Population N Primary Endpoint Relative Effect ARR / NNT* Key Takeaway

SGLT2i EMPEROR-Preserved 
(2017–2020)

Symptomatic HF LVEF 
>40% ↑ NT-proBNP 5988 CV death or HF hospitalization HR 0.79 (0.69–0.90) 3.3% → NNT 30

Consistent ↓ HF 
hospitalizations No 
clear CV death 
reduction

DELIVER 
(2018–2022)

Symptomatic HF LVEF 
>40% ↑ BNP 6263 CV death or worsening HF HR 0.82 (0.73–0.92) 3.1% → NNT 32 Confirms SGLT2 

class effect

ARNI PARAGON-HF 
(2014–2018)

Symptomatic HF LVEF 
≥45% 4822 Total HF hospitalizations + CV 

death RR 0.87 (0.75–1.01) ~2% → NNT ~50
CI included no 
difference; Signal in 
lower EF & women

33



Trial (Years) Population N Primary Endpoint Relative Effect ARR / NNT* Key Takeaway

SGLT2i EMPEROR-Preserved 
(2017–2020)

Symptomatic HF LVEF 
>40% ↑ NT-proBNP 5988 CV death or HF hospitalization HR 0.79 (0.69–0.90) 3.3% → NNT 30

Consistent ↓ HF 
hospitalizations No 
clear CV death 
reduction

DELIVER 
(2018–2022)

Symptomatic HF LVEF 
>40% ↑ BNP 6263 CV death or worsening HF HR 0.82 (0.73–0.92) 3.1% → NNT 32 Confirms SGLT2 

class effect

ARNI PARAGON-HF 
(2014–2018)

Symptomatic HF LVEF 
≥45% 4822 Total HF hospitalizations + CV 

death RR 0.87 (0.75–1.01) ~2% → NNT ~50
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MRA TOPCAT 
(2006–2012)

Symptomatic HF LVEF 
≥45%
Spironolactone 45mg 
daily

3445 CV death, aborted arrest, or HF 
hospitalization HR 0.89 (0.77–1.04) 1.8% → NNT 56

Regional 
heterogeneity 
Possible benefit 
(Americas)

FINE-ARTS-HF
 (2020–2023)

Symptomatic HF LVEF 
≥40%
Finereone 20-40mg 
daily

6001 Total worsening HF events + CV 
death RR 0.84 (0.74–0.95) ~2.4% → NNT ~42

↓ Worsening HF 
events. Mortality 
unchanged
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GLP-1 SUMMIT 
(2021–2024)

HFpEF + Obesity LVEF 
≥50%

Tirzepatide 15mg sc 
weekly

~731 1) CV death or worsening HF
2) 2) KCCQ change ~HR 0.62† ~4–5% → NNT ~20–

25†

First obesity-focused 
trial showing benefit 
on hard outcomes + 
QoL

STEP-HFpEF 
(2020–2022)

HFpEF + Obesity LVEF 
≥45% BMI ≥30

Semaglutide 2.4mg sc 
qweekly

529 KCCQ-CSS change +7.8 points (4.8–
10.9) —

Major symptom 
improvement ~13% 
weight loss Not 
event-driven
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GLP-1

https://doi.org/10.1161/CIRCULATIONAHA.120.045888
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GLP-1: SUMMIT Trial
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International, DB, R, PC

P HFpEF LVEF > 50%; BMI > 30: NYHA II-IV
Enrichment criteria (at least 1):
• NTpBNP > 200 pg/mL (or > 600 if AF
• LA enlargement
• elevated filling pressures
• HF decompensation with 12 mos
• eGFR < 70ml/min at baseline

I Tirzepatide 15mg weekly (GLP-1 / GIP) (n=364) (up-titrate 2.5mg q4 weeks)

C Placebo (n=367)

O Adjudicated death from cardiovascular causes or a worsening heart-failure event (assessed in a 
time-to-first-event analysis) and 
the change from baseline to 52 weeks in the Kansas City Cardiomyopathy Questionnaire clinical 
summary score (KCCQ-CSS; scores range from 0 to 100, with higher scores indicating better quality 
of life)

SUMMIT Trial
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Results

P Age : 65
Female: 53%
White: 70%
NYHA II: 72%
Weight:  102kg / BMI 38
LVEF = 60%
NTpBNP = 180
Hosp with 12 mos: 48%
Meds:
- MRA 35%
- SGLT2i 17%

I Tirzepatide: 72% at target dose; 19.2% discontinued; 4% for GI discomfort

C Placebo: 79% ; 21.3% discontinued

SUMMIT Trial
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SUMMIT trial

Death for CV cause or worsening HF event
40



SUMMIT Trial
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Conclusion
• Tirzepatide decreases worsening HF events, improves symptoms and QOL (and reasonably 

well tolerated)
• Proposed mechanisms

• Decrease fat mass =  decrease inflammation (decrease CRP) / plasma volume
• Reverse pro-inflammatory pathways independent of weight loss
• Decrease BP

• Outstanding questions
• Target dose or target weight
• Duration of therapy 
• Impact on lean muscle mass

• Practical issues
• No indication for HF for either tirzepatide or semaglutide
• GDMT may need to be adjusted with large weight loss 
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Practically speaking……

• ARNIs
• No Canadian indication currently
• Not covered by public plans for HF 

• MRAs
• Spironolactone

• Data less robust in HFnrEF
• Finerenone

• Indication: reducing risks in adults with heart failure with a left ventricular ejection 
fraction (LVEF) of 40% or greater

• Not covered by public plans for HF (only DM+CKD)
• Added benefits in CKD +/-DM

• Is it a class effect??
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MRAs

HFrEF HFrEF

HFnrEF HFnrEFHFrEF: HF with reduced HF
HFnrEF: HF with non-reduced HF Diabetologia 67, 246–262 (2024). https://doi.org/10.1007/s00125-023-06031-1

$0.05                              $1.37                             $3.26
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What about ADE?

• ARTS
• Phase IIb
• Finerenone 2.5,5, 10mg vs 

Spironolactone 25-50mg (open 
label)

• HFrEF + CKD (eGFR 90-60 
ml/min)

• 1 mos follow-up

Pitt B, et al.  Eur Heart J 2013; 34: 2453-2463
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What about ADE?

• ARTS-HF
• Phase 2b
• n= 1066
• HFrEF + T2DM and/or CKD
• Finerenone 2.5, 5, 7.5, 10 or 

15mg; up-titrated to 5, 10, 15, 
20mg (day 30) vs eplerenone 
25mg q2d, 25mg daily (day 30); 
50mg (day 90)

• 40% on MRA previously

Filippatoes G, et al.  Eur Heart J 2016; 37: 2105-2114
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HFmrEF/ HFpEF Guideline recommendations

Canadian
2025

European
2023

American
2022/2023

HFnrEF HFmrEF HFpEF HFmrEF HFpEF

Beta-blocker - Yes (weak) - Yes (weak) -

ARB Yes (weak) Yes (weak) - Yes (weak) Yes (weak)

MRA Yes (strong) Yes (weak) - Yes (weak) Yes (weak)

ARNI Yes (weak) Yes (weak) - Yes (weak) Yes (weak)

SGLT2i Yes (strong) Yes 
(strong)

Yes 
(strong)

Yes 
(moderate)

Yes 
(moderate)

GLP-1 Yes – BMI > 30; LVEF > 45% 
(weak) pre-data pre-data
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Putting it all together……..

48
Barry A, et al Can Pharm J 2026; 159: https://doi.org/10.3138/cpj-25-0119  
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Would you use this drug in HF??

Arch Intern Med 2008;168:687-94

Absolute risk reduction 
6.2%, NNT=17 at 6-12 
months

1 HF patient avoids 
hospitalization over 6-12 
months for every 17 HF 
patients treated by a 
pharmacist
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Pharmacists improve HF outcomes

Arch Intern Med 2008;168:687-94

Absolute risk reduction 
6.2%, NNT=17 at 6-12 
months

1 HF patient avoids 
hospitalization over 6-12 
months for every 17 HF 
patients treated by a 
pharmacist
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Rx interventions that improve HF outcomes

• Educate patients & colleagues
• BPMH, med rec at transitions of care
• Prevent, identify & treat adverse drug events
• Prevent, identify drug interactions
• Improve adherence & access
• Optimize (start & titrate) pharmacotherapy

Arch Intern Med 2008;168:687-94
J Card Fail 2013;19(5):354-369
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Resources

https://www.heartfailurecare.ca/
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Resources

https://myhealth.alberta.ca/alberta/AlbertaDocuments/Heart%20Failure%20Medicines%2
0Handout%20FINAL_July%2022,%202022.pdf 54



Learning Objectives:

• By the end of the session, participants will be able to:
• Reclassify heart failure phenotypes using correct, updated 

clinical nomenclature and diagnostic criteria.
• Formulate an evidence based treatment plan incorporating the 

core pillars of guideline directed medical therapy (GDMT)
• Implement patient centred, multidisciplinary approaches to 

improve individualization, reduce readmissions and optimize 
long term care.
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Thank you for your attention
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