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Treatment strategies for
HFpEF in 2022
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022 ACC/AHA guidelines: HFpEF

ommendation Summary:
y * Treat SBP,
goal < 130
» Decongest with
SGLT2i and use
MRA if GER>30
and K*<5.0
«ARNI in LVEF
<5560%
* PDES5 inhibitors
and nitrates
don’t work

‘j\\

Heidenreich P, et al. Circulation 2022
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Adapted from
Redfield MM. NE

f.FPE'F_t'r‘éatment algorithm (2)

¥ education

5<55-60%, b
congested Sacubitril/valsartan
phenotype

Adapted from
Redfield MM. NE.
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* HFpEF

| \t'réatment algorithm (2)

4% education

Persistent symptoms
and/or HF hospitalization?

B<55-60%,
congested
phenotype

Refer to HF program (ideally HFpEF program)
Reevaluate for “zebras” (atypical etiologies, e:g.
cardiac amyloidosis), worsening comorbidities
Implantable hemodynamic-guided management

Adapted from % / ***ENROLL IN A CLINICAL TRIAL***
Redfield MM. NEJN = /

- J

ljl-Cdﬁ:gestion, LHF hospitalization

i

~

#1-:

Spironolactone: CardioMEMS:

HR =0.83 Incidence rate CONTROL
(95% CI1 0.69-0.99) ratio = 0.50

P=0.04 (95% CI10.35-0.7)

P<0.0001

Placebo

TREATMENT

Spironolactone

Hospitalized for Heart Failure
Cumulative Heart Failure Hospitalizations

Estimated Cumulative Proportion of Patients

P<0.0001

360 540 900

Days After Implant

CHAMPION-HFpEF

Adamson P, et al. Circ HF 2014
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GGN-HF: Primary results

P

[n"=2389)
, 14.6 per 100 pt-years

Sacubitril/valsartan (n = 2407)
894 events, 12.8 per 100 pt-years

Rate ratio 0.87 (95% Cl 0.75, 1.01)
p = 0.059

Solomon SD,; et al.
NEJM 2019
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PARAGON-HF

Subgroup No. of events/  Rate ratio Primary endpoint o
Sex interaction p-value
Male 980/2317 1.03 (0.85-1.25) l
P k
Female 923/2479  0.73 (0.59-0.90) B <0.006
LVEF
at or below median (57%) 1048/2495 0.78 (0.64-0.95) B P =0.03 (categorical)
above median (57%) 855/2301 1.00 (0.81-1.23) [ | P = 0.002 (continuous)
I I I I 1
0.4 06 0.8 1.0 2.0
Rate ratio (95% Cl)

Solomon'SD, et al. NEJM 2019
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EIVIHIP‘ROR:-P‘r‘eserved (SGLT2 inhibitor)

K

N=5988
Hazard ratio, 0.79 (95% Cl, 0.69-0.90) Placeb Empagliflozin vs.
P<0.001 Absolute risk acebo placebo
reduction: only ~3% HF with LVEF >
40%
v (n=4005 [67%] with
" Empagliflozin LVEF 2 50%)
Primary outcome
~14% rate of CV death driven by HF
or HF hospitalization hospitalizations
despite SGLT2i Only +1.32-point
improvement-in
: | KCCQ vs. placebo

T T I I T
18 21 24 27 30 33 36 at 52 weeks

J 'nths since randomization Anker S, et al. NEJM 2021

J Subgroup Empaglifiozin  Placebo Hazard Ratio (95% ClI)
no. of patients with eventsftotal no.

{ Overall 415/2997 511/2991 HH 0.79 (0.69-0.90)
| Diabetes at baseline

239/1466 291/1472
No 176/1531 220/1519
LVEF at baseline

= 0.79 (0.67-0.94)
=

<50% 145/995 193/988 —a—] 0.71 (0.57-0.88)
-
o

0.78 (0.64-0.95)

=50% to <60% 138/1028 173/1030 0.80 (0.64-0.99)
=60% 132/974 145/973 0.87 (0.69-1.10)

0.25 0.50 1.00 2.00

[

Does SGLT2i lower HF hospitalization in
patients with higher LVEF (>60%)?

Empagliflozin Better Placebo Better

Anker S, et al. NEJM 2021
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PRESERVED HF (SGLT2-inhibitor)

N=324
—o— Placebo Dapagliflozin vs.
—o— Dapagliflozin placebo

HF with LVEF 2
{ 45°%
+5.8-point

T improvement’in
KCCQvs. placebo
L 1

~
s

o
«

Mean KCCQ-CS Score

o
(s}

Effect Size=5.8 (2.3-9.2) points
p=0.001

A KCCQ score of 69 is still not great...
(equivalent to NYHA class Il symptoms)

Baseline (N =324) Week 12 (N =304)

Nassif M...Kosiborod M. Nature Medicine 2021

N=324
Dapagliflozin vs.
placebo

Deterioration HF with LVEF 2

30- Fewer patients treated with dapaglifiozin o
had deterioration or no change, and a 45 /0
greater proportion experienced

improvements in KCCQ-CSS (P = 0.01) +5_8-point
improvementin

No changa KCCQvs. placebo
Moderate-large

improvement®

Small-moderate Very large
improvement: improvement®

Proportion of patients with
clinically meaningful KCCQ-CSS

~
w

Proportion of patients (%)

B Placebo m Dapaglifiozin 10 mg

Nassif M...Kosiborod M. Nature Medicine 2021
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Iy ‘ESER:VE;D_H F (SGLT2-inhibitor)

N=324

Dapagliflozin vs.

—e— Placebo p|acebo

—*~ Dapaglifiozin HF with LVEF 2

45%

Effect Size = +5.8-point

= 20.1(5.6-34.7) m " .

p=0.007 improvement’in

KCCQvs. placebo
+20.1-meter

A 6MWT distance of 262 meters improvement in

is still very poor (normal 450+ meters) 6MWT distance vs.
placebo

N

[=)}

o
|

N

wv

o
|

Mean 6 MWT Distance (m)
b
T

Baseline (N=319) Week 12 (N =291)

Nassif M...Kosiborod M. Nature Medicine 2021
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“ PRESERVED-HF (SGLT2-inhibitor)

N (%) Changein KCCQ-CSS Mean Effect P-value for
(95% CI) (95% Cl) interaction

LVEF
>60 126 (38.9%) 6.2 (2.2,10.2)
<60 198 (61.1%) 5.7 (2.6,8.8)

0.88

| 1
-10 -5 0 10
Favors Placebo <€— —>» Favors Dapagliflozin

Nassif M...Kosiborod M. Nature Medicine 2021
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N=476
Pragmatic trial, no
. in-person visits
LS Mean Diff. Canagliflozin vs.
(95% ClI) placebo

4.3 (0.8, 7.8) HF, any EF
59% HFpEF
Medianage = 65
14% AAs
72% 'non-diabetic
+4.3/point greater
improvement in
KCCAQ vs. placebo
at 12 weeks

4.5 (-0.3, 9.4)
4.0 (-1.0, 9.0)

Spetrus J, et al. Nature Medicine 2022
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 Step 2

W\ N

AT-p = 0.431
CR- p = 0.004

AT-p = <0.001
CR- p = <0.001

% Change peak VO, (ml/kg/min) T

% Change KCCQ overall score

Control Control

oric restriction

Kitzman D, et al. JAMA 2016
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Step #2: Diet, exercise training

N [ ] High-intensity interval training [] Moderate continuous training [ | Guideline control |3

Change in peak Vo,

P=0.01
vs. control

Improvement

Change in peak V0,, mL/kg/min

in-person

telehealth

Deterioration

Journal of the American College of Cardiology
© 2013 by the American College of Cardiology Foundation
Published by Elsevier Inc.

EDITORIAL COMMENT ‘

Matchmaking for the
Optimization of Clinical Trials
of Heart Failure With

Preserved Ejection Fraction
Sanjiv J. Shah, MD
Chicago, Illinois
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SECRET trial

v' Kitzman JAMA 2016

v N=100

v _Mean peak VO, ~14.5
ml/min/kg

OptimEx-Clin trial

v Mueller JAMA 2021

v' N=180

v' Mean peak VO;~18.8
ml/min/kg

Mueller S, et al. JAMA 2021

F COMORBIDITIES q GENETIC SUSCEPTIBILITY

VULNERABLE HEART,
VULNERABLE PATIENT

Type 1:
EXERCISE-
INDUCED
LA PRESSURE

Type 2:
VOLUME
OVERLOAD

Type 3:
PULMONARY HTN,
RV FAILURE

Shah SJ. JACC 2013

10
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Phenptype-guided approach to HFpEF
SEeR ) (N | o

Resting and PCWP/CO <2
PCWP <15 mmHg L

Peak exercise Type 1 HFpEF:
— PCWP 225 mmHg Exercise-induced
or PCWP/CO >2 LA hypertension

Any of these criteria* Type 2 HFpEF:

- * Rest or exercise Resting LA hypertension
Resting RAP/PCWP >0.8 Foyna.LA yp

= +'volume overload
- S + Rest PVR >3 WU
fis PCWE _15 Ll Rest DPG >7 mmHg
i + Ex. PVR>1.8 WU
/ - TAPSE <14 mm Type 3 HFpEF:
: Ez ﬁcv%?z(::f} —» YES ---) Pulmonary vascular dz
o . .
. 52+ TR Right heart failure
* Hepatic congestion

*Hypothetical criteria, needs to be validated

Precision therapeutics
for HFpEF
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:-O‘bese 'BNP-deficient HFpEF

Hypertension
Fluid retention
1 Adiposity

— HFpEF

(with-less

ﬁk intrinsic
Pericardial,' -~ myocard |a|
epicardial fat H

involvement)

Excessive
chest wall fat

Shah SJ. Eur Heart J.2022
Anjan V... Shah SJ. Am J Cardiol 2012; Wang TJ. NEJM 2012
Seidelmann SB, et al. JAHA 2017; Obokata M; et al. Circulation 2017
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Obese HFpEF phenotype welght loss Rx

* 68-year-old woman
with HFpEF, NYHA
class lll treated with a
GLP1-RA in June 2017

» By Dec 2018, off of all
diuretics and anti-
hypertensive Rx,
NYHA class |

Nov S symptoms
2017 2017 2018

T T T |
612112017 91202017 1110/2017 21712018 12/5/2018

12
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I\/Iyocardlal predominant HFpEF

Cardiac cause of
LV filling pressures,
HFpEF phenotype

Y

. . Extracardiac cause of
~ LV filling pressures,
. HFpEF phenotype

Infiltrative
cardiomyopathy

MOST PATIENTS Shah SJ. JASE 2019

poEod gl

I\/Iyocardlal predommant HFpEF

Cardiac cause of
{LV filling pressures,
HFpEF phenotype
: ABNORMAL
)\‘*\\{ Extracardiac cause of UL
LV filling pressures,
Sa 1 HFpEF phenotype

Infiltrative
cardiomyopathy

Shah SJ. JASE 2019

6/7/2022
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* Myocardial-predominant HFpEF

A - B

Cardiac cause of
LV filling pressures,
HFpEF phenotype
ABNORMAL

STRAIN

i__THERAPEUTIC RESPONSIVENESS
TO'CARDIAC-SPECIFIC MEDICATIONS

Shah SJ. JASE 2019

Argulian F, et al.
Circ Res 2018

* Primary LA dysfunction
N . 3
s * Vascular stiffening
ardiomyopathy A . Abnormal V-A coupling
filar dysfunction » Extra-cardiac volume overload
* RV dysfunction

14
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F within the last 6 months
A (congested phenotype)
th/women compared to men

|kl

Solomon SD, et al. NEJM 2019; Solomon SD, et al. Circulation 2020
Vaduganathan M, et al. JACC 2020; Jering K, \et al. JACC Heart Fail 2021

k. McMurray JaV, et al. Circulation 2020; Solomon SD, et al. Eur Heart J 2016; Qlivotto |, et al. Lancet 2020

Comorbldlty inflammation in HFpEF

Comorbidities

T 7
Metabolic syndrome
+Obesity

* Type 2 DM
* Hypertension

1)

Renal insufficiency

30

Systemlc
inflammation

Multlorgan
involvement

Endothelium-cardiomyocyte signaling

1
VCAM E-selectin
Endothelium

Ul crp ||
IL1RL1 /.
GDF15 |\

Fibroblasts

Leukocytes Q @

TGF-B

L TE

Myofibroblasts Collagen

—>

A(AVO2)ex

LHiE

v
¥+sGC
+cGMP

v PKG

Hypertrophy

Cardio-
myocytes

Na* retention

Shah'SJ...

» 75% of HFpEF
patients have
coronary
microvascular
dysfunction
(CMD)
Treatment still
to' be defined...
consider testing
for at treating
symptomatic
CMD

Paulus W. Circulation 2016; Shah SJ, et al. Eur Heart J 2018

6/7/2022
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PHHFpEF phenotypes

cardiometabolic risk factors

3%

Pulmonary
arteriopathy Diuresis, consider
+ cardio-

metabolic PAH therapies
stress

PAH +
borderline

EpChit HFpEF
Type 1 Type 2 (PAH + cardio-
(more severe HFpEF) (HFpEF + PAH RFs?) metabolic RFs?)

Huston J and Shah SJ.
Circ Res 2022

Atrial Atrial .
fibrillation  myopathy LA dysfunction

L out of
‘ ‘ Reduced atrial proportion to- LV
educed atria .
‘ emptying dysfu nCtIOI:I
Can occur in

Decreased LV absence of AF
gy Prevent and

| % — ) cardiac output If persistent '\
afterload " ; . 3
- - by Decreased peak present, g_oal _HR
Vo, 80s to maintain

adequate CO

ynt%trii:tion . : Decreased treat AF early
i H !

Freed B, Shah SJ
Circ CV Imaging 2018

16
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Take home points

ngest (if needed) with SGLT2i and
stment of comorbidities
ise training are beneficial
lized? Consider implantable PA monitor
s of SGLT2i, Rx of HFpEF far from-ideal
ave not worked for HFpEF overall, but
F and HFpEF with LVEF < 55-60%

inhibition)

- A e :
sanjiv.sha_h@qor;_‘hw__es_t_‘ern.edqr * http://www.hfpef.org ¢ Twitter: @HFpEF
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