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Heart Failure with Preserved Ejection Fraction: 2019

Male Female

Smoking Py $ &

Hyperlipidemia 4y

Obesity
SGLT2i }
Ivabradine HFrEF F— ARNI HFpEF

ACEI/ARB T MRA No therapeutics are available
B-blocker

Yoon S, Eom GH. Exp Mol Med. 2019;51(12):1-9.
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EMPEROR-Preserved in the Context of Other Studies

Treatment arms

Results

Risk reduction

P-value

EMPEROR-Preserved
(2021)

PARAGON-HF

Empaglifozin vs. placebo

Sacubitril/valsartan vs valsartan

Primary endpoint

CV death + HHF

CV death + total (first
and recurrent) HHF

0.79 (0.69 — 0.90)

0.87 (0.75 — 1.01)

-21%

-13%

0.0003

0.06

TOPCAT (2014)

Spironolactone vs placebo

CV death + HHF +
aborted cardiac arrest

0.89 (0.77-1.04)

-11%

0.14

|-PRESERVE (2008)

PEP-CHF (2006)

CHARM-Preserved
(2003)

Irbesartan vs placebo

Perindopril vs placebo

Candesartan vs placebo

All-cause mortality +
CV Hospitalization

All-cause mortality +
HHF

CV death + HF

0.95 (0.86-1.05)

0.92 (0.70-1.21)

0.86 (0.74-1.00)

-5%

-8%

-14%

0.35

0.5

0.05

Anker SD et al. N Engl J Med. 2021 Aug 27. doi: 10.1056/NEJM0a2107038.

Epub ahead of print.



Which of the following has a statistically
significant risk reduction in HFpEF?

a) Empagliflozin

b) Sacubitril/valsartan
c) Spironolactone

d) Irbesartan

Anker SD et al. N Engl J Med. 2021 Aug 27. doi: 10.1056/NEJM0a2107038.
Epub ahead of print.
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Empagliflozin in Heart Failure
with a Preserved Ejection Fraction

S.D. Anker, ). Butler, G. Filippatos, J.P. Ferreira, E. Bocchi, M. B6hm,

H.-P. Brunner-La Rocca, D.-J. Choi, V. Chopra, E. Chuquiure-Valenzuela,

N. Giannetti, J.E. Gomez-Mesa, S. Janssens, J.L. Januzzi, J.R. Gonzalez-Juanatey,

B. Merkely, S.J. Nicholls, S.V. Perrone, I.L. Pifia, P. Ponikowski, M. Senni, D. Sim
J. Spinar, I. Squire, S. Taddei, H. Tsutsui, S. Verma, D. Vinereanu, J. Zhang,
P. Carson, C.S.P. Lam, N. Marx, C. Zeller, N. Sattar, W. Jamal, S. Schnaidt,

N=5988
class lI-1V
heart failure and

ejection fraction
>40%

J.M. Schnee, M. Brueckmann, S.J. Pocock, F. Zannad, and M. Packer,
for the EMPEROR-Preserved Trial Investigators*

ABSTRACT

BACKGROUND
Sodium—glucose cotransporter 2 inhibitors reduce the risk of hospitalization for
heart failure in patients with heart failure and a reduced ejection fraction, but their
effects in patients with heart failure and a preserved ejection fraction are un-
certain.




Subgroup Analysis

Subgroup Empagliflozin  Placebo Hazard Ratio (95% Cl)
no. of patients with events/total no.
Overall 415/2997 511/2991 |-.-| 0.79 (0.69-0.90)
Diabetes at baseline
Yes 239/1466 291/1472 I—.—| 0.79 (0.67-0.94)
No 176/1531 220/1519 —— 0.78 (0.64—0.95
LVEF at baseline
<50% 145/995 193/988 ] 0.71 (0.57-0.88)
>50% to <60% 138/1028 173/1030 —0— 0.80 (0.64-0.99)
—— 0.87 (0.69-1.10)
134/1066 152/1084 —=— 0.88 (0.70-1.11)
Ha- 0.75 (0.64—0.87)
Male 253/1659 297/1653 I—I—l 0.81 (0.69-0.96)
Female 162/1338 214/1338 |—I—| 0.75 (0.61-0.92)
Race
White 310/2286 370/2256 |-.—| 0.81 (0.69-0.94)
Black 24133 28/125 : o : 0.73 (0.42-1.25)
Asian 54/413 77/411 ] 0.65 (0.46-0.92)
Other 27/164 36/198 I = i 0.95 (0.58-1.57)
O.|25 0.|50 1.60 2.I00
- -

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461. Empagliflozin Better Placebo Better



Baseline Medications

Type of medication — number (%) Empaglifozin (n=2997)
Inhibitor of RAS with or without neprilysin inhibitor 2428 (81.0)
Sacubitril/valsartan 65 (2.2)
Mineralocorticoid receptor antagonist 1119 (37.3)

Beta blocker 2598 (86.7)

Digitalis glycosides 293 (9.8)

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461.



Secondary Outcomes: Laboratory and Other
Measurements

Laboratory and other measurements (adjusted change from baseline to 52 weeks)

Adjusted mean difference /

Variable Empagliflozin Placebo geometric mean ratio (95%
(o))

Glycated hemoglobin (%) in patients with

; + + - - -
Selbeies — meen (S 0.16 £ 0.02 0.03 +0.02 0.19 (- 0.25to - 0.14)
Hematocrit (%) — mean (SE) 1.94 £ 0.07 -0.41 £ 0.07 2.36(2.17 to 2.54)
NT-proBNP (pg/mL) — median (IQR) -29(-335t0263) -9 (-286to 322) 0.95 (0.91 to 0.99)
Body weight (kg) — mean (SE) -1.39 + 0.09 -0.11 £ 0.09 -1.28 (- 1.54 to - 1.03)
(SSVE;O"C AEoel [TESRURe ([T [RE) = e 21.8+0.3 0.6+0.3 -1.2(-2.1t0-0.3)
Uric acid (mg/dL) -0.90£0.03 -0.10£0.03 -0.80 (- 0.88to - 0.72)

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461.



Primary endpoint — Composite of cardiovascular death
or heart failure hospitalization

25"

201

151

104

Estimated Cumulative Incidence (%)

21% risk

reduction at

~ 2 months

Placebo

Empagliflozin

Patients at
Placebo risk 2991
Empagliflozin 2997

2786
2843

12

2627
2708

15

18

2066
2134

21

24

Months since randomization

1534
1578

27

]
30

961
1005

33

36

400
402

HR 0.79
(95% CI 0.69, 0.90)

P = 0.0003

Empagliflozin:
415 patients with event
Rate: 6.9 per 100 patient-years

Placebo:

511 patients with event
Rate: 8.7 per 100 patient-years

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461.



Hospitalizations for HF

0.25
HR, 0.73 (95% Cl, 0.61-0.88), Placebo
P<0.001
£t 0204
= Empagliflozin
a
]
n_ ] .
g OB 22% risk
[+}]
> L]
@ reduction at
S 0.10-
(o)
S ~ 2 months
3
= 0.054
0.00+ T |
0 33 36
Months since Randomization
No. at Risk
Placebo 2991 2945 2901 2855 2816 2618 2258 1998 1695 1414 1061 747 448
Empagliflozin 2997 2962 2913 2869 2817 2604 2247 1977 1684 1429 1081 765 446

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461.



Primary and Secondary CV Outcomes

Empagliflozin Placebo
(n=2997) (n=2991) Hazard ratio o value
Number of Events/100 | Number of events | Events/100 (95% Cl)
events (%) patient-yrs (%) patient-yrs
Primary composite 0.79
415 (13.89 . 511 (17.1% 8.7 <0.001
outcome — no (%) > (13.8%) 0.3 ( 2 (0.69 — 0.90)
. s 71
= First hospitalization 5 0 " 357 (11.8% 6.0 0.
for heart failure >9 (8.6%) 3 ( °) (0.60 — 0.83)
Cardiovascular . 0.91
: : 244 (8.29% 3.8
n death 219 (7.3%) 34 (8.2%) (0.76 — 1.09)
Composite renal 0 0.95
: : 112 (3.79 2.2
=) outcome — no (%) 108 (3.6%) 21 (3.7%) (0.73 —1.24)
Death from any cause — 1.00
422 (14.19 6.6 427 (14.3% 6.7
= | ho (%) (14.1%) (14.3%) (0.87 — 1.15)

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461.



Conclusions

* HF and EF >40%, empagliflozin reduced composite of CV death
and HF hospitalization by 21% (P = 0.0003) = clinically
meaningful effect

* Benefit of empagliflozin on primary endpoint consistent across
all pre-specified subgroups, including LVEF, sex and diabetes

* Empagliflozin reduced total (first & recurrent) hospitalizations
for HF by 27% (P=0.0009)

* EMPEROR-Preserved is first trial to show unequivocal clinical
benefits with a drug in patients with HF and a preserved EF

Anker, Stefan D., et al. NEJM 385.16 (2021): 1451-1461.



Dapagliflozin in HF with mildly reduced or HFpEF

Primary Endpoint: CV Death or Worsening HF @) oeven
Full Population
Q1 Placebo
610 events
9.6 (8.9-10.4) per 100py
Further %
evidenceto &~ Dapaglifiozin
Q 512 events
support F: 7.8 (7.2-8.5) per 100py
SGLT2las 2" HR 0.82, 95% CI 0.73-0.92
foundational © | P = 0.0008
HF therapy NNT = 32
0 i 2 3

Solomon SD, et al. N Engl J Med. 2022 Aug 27

Years since Randomization



2022 AHA/ACC/HFSA Guideline

‘ * New recommendations for HFpEF:

@) - SGLT2 inhibitors (2a)
mmm) - MRAs (2b) and ARNi (2b).

* Several prior recommendations renewed including: treatment of HTN (1),
treatment of AF (2a), use of ARBs (2b) avoidance of routine use of nitrates or
phosphodiesterase-5 inhibitors (3-no Benefit).

Heidenreich PA et al. JACC. 2022; 79.17: e263-e421



J |

Symptomatic heart
failure with
LVEF> 50%

SGLT2i
— (2a)

Heidenreich PA et al. JACC. 2022; 79.17: e263-e421




7.7. Preserved EF (HFpEF)
/7.7.1. HF With Preserved Ejection Fraction

Recommendations for HF With Preserved Ejection Fraction*

Referenced studies that support the recommendations are
summarized in the

Recommendations

1. Patients with HFpEF and hypertension should
have medication titrated to attain blood pres-
sure targets in accordance with published clini-
cal practice guidelines to prevent morbidity.'®

2. In patients with HFpEF, SGLT2i can be ben-
eficial in decreasing HF hospitalizations and
cardiovascular mortality.*

3. In patients with HFpEF, management of AF can
be useful to improve symptoms.

Heidenreich PA et al. JACC. 2022; 79.17: e263-e421



7.7. Preserved EF (HFpEF)
/7.7.1. HF With Preserved Ejection Fraction

Recommendations for HF With Preserved Ejection Fraction®

Referenced studies that support the recommendations are
summarized in the

In selected patients with HFpEF, MRAs may be
considered to decrease hospitalizations, par-
ticularly among patients with LVEF on the lower
end of this spectrum.>”

5. In selected patients with HFpEF, the use of
ARB may be considered to decrease hospital-
izations, particularly among patients with LVEF
on the lower end of this spectrum.®®

6. In selected patients with HFpEF, ARNI may be
considered to decrease hospitalizations, par-
ticularly among patients with LVEF on the lower
end of this spectrum.’®

7. In patients with HFpEF, routine use of nitrates
or phosphodiesterase-5 inhibitors to increase
activity or QOL is ineffective.'?1?

Heidenreich PA et al. JACC.
2022; 79.17: e263-e421
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Distribution TTR V122| Allele in Africa:
Various Locales Genotyped for the V122| Allele

= T E -
ot
Burkina Faso
)
Senegal =
Gambia
Nigeri
Guinea-Bis .-
i : &5, Cameroon
DNA N= 2,700 [ o o
’ K- ‘
Sierra Leone o . ‘ Rany
0.01-0.02
lvory Coast B 0.02-0.03 o ‘
e == 0.03-0.04 . . Tanzani
ﬁ ‘
O South Africa

Joel N Buxbaum, Frederick L Ruberg Genetics in Medicine 2017
DOI:10.1038/gim.2016.200



TTR V122| Cardiac Amyloidosis: An Age-dependent AD Cardiomyopathy
Commonly Overlooked as Cause of Significant Heart Disease in Elderly AAs

Pathobiology of Transthyretin Amyloid

Small
oligomers

Restrictive
Cardiomyopathy

Folded Misfolded
monomers  amyloidgenic  Amorphous

monomers aggregates ~ Amyloid
fibrils

Folded

TTR mRNA TTR tetramer dimers

|

Peripheral and/or
Autonomic Neuropathy

©Cleveland Clinic 2019

Rutberg,F. et al Journal of the American College of Cardiology
Volume 73, Issue 22, June 2019




Which of the following is true regarding
pathobiology of transthyretin amyloid?

a) Increasein TTR tetramers
b) Misfolded monomers
c) Dilated cardiomyopathy

d) More common in Asian American individuals

Rutberg,F. et al Journal of the American College of Cardiology
Volume 73, Issue 22, June 2019
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« Afib

 EF 15-20%

 LVH

« Concentric remodeling




Novel Drugs Targeting Transthyretin Amyloidosis

. Mature Fibrils
TTR Folded Folded
Tetramer dimers monomer e

Amorphous
% ﬁ Oligomers
TTR mRNA\/o\,—> p— e l &5

"ol

NS T4 A3 /v
Binding /

Pocket
Block Synthesis M:Sf‘:i'ded _
Small Interfering, RNA (SIRNA) am:‘ g;o‘?::"c
Antisense Oligonucleotides (ASO)
Stabilize Tetramer Remove Fibrils
Diflunisal Doxycycline + TUDCA
Tafamidis EGCG (Green Tea)

Anti-SAP Antibodies

Current Heart Failure Reports
March 2014, Volume 11, Issue 1, pp 50-57



https://link.springer.com/journal/11897
https://link.springer.com/journal/11897/11/1/page/1

Heidenreich PA et al. JACC. 2022;
79.17: e263-e421

No evidence
of amyloid

Amyloid on heart

Diagnostic and Treatment Algorithm of Cardiac Amyloidosis

History, ECG, echocardiogram, cardiac MRI suggestive of
cardiac amyloidosis (see text)

Hematology-oncology
consultation and
consider heart or

other biopsy

biopsy?

Evidence of
amyloid

A4

Cardiac amyloidosis
unlikely

AL-CM

Treatment by
hematologist-
oncologist

k

Presence of a monoclonal
light chain?

Tc-99m-PYP
abnormal?

\ 4
4| ATTRv-CM |

l ATTRwt-CM

Cardiac
amyloidosis unlikely

4

members

neuropathy

+ Referral to genetic counselor
+ Potential screening of family

« TTRsilencer therapy if

Y

Treat

y

ment

HFrEF

v

NYHA |-lll symptoms

(see text)

Individualize therapy

Y

Atrial fibrillation

v

Anticoagulation
regardless of
CHA;DS,-VASc score
(2a)
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