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Initial Classification

HFrEF
« LVEF <40%

HFmrEF
« LVEF 41%-49%

HFpEF
« LVEF 250%

Serial Assessment and
Reclassification

HFrEF
» LVEF <40%

HFimpEF
« LVEF >40%

HFrEF
« LVEF <40%

HFmrEF
« LVEF 41%-49%

*

 LVEF 250%

HFrEF
« LVEF <40%

HFmrEF
« LVEF 41%-49%

HFpEF
« LVEF 250%




LOE Recommendation

B-R In patients with HFimpEF after treatment,

GDMT should be continued to prevent
relapse of HF and left ventricular dysfunc-

tion, even in patients who may become
asymptomatic.™




Non-ischemic cardiomyopathy with recovered EF

Previous dilated CMP
EF<40%

Recovered to >50%
Normal LV size
Normal BNP

Primary end point: relapse
EF decrease by 10% to<50%
LVEDV increase by>10%

2X NT-proBNP 10>400

HF

Events (%)

Number at risk
Control group
Treatment
withdrawal group

igure 3

26
25

Event rate 45-7% (95% Cl 28.5-67.2); p=0-0001

— Control group

— Treatment withdrawal group

2 3 4
Months since randomisation

26 26
22 16

Kaplan-Meier curve of time to primary endpoint in randomised phase, according to treatment group

One patient dropped out at 7 days.

Halliday et al Lancet. 2019 Jan 5; 393(10166): 61-73.



Recommendations for Renin-Angiotensin System Inhibition With ACEi

or ARB or ARNi

Referenced studies that support the recommendations are

SRR e T e T s i e

In patients with HFrEF and NYHA class Il to 1l

symptoms, the use of ARNI is recommended io

High Value (A)

1-5

of chronic HFI'EF h'eUSe of ACEI is beneficial
to reduce morbidity and mortality when the use
of ARNI is not feasible.5 =

who are mtolerant io A
because of cough or angioedema and when the
use of ARNI is not feasible. the use of ARB is rec-
ommended ito reduce morbidity and mortalify.'+ '8

treatment with an ACEi: or ARB provides high

In patients with chronic symptomatic HFrEF
NYHA class Il or Il who tolerate an ACEi or
ARB, replacement by an ARNI is recommended
to furiher reduce morbidity and mortality.’ =

treatment with an ARNI instead of an ACEI pro-
vides high economic value.?5-2%

ARNIi should not be administered concomi-
tantly with ACEi or within 36 hours of the last
dose of an ACEL®=*

ARNIi should not be administered to patients
with any history of angioedema.32-35

ACEIi should not be administered to patients
with any history of angioedema.®% =%



A Primary End Point

1.0 e
::S'.s(.;;:lra:;o, 0.80 (95% CI1, 0.73-0.87) EF</=40%
06 ' NYHA II-IV  (>99% NYHA lI-1lI)
0.5
0.4 Randomized

Enalapnil

o3 LCZ696 200 mg twice daily

02 LCZ696 or enalapril 10 mg twice daily
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130 360 340 720 900
Days since Randomization

No. at Risk
LCZE96 A187 3922 3663 018 2257 1544 806 249
Enalapeil 4212 3253 3579 2922 2123 1438 E53 236

The primary outcome: a composite of death from CV causes or hospitalization for HF

Paradigm-HF  McMurrey N Engl J Med . 2014 Sep 11;371(11):993-1004.



Figure 2. Change in N-Terminal Pro-Brain Natriuretic Peptide (NT-proBNP) Levels
» EF</=35%

[2] Geometric mean NT-proBNP level Log AUC NT-proBNP
» NYHA IV 2
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Treatment rabo, 0.95 (0.84-1.03), P= 45

or valsartan
(TO rg eT d Ose ’ ] 60 Baseline feeck 2 Week 8 Week 12 Week 24 h Valsartan Sacubitril /valsartan

Treatment group

i a No. with data
mg twice daily) i @ s 1
Sacubutril/valsartan 161 5 1 143 140 118

Primary endpoint: change in NTproBNP after 24 weeks of therapy
The Life trial  Mann JAMA Cardiol . 2022 Jan 1;7(1):17-28.



Vader &t of
Sacubitril/Valsartan Tolerability in Advanced HF

TABLE 1 Reasons for Discontinuation of Sacubitril/Valsartan
During Run-in"

Systolic arterial bood pressure <90 mm Hg with symptoms 23

of hypotension

Systolic arterial blood pressure <90 mm Hg without 20
symptoms of hypotension

Symptoms of hypotension/dizziness with systolic artenal 4
blood pressure 90 mm Hg

Renal dysfunction (creatinine 2 mg/dL)
Hyperkalamia

Possible allergic reaction or rash

Other

‘Multile reasons may be selocted for one subject discontinuation.

18% were intolerant

of
sacubitril/valsartan



Guideline-directed medical therapy for HF with
reduced EF now includes 4 medication classes,
INncluding sodium-glucose cotransporter-2 inhibitors
(SGLT2i).

LOE Recommendation

A In patients with symptomatic chronic HFrEF,

an SGLT2i is recommended to reduce hospi-
talization for HF and cardiovascular mortal-
ity, irrespective of the presence of type 2

= b
31,3

diabetes”




Glomerulus Proximal tubule Distal tubule Collecting duct

Reduced glucose ~ SGLT2 inhibitor
reabsorption

Increased
glucose
excretion
Loop of Henle

SGLT2 inhibitors-
Inhibit 30-50% of
Renal Glucose
Absorption



Primary end point: Composite of CV death or hospitalization for heart
failure’**
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(HR, 0.74; 95% CI, 0.65-0.85) Placebo (n=2371)

P<0.0001 FARXIGA 10 mg (n=2373)
:Z 6 %
Event Rates'
RRR

Placebo and SoC: 21.2%
FARXIGA and SoC: 16.3%

4.9%arr

Curve
separated early
and continued
to diverge
over time

) NNT=21

T ] CV death

9 12 15 18
18:
RRR

Months from randomization
NYHA class ILIIIL 1V P=0.0294

DAPA-HF
EF <40% (HR, 0.82; 95% Cl, 0.69-0.98)

With or without Diabetes 1.9 %agrr

Hospitalization
for heart failure

J 30

P<0.0001
(HR, 0.70; 95% ClI, 0.59-0.83)

3.7 *arrt




EMPEROR Reduced

A Primary Outcome

Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
P<0.001

Empog“ﬂOZW] . - Empagliflozin

3700 patients
NYHA LI IV
EF <40%

Placebo

, — = Empagliflozin

Estimated Cumulative Incidence (%)

| 1 I I
270 360 450 540
Days since Randomization

No. at Risk
Placebo 1867 1715 1345 1108 854 611
Empagliﬂozin 1863 1763 1424 1172 909 645




Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo

Empagliﬂozin

Cumulative Incidence (%)

Months since Randomization

No. at Risk

Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681
Empagliflozin 2997 2028 2843 2780 2708 2491 2134 1858 1578 1332 1005 709

>
Figure 1. Primary Outcome, a Composite of Cardiovascular Death or Hospitalization for Heart Failure. EF >40%
The estimated cumulative incidence of the primary outcome in the two groups is shown. The inset shows the NYHA class ILIILIV

data on an expanded y axis. LAE or LVH

BMI <45
Anker et al EMPEROR-preserved Stable diuretic dose




EMPEROR- Reduced- Renal benefits
Slower decline in GFR in SGLT 2 inhibitor group

Secondary outcome

Decline in GFR -0.55 vs-
2.28ml/1.73 body surface
area/year

Between-group difference in slope,
1.73 ml per min per 1.73 mZ per yr;
95% Cl, 1.10-2.37

P<0.001
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line

No. at Risk
Placebo 1792 1765 1683 1500

Empagliflozin 1799 1782 1720 1554

50% Decrease in Renal Events
p<0.001




Symptomatic HF with
LVEF 41%-49%

(2a)

ACE'; ‘ARB_-..ARNI
(2b)

MRA
(2b)

Evidence-based beta
blockers for HFrEF

(2b)




Treatment of HFpEF

Symptomatic HF with
LVEF 250%

Figure 12. Recommendations for Patients With Preserved
LVEF (=50%).




PARAGON HF, p=0.06

A Total Hospitalizations for Heart Failure and Death from Cardiovascular Causes

Valsartan

Sacubitril-valsartan

Valsartan

Sacubitril-valsartan
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Solomon SD, McMurray JJV, Anand IS, et al. N Engl J Med.
2019;381:1609-1620

NYHA) class Il to IV
EF 45% or higher,
elevated level of
natriuretic peptides,
and structural heart
disease

Sacubitril-valsartan
(target dose, 97 mg
of sacubitril with 103
mg of valsartan twice
daily) or valsartan
(target dose, 160 mg
twice daily



CHAMP-HF Registry Data

» Only 1% of eligible patients
were simultaneously freated
with target ACEI/ARB/ARNI,

beta-blocker, and MRA therapy

» <25% patients simultaneously
received any dose of all 3
medications

Greene, S.J, et al. J Am Coll Cardiol. 2018;72(4):351-66.




B Gregg Fonarow MD
’ @gcfmd

Efficacy of ARNI+MRA+SGLT2i by
=

Outcome: CVX / HF i

EF 0-40%: B 62% (Cl 53-70)
EF 45-54%: @ 51% (Cl 26-68)
EF 55-64%: @ 46% (Cl 20-63)
EF >=65%: M@ 17% (Cl -35-+210)

Delta in response to GDMT as
function of EF categorization

Vaduganat
han
Circulation.
2022 May
23. doi:
10.1161/CIR
CULATIONA
HA.121.0589
29.



A Cluster Randomized PRagmatic
Trial Aimed At ImprOving Use Of
Guideline Directed Medical Therapy

In OutPatienTs With Heart Failure:
PROMPT-HF




(1) Adharancs 1o Evidence Based Tharapias in MF/EF
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» 100 providers randomized to either an alert or usual
care.

» The primary outcome: an increase in the number of
GDMT classes prescribed at 30 days post-
randomization.

» 25% implemented the recommendations,

» 14% reported that patients weren't suitable
candidates

» 49% postponed changes
» 12% ignored the alert
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Addition of GDMT Class at 30 Days

No Alert (% increase from baseline)

. Alert (% increase from baseline)

P=0.22 P=0.20 PeDAT

P=0.007 274 9.78

7.59
584 7.04 598 52
N .

All GDMT BB ACE-I/ARB/ARNI SGLT2i



Sacubitril/Valsartan e e

angioedema

Ensure ACEI/ARB discontinued 236 hours
before initiation (and patient not on aliskiren
if diabetic and not on simvastatin)

If previously on If previously on
<10 mg enalapril >10 mg enalapril

(or ACEI/ARB (or ACEI/ARB
equivalent) = equivalent) =
initiate Entresto initiate Entresto
24 mg/26 mg BID 49 mg/51 mg BID

Renal/hepatic adjustments:
If eGFR<30 or moderate hepatic impaired
=> max dose: 24 mg/26 mg BID

Double dose every 2-4 weeks to
target of 97 mg/103 mg BID




G.M.C. Rosano et al

Beta-biocker
ACEi f ARB / ARNI
MRA
Diuralics

Rosano Eur J HF 2021



2013

Class Ila

1. Sodium restriction is reasonable for patients with symptomatic HF to reduce congestive
symptoms. (Level of Evidence: C)

2022

7.1.2. Dietary Sodium Restriction
Recommendation for Dietary Sodium Restriction

For patients with stage C HF, avoiding exces-
sive sodium intake is reasonable to reduce
congestive symptoms.'-*




Estimated Sodium Excretion and Risk of Death or Cardiovascular Events

3.60 : .
1.5 g/d- The AHA's 101,945 persons in

2.60 L Guideline 17 countries

2.20—

1.80—

1.40—
1.20
1.00

0.80—

Odds Ratio

0.60

0.40 | | | | I |
o 200 400 6.00 800 10.00 12.00

Sodium Excretion (g/day)

No. of Events 101 1,023 1.437 597 126
No. at Risk 1817 30,124 46 663 18,395 3885

Eric Topol modified from O'Donnell et al N Engl J Med. 2014;371:601-661




r" Canadian VIGOUR Centre

v Bridging Hearts and Minds

Study of Dietary Intervention Under 100
MMOL in Heart Fallure

SODIUM-HF (i)

Justin A. Ezekowitz, MBBCh MSc, on behalf of the SODIUM-HF
Investigators

Professor, University of Alberta
Co-Director, Canadian VIGOUR Centre
Cardiologist, Mazankowski Alberta Heart Institute
@ ACC 2022 '@sodiumhf




SODIUM-HF: Intervention

Patients randomized to one of two study arms:

1. Low-sodium containing diet
« <1500 mg daily (<65 mmol/daily)

2. Usual care

 general advice to limit dietary sodium as provided in
routine clinical practice

Colin-Ramirez, AHJ, 2018 SODIUM-HF m




Primary Outcome

CV related hospitalization/ED visit or all-cause mortality
20% -|

HR 0.89

95% C10.63-1.26

p= 0.53

Low Sodium
Usual Care

b
—
o
T
Q
o
s
@
2
1=l
.E
@
>
=
-
3
£
=
&)

60 120 180 240

Days from randomization
Number al risk
Low Sodium 397 377 359 347 336 :
Usual Care 409 394 379 367 350 SODIUM-HF a1




Consider Additional Therapies Once GDMT Optimized

NYHA II-1lIl; HFrEF; NSR;
heart rate 270 bpm; on Ivabradine
maximally tolerated beta (2a)
blocker

NYHA II-IV;
LVEF <45%; recent HFH;
or IV diuretics;
elevated NP levels

Symptomatic HFrEF

HF NYHA II-IV

Patients with HF with
hyperkalemia while taking
RAASI

In patients with HF class Il to IV symptoms,
omega-3 polyunsaturated fatty acid (PUFA)
supplementation may be reasonable to use as
adjunctive therapy to reduce mortality and car-
diovascular hospitalizations.'*

In patients with HF who experience hyperkale-
mia (serum potassium level 25.5 mEq/L) while
taking a renin-angiotensin-aldosterone system
inhibitor (RAASI), the effectiveness of potas-
sium binders (patiromer, sodium zirconium
cyclosilicate) to improve outcomes by facilitat-
ing continuation of RAASI therapy is uncer-
tain.?®




10.2. Management of AF in HF

Recommendations for Management of AF in HF
Referenced studies that support the recommendations are summa-
rized In the

Patents with chronic HF wath permanent-per-

sistent-paroxysmal AF and a CHA DS _-VASc
score of 22 (for men) and 23 {for women)
should receive chronic anticoagulant therapy.'-*

. For patients with chronic HF with permanent-
persistent-paroxysmal AF, DOAC is recom-

. For patients with HF and symptoms caused by
B-R AF, AF ablation is reasonable to mprove symp-
- toms and QOL."*-

For patents with AF and LVEF £50%, # a
rhythm control strategy fails oris not desired,
and ventncular rates remain rapid despite mead-
cal therapy, atnoventncular nodal ablation with
mplantation of a CRT device is reasonable.’**

For patients with chronic HF and permanent-
persistent-paroxysmal AF, chronic anticoagulant
therapy s reasonable for men and women with-
out additional nsk factors. =™




A Death or Hosptalaation for Worseneg Heart Fallure
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Secondary Mitral
Regurgitation

Severe stage D MR
(RVol 260 mL, RF 250%,
ERO 20.40 cm2)

LVEF 250% LVEF <50%

Severe persistent Persistent symptoms
symptoms on optimal on optimal GDMT
GDMT and AF Rx

Mitral anatomy
favorable;
LVEF 20%-50%;
LVESD <70 mm;
PASP <70 mm Hg

Transcatheter
edge-to-edge MV
repair
(2a)

Severe
symptoms

Undergoing
CABG
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0%
No. at Risk:

Death or HF Hospitalization

MitraClip + GDMT
GDMT alone

- MitraClip + GDMT
~——— GDMT alone HR [95% CI] =
0.57 [0.45-0.71]
P<0.001 e 67.9%

NNT (24 mo) =
4.5 [95% CI 3.3, 7.2]

0 3 6 9 12 15 18 21 24
Time After Randomization (Months)
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Mortality reduction in Heart Failure

ACEI Mineralocortid
or Sacubitrily  Beta- receptor  Hydralazine
ARB valsartan blockers  antagonists isordil ICD CRT MitraClip
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Conclusions

» Recovered LVEF: continue GDMT
» ARNI=>ACE—-> ARBs

» SGLT2 inhibitors — any LVEF

» Afib: rhythm control

» Severe MR: consider mitraclip






Glomerulus Proximal tubule Distal tubule Collecting duct

Reduced glucose ~ SGLT2 inhibitor
reabsorption

Increased
glucose
excretion
Loop of Henle

SGLT2 inhibitors-
Inhibit 30-50% of
Renal Glucose
Absorption



Primary end point: Composite of CV death or hospitalization for heart
failure’**
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(HR, 0.74; 95% CI, 0.65-0.85) Placebo (n=2371)

P<0.0001 FARXIGA 10 mg (n=2373)
:Z 6 %
Event Rates'
RRR

Placebo and SoC: 21.2%
FARXIGA and SoC: 16.3%

4.9%arr

Curve
separated early
and continued
to diverge
over time

) NNT=21

T ] CV death
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18:
RRR

Months from randomization
NYHA class ILIIIL 1V P=0.0294

DAPA-HF
EF <40% (HR, 0.82; 95% Cl, 0.69-0.98)

With or without Diabetes 1.9 %agrr

Hospitalization
for heart failure

J 30

P<0.0001
(HR, 0.70; 95% ClI, 0.59-0.83)
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EMPEROR Reduced

A Primary Outcome

Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
P<0.001

Empog“ﬂOZW] . - Empagliflozin

3700 patients
NYHA LI IV
EF <40%

Placebo

, — = Empagliflozin

Estimated Cumulative Incidence (%)

| 1 I I
270 360 450 540
Days since Randomization

No. at Risk
Placebo 1867 1715 1345 1108 854 611
Empagliﬂozin 1863 1763 1424 1172 909 645




EMPEROR- Reduced- Renal benefits
Slower decline in GFR in SGLT 2 inhibitor group

Secondary outcome

Decline in GFR -0.55 vs-
2.28ml/1.73 body surface
area/year

Between-group difference in slope,
1.73 ml per min per 1.73 mZ per yr;
95% Cl, 1.10-2.37

P<0.001
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No. at Risk
Placebo 1792 1765 1683 1500

Empagliflozin 1799 1782 1720 1554

50% Decrease in Renal Events
p<0.001




Diastolic Heart Failure and SGLT2
inhibitors

» EMPEROR -Preserved

»Deliver



SEVERE SECONDARY MR IS AN
INDEPENDENT PREDICTOR OF MORTALITY®

FMR, 32% mod FMR

P<0.001

MNo/mild SMR

Moderate SMR

Severe SMR

Jung B, et al. Eur Heart J. 2003;24:1231-1243.



Diastolic Heart Failure and SGLT2
inhibitors

» EMPEROR -Preserved

»Deliver



FlcunE 8 The MitraClip Device

Close-up views of the MitraClip device's fabric-covered clip (left) and guiding catheter

with clip delivery system (right). Images courtesy of Abbott Vascular, Menlo Park,
California.

Asgar et of.
Secondey Mitral Regurgtation




DELIVER: Dapagliflozin

A Primary Outcome

Hazard rato, 082 (955 C1,0.73-0.92)
P<0.001

g 'Dapaghﬂo?m EF>40%
<
£ had evidence of
3 structural heart disease;
E and had an elevated
k- natriuretic peptide level
g 90 180 270 360 450 540 630 720 810 900 990 1080
=
- Worsening HF or CV
death
%€ 180 270 30 45 54 6% 720 810 900 950 1080
Days since Randomization
No. at Risk
Placebo 3132 3007 2896 2799 2710 2608 2318 2080 1923 1554 1140 772 383 Solomon NEJM 2022

Dapaglifiozin 3131 3040 2949 2885 2807 2716 2401 2147 1982 1603 1181 801 389




Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo

Empagliﬂozin

Cumulative Incidence (%)

Months since Randomization

No. at Risk

Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681
Empagliflozin 2997 2028 2843 2780 2708 2491 2134 1858 1578 1332 1005 709

>
Figure 1. Primary Outcome, a Composite of Cardiovascular Death or Hospitalization for Heart Failure. EF >40%
The estimated cumulative incidence of the primary outcome in the two groups is shown. The inset shows the NYHA class ILIILIV

data on an expanded y axis. LAE or LVH

BMI <45
Anker et al EMPEROR-preserved Stable diuretic dose




DELIVER: Dapagliflozin

A Primary Outcome

Hazard rato, 082 (955 C1,0.73-0.92)
P<0.001

g 'Dapaghﬂo?m EF>40%
<
£ had evidence of
3 structural heart disease;
E and had an elevated
k- natriuretic peptide level
g 90 180 270 360 450 540 630 720 810 900 990 1080
=
- Worsening HF or CV
death
%€ 180 270 30 45 54 6% 720 810 900 950 1080
Days since Randomization
No. at Risk
Placebo 3132 3007 2896 2799 2710 2608 2318 2080 1923 1554 1140 772 383 Solomon NEJM 2022

Dapaglifiozin 3131 3040 2949 2885 2807 2716 2401 2147 1982 1603 1181 801 389




63 year old male

» Presented with severe chest pain
» Anterior MI

» 100% LAD occlusion, moderate RCA
disease and severe Cx disease

» Referred for CABG, declined, multiple
stents

» LVEF 20%, moderate MR
» VT storm, ablation, ICD implanted




GICOAT

The COAPT Trial

Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy
for Heart Failure Patients with Functional Mitral Regurgitation

A parallel-controlled, open-label, multicenter trial in ~610 patients with
heart failure and moderate-to-severe (3+) or severe (4+) secondary MR
who remained symptomatic despite maximally-tolerated GDMT

Randomize 1:1*
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*Stratified by cardiomyopathy etiology (ischemic vs. non-ischemic) and site



Multiple admissions for syncope/falls/shoriness of breath
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For patients who have LVEF <35%, sinus rhythm,
left bundle branch block (LBBB) with a ORS
durabon 2150 ms, and NYHA class I I, or

ambulatory IV symptoms on GDMT, CRT ie
inchcaled 10 reduce 1olal mortality, reduce hospr
talizabons, and mprove symptome and QOL ™
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