“HFpEF” aka it’s complicated

Causes of “HFpEF”

l |
Dilated LV Non-dilated LV
| | |
Valvular disease Nz;;:l::;ar Increased thickness Normal thickness Right Ventricular Dysfunction*
AR; MR 3
High output HF

Mitral obstruction
MS; Atrial myxoma

No mitral
obstruction

Pulmonary
Hypertension

Isolated or

predominant RVMI

Normal or Increased Low QRS voltage
QRS voltage Infiltrative myopathy
Hypertrophic disease

No Aortic valve
disease

Aortic valve disease
Aortic stenosis

No Hypertensive Hx or
PE
Hypertrophic
cardiomyopathy

Hypertensive Hx or PE

Hypertensive-hypertrophic
cardiomyopathy

Pericardial disease
Tamponade/Constriction

No pericardial
disease

Inducible ischemia
Intermittent/active
ischemia

No inducible ischemia
Fibrotic; collagen-vascular;

Restrictive CM; carcinoid;
Reconsider diagnosis of HF

J Card Fail 2006;12:10-38



Medications in HFpEF: Fail Trail

HFrEF HFpEF
Beta-blockers Vv XSENIORS
Digoxin V XDIG
Nitrates y (+hydralazine) Y NEAT
Vericiguat V YCAPACITY,VITALITY
ACEI/ARB v 2CHARM-Preserved y(I-PRESERVE,PEP-HF
MRA V 2TOPCAT
ARNI V 2PARAGON-HF
SGLT2i V VEMPEROR-Preserved, SOLOIST-WHF




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

Allocation-concealed, blinded RCT e 507
P 3025 patients with symptomatic HF & EF >40% (mean ES 407 laad ratio 0-89

54%) E) (95% Cl 0-77-1-03), p=0-118

g .S 30— Adjusted hazard ratio 0-86, p=0-051

| Candesartan (starting 4-8 mg/d, target 32 mg/d) E é Dlacebo
C Placebo g8 207

At median 3y S % 10

e 1°outcome > Cande 22% vs placebo 24.3% 8 <

* HF hospitalization J,3.3% (15.2% vs 18.5%) | : , : . . . |
0 05 1.0 15 20 255 3.0 35

Time (years)
Candesartan Placebo p
(n=1514) (n=1509)

Cause of discontinuation

Hypotension 37 (2:4% 17 (1-1% 0-009
Increase in creatinine 72 (4-8%) 36 (2:4%) 0-0005
Hyperkalaemia 22 (1-5%) 9 (0-6%) 0-029
Any adverse event or laboratory 270 (17-8%) 204 (13:5%) 0-001

abnormality

Lancet 2003,362:777-81



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

40
Placebo

Allocation-concealed, blinded RCT

304

P 4563 patients with symptomatic HF (NYHA 3 77%)
& EF 245% (mean 60%)

Irbesartan

I Irbesartan (starting 75 mg/d, target 300 mg/d)

C Placebo ) /H

Cumulative Incidence of Primary Outcome (%)

At mean 4.1 Yy 0 6 12 18 24 30 36 42 48 54 60
. o o Months since Randomization

* 10 (death/CV hospltallzatlon) e Irbe 36% VS placebo 37% Table 4. Drug Discontinuations and Adverse Events.

> Death H (HR 1-00, 0.88'1.14) Placebo Irbesartan

Variable (N=2061) (N=2067) P Value

* HF hospitalization ¢ (HR 0.95, 0.81-1.10) no. ()

Discontinuation of the study drug*

Any reason 684 (33) 702 (34) 0.60

Adverse event 288 (14) 331 (16) 0.07

Patient’s choice 223 (11) 208 (10) 0.43
Serious a dverse even t

Hypotension b2 (3) 60 (3) 0.84

Renal failure 57 (3) 69 (3) 0.29

Hyperkalemia 9 (<1) 12 (<1) 0.34

NEJM 2008,;359:2456-67



*Evidence Minute*
TOPCAT - Spironolactone in HFpEF/HFmrEF

Allocation-concealed, blinded RCT o] =
030 0.254 acebo
P 3445 patients with symptomatic HF g 0% e
& EF 245% (mean 55%) ‘§ 0.754 0204 Spironolactone
[ 0.70-
Either HF hospitalization in last year or elevated BNP Sz 065 Dite
“Controlled” systolic BP (<140 mm Hg, or <160 with >3 BP meds) g_% 8??: 0.104
& 'Y 0.50+
I Spironolactone (starting 15 mg/d, target 45 mg/d) 2§ oss 0.05
& E 0.404
c Placebo §T§ 83(5): 000 0 112 2|4 3I6 4I8 6l0 712
O Atmean3.3y £ onl
 1°(CV death/aborted cardiac arrest/HF hospitalization) & ]
’ Hazard ratio, 0.89 (95% Cl, 0.77-1.04)
9 ggg_ P=0.14 by log-rank test
* HF hospitalization {,2.2% 12% vs 14.2% (HR 0.83, 0.69- 2 2 = w B W »

Months

0.99)

NEIM 2014,370:1383-92



*Evidence Minute*
TOPCAT controversy

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

Americas (n=1767)

Russia/Georgia (n=1678)

No. (%) With Event
[Incidence Rate per 100 patient-y]

No. (%) With Event
[Incidence Rate per 100 patient-y]

HR HR P, Treatment-

Spironolactone Placebo (95% CI) Spironolactone Placebo (95% ClI) P, Regional  by-Region
Outcome (n=886) (n=881) PValue (N=836) (N=842) PValue Difference* Interaction
Primary outcome 242 (27.3) 280 (31.8) 0.82 78 (9.3 71 (8.4) 1.10 <0.001 0.12

[10.4] [12.6] (0.69-0.98) [2.5] [2.3] (0.79-1.51)
4 4.5% 0.026 0.58
Hyperkalemiaf 223 (25.2) 78 (8.9) 0R=3.46 99 (11.8) 79 (9.4) 0R=1.30 0.71 <0.001
(potassium >5.5 mmol/L) 16.7% (2.62—4.56) (0.95-1.77)
<0.001 0.10

Circulation 2015;131:34-42



TOPCAT controversy: The plot thickens

Participants Who Reported Taking Spironolactone but
Had No Detectable Canrenone Concentration

P<0.001
40- _
Canrenone = active
< 30 >0 metabolite of spironolactone
v with t1/2 ~16h
s 20
2
S
€
& 104
3
0 | |
Russia United States and Canada
(N=66) (N=76)

NEIM 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 245% (median 57%)
+ P 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 median3y:
* 1°(CV death/1st+recurrent HF hospitalization)
&> Sac-val 12.8%/y vs val 14.6%/y
* Death &
e Clinically important QoL 1* 33% vs 30% (OR
1.30, 1.04-1.61)

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

Subgroup Rate Ratio (95% Cl)
Overall B 0.87 (0.75-1.01)
Sex
Male —i— 1.03 (0.85-1.25)
Female —a— 0.73 (0.59-0.90)
Left ventricular ejection fraction
<Median (57%) —— 0.78 (0.64-0.95)
>Median (57%) + 1.00 (0.81-1.23)

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

RECENT MAJOR CHANGES----—-meee e
o Indications and Usage, Adult Heart Failure (1.1) 2/2021

INDICATIONS AND USAGE----—--memeeeeee e

ENTRESTO is indicated:

e to reduce the risk of cardiovascular death and hospitalization for heart
failure in adult patients with chronic heart failure. Benefits are most clearly
evident in patients with left ventricular ejection fraction (LVEF) below
normal. (1.1).

NEJM 2019,381:1609-20



PARAGON-HF:
Benefit probably depends on LVEF & sex

>

Rate ratio
02 04 06 10 16 27 45 74
1 1 L 1 1 1 1

0.1

P-interaction=.017 for sex

Primary Composite Outcome in Women
Rate ratio 0.73 (95% Cl 0.59-0.90)
e
a5 50 55 60 65 70 75 80

Left ventricular ejection fraction (%)

Rate ratio
02 04 06 10 16 27 45 74
1 1

0.1
L

Il

1

1

Primary Composite Outcome in Men

Rate ratio 1.03 (95% Cl 0.84-1.25)

Il

45

50 55 60 65 70 75 80
Left ventricular ejection fraction (%)

Circulation 2020;141:338-51



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

Allocation-concealed, blinded RCT

=
|

Placebo

oo M o5 HF hospitalization

-
N
|

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

N
=)
m
3
hel
)
Q
o
N
E}

Estimated Cumulative Incidence (%)

o N A~ O o
| 1 1 1 1

o

T T T T T T T T T T T 1
3 6 9 12 15 18 21 24 27 30 33 36
Months since Randomization

N
(4]
]

HR: 1.00

I Empagliflozin 10 mg gAM 1y 0T 981 Death

C Placebo 7  Ermpegitozin

O Atmedian2.2y
* 1°outcome (CV death/HF hospitalization) J,3.3%
* Death &
* Symptomatic hypotension 141.4%
* Genital infection 11.5% L R T A W

L UTI ¢ 1.8% Months since Randomization
NEJM 2021,;385:1451-61

Probability of event (%)




EMPEROR-Preserved
HF vs non-HF hospitalizations

407 501

Empagliflozin Placebo

W HF hospitalizations B Other hospitalizations

NEIM 2021;385:1451-61



*Evidence Minute*
EMPEROR-Preserved — Other outcomes

Hazard ratio/difference

Efficacy Outcomes Empagliflozin Placebo (95% confidence interval)
Death from any cause 14.1% 14.3% 1.00 (0.87-1.15)

CV death 7.3% 8.2% 0.91 (0.76-1.09)
Death or hospitalization 45.2% 47.8% 0.92 (0.85-0.99); -2.6%

= e

Total* hospitalizations for 2566 2768 0.93 (0.85-1.01)
any cause

Total* HF hospitalizations 407 541 0.73 (0.61-0.88)

° st
1teutcome (Time fo 15HE 13.8% 17.1% 0.79 (0.69-0.90); -3.3%

hospitalization or CV death)
15t HF hospitalization 8.6% 11.8% 0.71 (0.60-0.83); -3.2%

Change in KCCQ clinical
summary score at 1y

eGFR mean change/y -1.25 -2.62 +1.36 (+1.06-1.66)

+4.5 +3.2 +1.3 (+0.45 to +2.2)

— NEJM 2021;385:1451-61
First & recurrent Circulation 2021;144:1284-94



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

Cardiovascular death and heart failure hospitalization

12
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Hazard ratio

®

All patients > 425-<£525 >525-5625 >625

Time to first heart failure hospitalization

e

07 +
06
05

All patients >425-£525 >525-5625 >62.5

Hazard ratio

Total (first and recurrent) heart failure hospitalizations

12
11
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All patients > 425-£525 >525-<5625 >625

Cardiovascular death
14

Allpatients  >425-£525 >525-5625 > 625

&

¢ PARAGON-HF + EMPEROR-Preserved

Circulation 2021;144:1193-5



HFpEF pharmacotherapy
Guideline recommendations

Canadian European
(published on same weekend as EMPEROR-Preserved)

2017 Recommendations for the treatment of patients with
heart failure with preserved ejection fraction

* Loop diuretics to treat congestion
* Treat HTN per HTN Canada

Recommendations Class® Level®

Screening for, and treatment of, aetiologies, and

* Cons!de.r Ca.ndesartan to reduce HF . cardiovascular and non-cardiovascular comor-
hOSpItallzatlonS. (Weak Recommendathn; bidities is recommended in patients with HFpEF €
MOderate_QuaIlty EVIdence (see relevant sections of this document).

* Consider MRA if K<5 & eGFR> 30 (Weak Diuretics are recommended in congested
Recommendation; Moderate_Qua“ty patients with HFpEF in order to alleviate symp- I (@
EVidenCE) toms and signs.>’

2020: No new recommendations

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)

Pharmacological treatments to be considered in

patients with (NYHA class 11-1V) heart failure with

mildly reduced ejection fraction

Recommendations

Diuretics are recommended in patients with
congestion and HFmrEF in order to alleviate
symptoms and signs."*’

An ACE-I may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death."

An ARB may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death.**®

A beta-blocker may be considered for patients
with HFmrEF to reduce the risk of HF hospital-
ization and death.">""?

An MRA may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death.**

Sacubitril/valsartan may be considered for
patients with HFmrEF to reduce the risk of HF

hospitalization and death.'>*

Class®

Level®

Class | Evidence and/or general agreement
that a given treatment or procedure is
beneficial, useful, effective.

Class Il Conflicting evidence and/or a divergence of opinion about the usefulness/
efficacy of the given treatment or procedure.

Should be considered

Class lla Weight of evidence/opinion is in
favour of usefulness/efficacy.

Class Ilb Usefulness/efficacy is less well
established by evidence/opinion.

Level of Consensus of opinion of the experts and/or small studies,

evidence C retrospective studies, registries.

Eur Heart J 2021,;42:3599-726



