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Mitigation of Potential Bias

 I will only use generic names of drugs; no bias perceived

 I will not discuss off label use

 I will only use peer-reviewed literature and national 
specialty society recommendations



Object ives

 Review the major types of heart failure with a focus on heart 
failure with reduced ejection fraction (HFrEF).

 Define guideline directed medical therapy (GDMT) for heart 
failure and its impact on patient outcomes.

 Describe provincial strategies to improve access to and 
uptake of GDMT for patients with heart failure.

 Introduce the Cardiac Services BC GDMT Toolkit and its role 
in supporting evidence based care.

 Identify practical actions primary care physicians can take to 
recognize, initiate, and optimize treatment for patients with 
HFrEF.



Toolk i t  for  prescr ib ing medicat ions for  HFrEF

https://www.cardiacbc.ca/clinical-resources/heart-failure



Causes of  heart  fai lure

1. Muscle 2. Electrical

3. Coronaries 4. Valves

Many causes
Alcohol, Amyloid, Atrial 
fibrillation, Atrial flutter, 

Cancer treatment, 
Constriction, Diabetes, 
Drugs, Dyssynchrony, 

Familial, Genetic, 
Hypertension, Hypertrophic, 

Infiltrative, Ischemic, 
Metabolic, Myocarditis, 
Neuromuscular, Pacing, 

Peripartum, PVCs, Sarcoid, 
Sepsis, Takotsubo, Valves, 

Viral



What  do the  Canadian Cardiovascular  Socie ty 
and Pr ince  have in  common?



HFnrEF:  the syndrome former ly known as  
HFmrEF and HFpEF

 Similar outcomes and treatment response >40% LVEF

 Unified, practical framework for consistent, evidence-based care



Most  important ly,  how do you say i t?
HFnrEF:  ‘HF none rEF’



Reduced and non-reduced  e ject ion f ract ion

Reduced ejection fraction

(HFrEF)

LVEF ≤ 40%

Non-reduced ejection 
fraction (HFnrEF)

LVEF > 40% 



HFrEF:  Quadruple therapy is  s tandard of  care

McDonald M, et al. Can J Cardiol. 2021;37:531-546



COPERNICUS  2001MERIT-HF  1999

12

Months

M
or

ta
lit

y

0 3 6 9 15 18 21

20

15

10

5

0

Placebo

Metoprolol XL

RR = 34%
p=0.0062

US Carvedilol 1996

S
u

rv
iv

a
l

0.5

0.6

0.7

0.8

0.9

1.0

Days
0 50 100 150 200 250 300 350 400

Carvedilol

Placebo

p<0.001

CIBIS-2  1998

0
0

3 6 9 12 15 18 21

100

90

80

60

70

Carvedilol

Placebo

Months

RR = 35%
p=0.00013

Days

Bisoprolol

Placebo

0

0.6

0.8

1.0

0 200 400 600 800

RR = 34%
p<0.0001

S
u

rv
iv

a
l

S
u

rv
iv

a
l

Beta-b lockers reduce morta l i ty  by 35% in  
HFrEF



Aldosterone /  minera locort icoid  receptor  
antagonists (MRA) in  HFrEF

RALES trial (spironolactone)

 30% reduction all-cause mortality

 LVEF ≤ 35%

 NYHA IV within 6 months

 n=1663

EMPHASIS-HF trial (eplerenone)

 37% reduction CV death or HF 
hospitalization

 LVEF ≤ 35%

 NYHA II

 n=2737

RR 0.70 (95% CI 0.60-0.82) 
P<0.001



ACEI  were  an excel lent  t reatment  in  1987  …



Limited benefi t  to high vs low dose ACEI

Packer M. Circulation 1999; 100(23):2312-2318
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ARNI (angiotensin receptor-nepri lysin 
inhibitor)  i .e .  sacubit r i l -valsartan

QualityRec

HighStrongWe recommend that an ARNI be used in place of an ACEI or ARB, 
in patients with HFrEF, who remain symptomatic despite 
treatment with appropriate doses of GDMT to decrease CV 
death, HF hospitalizations, and symptoms

ModerateStrongWe recommend that patients admitted to hospital for acute 
decompensated HF with HFrEF should be switched to an ARNI, 
from an ACEI or ARB, when stabilized and before hospital 
discharge

ModerateWeakWe suggest that patients admitted to hospital with a new 
diagnosis of HFrEF should be treated with ARNI as first-line 
therapy, as an alternative to either an ACEI or ARB 
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Pharmacare Update - ARNI

Engagement

• CSBC engaged with Pharmacare Drug Review 
Committee for 18 months

Briefing Note 
Submission

Requested removal of Special Authority restrictions:
• Specialist Criteria: submission by Cardiologists and 

Internists only
• 4 weeks trial of inferior ACE-i or ARB & beta blocker 

prior to initiation of sacubitril/valsartan

Outcome

• Pharmacare has removed the specialist criteria

https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/pharmacare/programs/limited-coverage-drug-program/limited-
coverage-drugs-sacubitril-valsartan



Pharmacare Update - ARNI

https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/pharmacare/programs/limited-coverage-drug-program/limited-
coverage-drugs-sacubitril-valsartan



SGLT2i  in HFrEF:  DAPA-HF tr ial

 Inclusion criteria
– HFrEF LVEF ≤40%

– NTproBNP ≥600 pg/ml

• if HFH 12m ≥400 pg/mL

• if AF/flutter ≥900 pg/mL

McMurray JJV, et al. Eur J Heart Fail. 2019;21:665-675

 Exclusion criteria
– eGFR <30 ml/min/1.73 m2

– Symptomatic hypotension or SBP 
<95 mmHg

– type 1 diabetes mellitus

Placebo
n=2371

Dapagliflozin 
n=2373

Treatment (%)

9394ACEI/ARB/ARNI

5656ACEI

2728ARB

1111ARNI

9696Beta-blocker

7171MRA

2626ICD

78CRT

9493Diuretics



Dapagl if lozin reduces CV death,  HF 
hospita l izat ion,  urgent  HF visi t

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

 Event rate 16.3% vs 21.2%

 Absolute risk reduction = 4.9%

 Number needed to treat = 21



Dapagl if lozin reduces al l -cause death

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



https://www.cardiacbc.ca/Documents/HFrEF%20GDMT%20Pathway_Nov%204%202025.pdf



Common concern 1 .  Worsening renal  funct ion

History

 71 years

 6 months post 
anterior MI with 
PCI

 LVEF 30%, 
mild MR

 ICD 6 weeks 
ago

Exam and labs

 Sinus rhythm 80

 BP 96/70

 Mild edema

 JVP 6 cm

 Sat 93%

 Crackles < 1/3

 Na 130, K+ 4.5 

 Creatinine rise 
155 (130)

 eGFR 45

Medications
 Carvedilol 12.5 bid
 Spironolactone 

12.5 od
 Enalapril 5 bid

 Furosemide 40 od

 ASA 81 od
 Clopidogrel 75 od
 Atorvastatin 80 od
 Ezetimibe 10



Question 1.  What do you do?

 Wet

 Soft BP 96/70

 SR 80

 Worse eGFR 45

 K 4.5

 Low-mid dose triple therapy

 Decrease

– Furosemide

– MRA, ACEI or beta-blocker

 Increase

– Furosemide

– MRA, ACEI or beta-blocker

 Add

– sacubitril-valsartan

– SGLT2I
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Diuret ics in  HF:  3  of  quadruple  therapy have 
d iuret ic  act iv i ty

Diuretics

Loop

Thiazide

MRAARNI

SGLT2i



Cardiorenal syndrome

Filippatos G, et al. Eur Heart J. 2014;35:416-418

Too Wet The Middle Road Too Dry



Ear ly renal  funct ion change wi th  GDMT: 
expected … and NOT a  problem

Chatur S, et al. J Am Coll Cardiol. 2023;81:1443-1455



What  is  the  ef fect  of  add ing one therapy to  
another  in  HFrEF?

 Subtractive 1 + 1 = 0.5

 Redundant 1 + 1 = 1.0

 Partially Additive 1 + 1 = 1.5

 Fully Additive 1 + 1 = 2.0

 Synergistic 1 + 1 = 2.5



Addi t ive: Mul t ip le ,  la rge ly non-overlapping 
therapeut ic  targets



Synergis t ic : Complementar i ty  between 
therapies 

Greene SJ, Khan MS. J Am Coll Cardiol. 2021;77:1408-1411



In i t iat ing SGLT2i  or  swi tch ing to  ARNI  
reduces MRA discont inuat ion

Ferreira JP, et al. J Am Coll Cardiol. 2021;77:1397-1407; Bhatt AS, et al. Eur J Heart Fail. 2021;23:1518-1524



Lifetime benefits of quadruple versus 
dual therapy

Vaduganathan M, et al. Lancet. 2020.



Key takeaways so far

 Number of GDMT is more important than doses

 Multiple GDMT initiation/titration during a single visit is 
usually safe and well tolerated

 Worsening eGFR is common after initiation of GDMT, 
and is usually transient and benign

 Quadruple therapy is complementary and synergistic 



Common concern 2.  Hyperkalemia

History

 72 years

 HFnrEF

 LVEF 51%

 T2DM 10 years

 HTN

 NSTEMI

 CKD stage 3

Exam and labs

 HR 70

 BP 125/60

 No edema

 JVP 1 cm

 BMI 33.1 kg/m2

 Euvolemia

 Na 138, K+ 4.8 

 eGFR 34

 HbA1c 8.5%

Medications
 Perindopril 8 od
 Bisoprolol 5 od

 Furosemide 40 od

 Metformin 500 bid
 Gliclazide MR 30 

od

 ASA 75 od
 Clop 75 od
 Atorvastatin 80 od



You start  an MRA and check labs …

 eGFR 30 ml/min/m2

 K+ 5.8



What do you do?

 HFnrEF

 Euvolemia

 eGFR 30

 K 5.8

 ACEI

 Started MRA

 Send to the ED

 Recheck K+

 Reduce MRA dose

 Review diet

 Review medications

 Consider an SGLT2I

 Start potassium binder



What do you do?

 HFnrEF

 Euvolemia

 eGFR 30

 K 5.8

 ACEI

 Started MRA

 Send to the ED

 Recheck K+

 Reduce MRA dose

 Review diet

 Review medications

 Consider an SGLT2I

 Start potassium binder



Hyperkalemia management

The Canadian Cardiovascular Society Heart Failure Companion: Bridging Guidelines to Your Practice. Can J Cardiol. 2015;32(3):296-310
Canadian Cardiovascular Society Consensus Conference recommendations on heart failure update 2007. Can J Cardiol. 2007;23(1):21-45

MonitoringManagementSeverity K+ mmol/L 

Routine if stable
Repeat within 72 hours if 
medication change or 
upwards trend

RAAS continue
Potassium restriction
Drugs: K+ sparing diuretic, 
NSAID, K+ supplement
Hypovolemia

Mild
5.0 – 5.5 mmol/L

Repeat within 72 hours
Continued K+ > 5.5 stop 1 
RAAS agent

RAAS halve dose
Or stop most recently 
added RAAS agent
Drugs, hypovolemia
Calcium polystyrene

Moderate
5.5 – 5.9 mmol/L

Repeat 4 to 24 hours
Depending on ECG and 
local protocol

RAAS inhibitors stop
Immediate assessment
12 lead ECG
Treat according protocol

Severe
> 5.9 mmol/L



Diet

Vegetables
 Potatoes
 Tomatoes

 Leafy greens
 Spinach
 Brussel sprouts

 Beans, lentils
 Winter squash

 Beets
 Avocado

Fruits and nuts

 Bananas

 Orange and 
grapefruit

 Melon

 Apricots

 Dried fruits, 
raisins

 Cashews

 Almonds

Other

 Milk (all types)

 Yoghurt

 Granola



Risk  of  hyperka lemia  wi th  sacubi t r i l -
va lsar tan (ARNI )  is  lower than ACEI

Desai et al. JAMA Cardiol. 2017 2(1):79-85



Risk  of  hyperka lemia  is  lower  wi th  concurrent  
SGLT2I

Neuen BL, et al. Circulation. 2022;145:1460-147



Potassium binders

Sodium zirconium 
cyclosilicate

Sodium polystyrene 
sulfonate 

(Kayexalate)

10 g 3 times daily 
for up to 48 hours

Then once daily.

Oral:
15 g, 1–4 times daily

Rectal:
30–50 g, 1–2 times 
daily

Recommended
dose



https://www.cardiacbc.ca/Documents/HFrEF%20GDMT%20Pathway_Nov%204%202025.pdf



MRA hyper vs hypokalemia

Hyperkalemia Hypokalemia
 Meta-analysis

 4 trials:

– RALES (spironolactone)

– EMPHASIS (eplerenone)

– TOPCAT (spironolactone)

– FINEARTS-HF 
(finerenone)

Jhund et al. Lancet 2024.



https://www.cardiacbc.ca/Documents/HFrEF%20Medications%20Patient%20Handout_Nov%204%202025.pdf



HFnrEF

CCS guidelines 2025



The diagnosis of HF-PEF requires three conditions:
1. Symptoms and signs of HF

2. LVEF ≥50%

3. Objective evidence of cardiac structural and/or functional 
abnormalities consistent with the presence of LV diastolic 
dysfunction/raised LV filling pressures, including raised NPs

• LV mass index ≥95 g/m2 (Female), ≥115 g/m2 (Male)
• LA volume index >34 mL/m2 (SR) >40 mL/m2 (AF)
• E/e’ >9
• NT-proBNP >125 (SR) or >365 (AF)
• BNP >35 (SR) or >105 (AF)
• PAP >35 mmHg

HFpEF structural  abnormali t ies

McDonagh TA, et al. Eur Heart J. 2021;42:3599-3726



HFpEF is a  complex comorbid disease

Campbell P, et al. Lancet. 2024;403:1083-1092



SGLT2i  in  HFnrEF reduces HF hospi ta l izat ion

 Reduction in heart failure hospitalization (HFH)
– ~11 HFHs fewer per 1,000 patients (95% CI, 14 fewer to 7 fewer)

 Compared to standard of care
– Significantly improved functional status 
– Numerically improved 6MWD by 7.15 m (95% CI, -4.1 to 18.4)
– No increase adverse events or serious adverse events



MRA in  HFnrEF reduces HF hospi ta l izat ion

 Reduction in heart failure hospitalization (HFH)

– ~29 HFHs fewer per 1,000 patients

 Compared to standard of care

– No difference in CV mortality, functional class

– No difference withdrawal rates



M u l t i d i s c i p l i n a r y  A p p r o a c h  f o r  h i g h - r i s k  P a t i e n t s  
L e a d i n g  t o  E a r l y  d i a g n o s i s  i n  C a n a d i a n s  w i t h  H e a r t  

F a i l u r e  ( M A P L E - C H F )

 Pre-screening through 
electronic health records

 NT-proBNP local labs

 AI guided acquisition and 
interpretation

Primary care 

Intervention

COPD, AF, CAD, DM, CKD, 
TIA/stroke, PAD, diuretic use

2° rEF/mrEF/pEF and GDMT, long 
term outcomes

NT-proBNP
AI-guided 

echo

Usual care

1° number patients diagnosed HF 6 
months

N=
1358



Screening and randomizat ion



Imaging and fol low-up



Conclusion

 HFrEF (LVEF ≤40%): quadruple therapy with ARNI, BB, MRA, 
and SGLT2I

 SGLT2I and MRA are core therapies across the spectrum of 
ejection fraction

 The CSBC toolkit provides practical implementation guidance

 Severe worsening renal function and hyperkalemia are 
uncommon and manageable

 To be part of MAPLE-CHF email: nat.hawkins@ubc.ca



Questions?


