
J Card Fail 2006;12:10-38

“HFpEF” aka it’s complicated
Causes of “HFpEF”



Medications in HFpEF: Fail Trail
HFrEF HFpEF

Beta-blockers √ XSENIORS

Digoxin √ XDIG

Nitrates √ (+hydralazine) XNEAT

Vericiguat √ XCAPACITY,VITALITY

ACEI/ARB √ ?CHARM-Preserved XI-PRESERVE,PEP-HF

MRA √ ?TOPCAT

ARNI √ ?PARAGON-HF

SGLT2i √ √EMPEROR-Preserved, SOLOIST-WHF



*Evidence Minute*
CHARM-Preserved – Candesartan in HFpEF/HFmrEF

D Allocation-concealed, blinded RCT
P 3025 patients with symptomatic HF & EF >40% (mean 

54%)
I Candesartan (starting 4-8 mg/d, target 32 mg/d)
C Placebo
O At median 3 y
• 1o outcome ↔ Cande 22% vs placebo 24.3%
• HF hospitalization ↓3.3% (15.2% vs 18.5%)

Lancet 2003;362:777-81



*Evidence Minute*
I-PRESERVE – Irbesartan in HFpEF/HFmrEF

D Allocation-concealed, blinded RCT
P 4563 patients with symptomatic HF (NYHA 3 77%)

& EF ≥45% (mean 60%)
I Irbesartan (starting 75 mg/d, target 300 mg/d)
C Placebo
O At mean 4.1 y
• 1o (death/CV hospitalization) ↔ Irbe 36% vs placebo 37%
• Death ↔ (HR 1.00, 0.88-1.14)
• HF hospitalization ↔ (HR 0.95, 0.81-1.10)

NEJM 2008;359:2456-67



*Evidence Minute*
TOPCAT – Spironolactone in HFpEF/HFmrEF

D Allocation-concealed, blinded RCT
P 3445 patients with symptomatic HF 

& EF ≥45% (mean 55%)
Either HF hospitalization in last year or elevated BNP
“Controlled” systolic BP (<140 mm Hg, or <160 with ≥3 BP meds)

I Spironolactone (starting 15 mg/d, target 45 mg/d)
C Placebo
O At mean 3.3 y
• 1o (CV death/aborted cardiac arrest/HF hospitalization) 

↔
• HF hospitalization ↓2.2% 12% vs 14.2% (HR 0.83, 0.69-

0.99)

NEJM 2014;370:1383-92



*Evidence Minute*
TOPCAT controversy

Circulation 2015;131:34-42

Large regional differences in characteristics & outcomes of patients 
enrolled in Americas vs Russia/Georgia

↓4.5%

↑6.7%



TOPCAT controversy: The plot thickens

Canrenone = active 
metabolite of spironolactone 
with t1/2 ~16h

NEJM 2017;376:17



*Evidence Minute*
PARAGON-HF – Sacubitril-valsartan in HFpEF/HFmEF
D Allocation-concealed, blinded RCT

Active run-in phase (~16% excluded before 
randomized)

P n=4822 HF,  EF ≥45% (median 57%) 
+ ↑ natriuretic peptides/recent HF hospitalization
+ left atrial enlargement/LV hypertrophy on echo

I Sacubitril-valsartan 97/103 mg BID
C Valsartan 160 mg BID 
O At median 3 y: 
• 1o (CV death/1st+recurrent HF hospitalization) 

↔ Sac-val 12.8%/y vs val 14.6%/y
• Death ↔
• Clinically important QoL ↑ 33% vs 30% (OR 

1.30, 1.04-1.61)

Of 14 subgroup analyses reported, 2 
focused on...

NEJM 2019;381:1609-20

Feb 2021: FDA expanded label indication for sac-val
to include any LVEF



PARAGON-HF: 
Benefit probably depends on LVEF & sex

Circulation 2020;141:338-51

P-interaction= .017 for sex

Rate ratio 0.73 (95% CI 0.59–0.90) Rate ratio 1.03 (95% CI 0.84–1.25)



*Evidence Minute*
EMPEROR-Preserved – SGLT2i in HFpEF/HFmrEF

NEJM 2021;385:1451-61

HF hospitalization

Death

D Allocation-concealed, blinded RCT
P n=5988 NYHA 2-4 HFpEF/mrEF (mean LVEF 54%) & no 

prior LVEF ≤40%
+ elevated NT-proBNP + (LAE/LVH on echo or recent HF 
hospitalization)
Beta-blocker 86%, ACEI/ARB 79%, ARNI ~2%, MRA ~38%, digitalis 10%
Exclusions: SBP <100, eGFR <20, type 1 diabetes, prior ketoacidosis

I Empagliflozin 10 mg qAM
C Placebo
O At median 2.2 y
• 1o outcome (CV death/HF hospitalization) ↓3.3%
• Death ↔
• Symptomatic hypotension ↑1.4%
• Genital infection ↑1.5%
• UTI ↑1.8%



EMPEROR-Preserved
HF vs non-HF hospitalizations

NEJM 2021;385:1451-61

407 501

2159 2228

Empagliflozin Placebo
HF hospitalizations Other hospitalizations



*Evidence Minute*
EMPEROR-Preserved – Other outcomes

NEJM 2021;385:1451-61
Circulation 2021;144:1284-94



EMPEROR-Preserved vs PARAGON-HF
across the spectrum of HFpEF/HFmrEF

Circulation 2021;144:1193-5



HFpEF pharmacotherapy
Guideline recommendations
Canadian

2017
• Loop diuretics to treat congestion
• Treat HTN per HTN Canada
• Consider candesartan to reduce HF 

hospitalizations (Weak Recommendation; 
Moderate-Quality Evidence

• Consider MRA if K<5 & eGFR> 30 (Weak 
Recommendation; Moderate-Quality 
Evidence)

2020: No new recommendations

European 
(published on same weekend as EMPEROR-Preserved)

Can J Cardiol 2017;33:1342-433
Can J Cardiol 2020;36:159-69
Eur Heart J 2021;42:3599-726



HFmrEF pharmacotherapy
Guideline recommendations (European)

Eur Heart J 2021;42:3599-726


