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2021 ESC Heart Failure Guidelines

Management of patients with HFrEF

I

ACE-I/ARNI?

Beta-blocker

MRA

Dapagliflozin/Empagliflozin

Loop diuretic for fluid retention
(Class 1)

I

¢ v pt
LVEF <35% and LVEF >35% or device SR and

QRS <130 ms and therapy not indicated LVEF <35% and
where appropriate or inappropriate QRS =130 ms

S :

ICD CRT-D*/-P

Non-ischaemic Ischaemic QRS 130-149 ms QRS =150 ms
(Class lla) (Class I) (Class lla) (Class )

{ J

v

If symptoms persist, consider therapies
with Class Il recommendations

Eur Heart J 2021; 42:3599-3726




Four Pillars of Medical Treatment Before ICD Implantation

MCSas BTT/BTC ) Long-term MCSas DT )

Volume overload

SR with LBBB = 150 ms SR with LBBB 130—149 ms or non LBBB> 150 ms

CRT-P/D CRT-P/D )

Ischaemic aetiology Non-ischaemic aetiology
ICD ICD )

Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency

Digoxin )  PVI ) CABG ) Ferric carboxymaltose )

Aortic stenosis Mitral regurgitation ~ Heart rate SR>70 bpm Black Race ACE-I/ARNI intolerance

SAVR/TAVI TEE MV Repair ) Ivabradine ) Hydralazine/ISDN )

) D EID €D

Adapted from Eur Heart ) 2021; 42:3599-3726




2021 ESC Heart Failure Guidelines

Primary prevention

An ICD is recommended to reduce the risk of
sudden death and all-cause mortality in patients
with symptomatic HF (NYHA class II—IIl) of an

ischaemic aetiology (unless they have had a Ml in

the prior 40 days—see belo n LVEF
<35% despite >3 months o rovided

they are expected to survive substantially longer

than 1 year with good functional status.'®"¢>

An ICD should be considered to reduce the risk
of sudden death and all-cause mortality in
patients with symptomatic HF (NYHA class
lI—1lI) of a non-ischaemic aeti nd an LVEF
<35% despite >3 months o(ﬁrovided
they are expected to survive substantially longer
161,166,167

than 1 year with good functional status.
Eur Heart J 2021; 42:3599-3726




Underprescription of HF Medications Before ICD Implantation

1 ' N=378 patients with HF undergoing primary prevention ICD/CRT implantation

Evaluation of Beta-blockers, ACE-I/ARBs, MRAs prescription (alone and in combination)

N=3 HF Medications

N=2 HF Medications

N=1 HF Medication

No HF Medications

p<0.001

p<0.001

24%

12%

7%

9%

Baseline

3 months

000102 @33

Last follow-up

Probability of HF hospitalisation or death
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No HF Medications
N=1 HF Medication

N=3 HF Medications

N=2 HF Medications

Number at risk

group 0 49
group 1 95
group 2 140
group 3 93

36
months

13
41
59
50

Massoullié G et al. Am J Cardiol 2018; 121:725-730




Underprescription of HF Medications Before ICD Implantation

= N=19773 patients included in the National Cardiovascular Data ICD Registry

with HF undergoing primary prevention ICD implantation

ICD
Implantation

ACE-I/ARB or Beta-blocker s

o,

prescription within 90 days /J\ 1-year mortality

- >

Number of patients included N=19773

Filled HF beta-blocker at least once 77.1%

Filled ACEi/ARB at least once 74.3% —|_|—|
Filled GDMT (HF beta-blocker + ACEi/ARB) 61.1% 3% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85%

. Patients That Filled GDMT Prescription At Least Once
No GDMT filled 38.9% During 3 Months Prior to Primary Prevention ICD Implant

Number of U.S. Hospital Referral Regions

o . . - . o
GMDT 80% medication possession ratio 28.3% Roth GA et al. J Am Coll Cardiol 2016; 67:1062-1069




Effects of HF Drugs on Structural Remodeling

RAAS Blockade 4, +13.8% SOLVD

Beta-Blockade 29+1 34+2 5.5,+14.4%  ANZ
MRA 26+1 28+0.4 1.8, +6.9% Eplerenone
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Effects of HF Drugs on Structural Remodeling
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Effects of HF Drugs on Structural Remodeling

RAAS Blockade 4,+13.8% SOLVD
Beta-Blockade 29+1 3442 5.5,+14.4% ANZ
261 28+0.4 1.8, +6.9% Eplerenone

LVESV index (ml/m?) 12 Months Relative A

RAAS Blockade 106142 13,-12.3% SOLVD
Beta-Blockade 734 65+5 8,-10.8% ANZ
124+4 11942 5.1,-4.1% Eplerenone

LVEDV index Baseline 12 Months Relative A Trial
(ml/m?)

RAAS Blockade 140+44 127437 13,-9.3% SOLVD
Beta-Blockade 100+5 96+5 4.6, - 4.6% ANZ
MRA 16714 163%2 3.7,-2.2% Eplerenone




Pathophysiology or LV Function Recovery

. Beta- ACE
Full Recovery Partial Recovery blockers | Inhibitors

EF >50% EF 35-45%
Hypertrophy

0 Fetal gene expression

Myocytolysis

LV Reverse FV
Remodeling EC coupling

Cytoskeletal proteins
Medical
and Device — Myocyte apoptosis
Therapy
O MMP activation

No Functional Recovery Fibrosis
EF <35% EF <35%

B-adrenergic desensit.

Angiogenesis

Adapted from JE Wilcox, et al. J Am Coll Cardiol 2020;76:719-34




JAMA | Original Investigation

Association of Change in N-Terminal Pro-B-Type

Natriuretic Peptide Following Initiation of Sacubitril-Valsartan
Treatment With Cardiac Structure and Function in Patients
With Heart Failure With Reduced Ejection Fraction

PROVE-HF Single group, open label study, enrolling 794 pts with HFrEF treated with Sacubitril/Valsartan

900+

800

~
o
o

Ul

o

o
1

o
=
)
1)
p .
>
= £
=S
(g°]
a
€
@ c
< o
a = 600
= &
o€
=9
2
S O
[«§)
e
o
[«5)
O

%

Baseline Day Day Day Month Month Month
14 30 45 2 3 12

No. of patients 760 754 740 734 721 638

Jannuzzi JL, et al. JAMA 2019; 322:1085-1095




JAMA | Original Investigation

Association of Change in N-Terminal Pro-B-Type

Natriuretic Peptide Following Initiation of Sacubitril-Valsartan
Treatment With Cardiac Structure and Function in Patients
With Heart Failure With Reduced Ejection Fraction

Hhﬁm

LVEF, % LVEDVI, ml/m2 LVESVI, ml/m2 LAVI, ml/m2 6
Jannuzzi JL, et al. JAMA 2019; 322:1085-1095




ICD Eligibility After Initiation of Sacubtril/Valsartan

6 months 12 months
80 80

214/661 pts (32%) 70
LVEF>35%

70

407/661 pts (62%)
LVEF>35%

No Change
No Change

60 60

50 50

40 40

Frequency (N)
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30 30

20 20

10 J 10 J
0 0

-2.5 0.0 2.5 . . . . -9 0 5
Worsening Improvement Worsening Improvement

of LVEF of LVEF . of LVEF of LVEF

Felker MG, et al. Circulation 2021; 144:180-182




Effect of Gliflozins on Cardiac Structure and Function
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Lopaschuk GD, et al. JACC Bas Transl Sci 2020; 5:632-644
Correale M, et al. Clin Drug Invest 2022; 42: 567-579




How Can Optimization of Medical Treatment Avoid Unnecessary
Implantable Cardioverter-Defibrillator Implantations in Patients
With Idiopathic Dilated Cardiomyopathy Presenting With
“SCD-HeFT Criteria?”

Baseline Evaluation 3-9 months Re-evaluation

=

3 pts (2%)
NYHA IV

E"9'1b6'§ f‘:r ICD Eligible for ICD Eligible,
pts 50 pts (31%) 31%

B-blockers 0% B-block 85%, ACE-l 94%
ACE-l 41% Non-

eligible,
Non-eligible for ICD 69%
109 pts (67%)
B-block 90%, ACE-l 95%

Adapted from Zecchin M, et al. Am J Cardiol 2012; 109:729-735




Avoiding Untimely Implantable Cardioverter/Defibrillator Implantation
by Intensified Heart Failure Therapy Optimization Supported by the
Wearable Cardioverter/Defibrillator—The PROLONG Study

David Duncker, MD; Thorben Konig, MD; Stephan Hohmann, MD; Johann Bauersachs, MD; Christian Veltmann, MD

Newly diagnosed heart failure with LVEF < 35%

3 months WCD
period
Optimization of HF therapy

VEF >35% < LVEF <35%

Re-evaluation of LVEF
g

* LVEF 30-35%7?
* Delta LVEF 25% within 3 months?
* Insufficient Optimization of HF drugs

NO
No ICD Indication ICD Indication [

3 MONTHS




Avoiding Untimely Implantable Cardioverter/Defibrillator Implantation
by Intensified Heart Failure Therapy Optimization Supported by the
Wearable Cardioverter/Defibrillator—The PROLONG Study

Baseline 3-months FUP
N=156 N=153
NYHA 2.8 2.0
Mean LVEF% 24 35

Heart rate, bpm 80 69

CMP Aetiology
Nonischaemic
Ischaemic
Peripartum
Myocaditis

Beta-blocker dosage (% target dose)

RAS antagonist dosage (% target dose)

MRA dosage (% target dose)
Duncker et al. J Am Heart Assoc 2017; 6:e004512




Avoiding Untimely Implantable Cardioverter/Defibrillator Implantation
by Intensified Heart Failure Therapy Optimization Supported by the
Wearable Cardioverter/Defibrillator—The PROLONG Study

156
(100%)

—
[X=]
L
Lo

% (n

diagnosis
Duncker et al. J Am Heart Assoc 2017; 6:e004512




Predicting Reverse LV Remodeling

Reverse Remodeling

Non-lschemic Shorter Lower No  Lower/Falling

Sex Etiology HF Duration LVEF

Ischemic Longer Higher

Adverse Remodeling

Aimo A. et al. J Am Coll Cardiol HF; 2019; 7:782-94




Waiting Period Before ICD Implantation

Primary prevention

An ICD is recommended to reduce the risk of
sudden death and all-cause mortality in patients
with symptomatic HF (NYHA class II—IIl) of an

ischaemic aetiology (unless they have had a Ml in

the prior 40 days— w), and an LVEF
<35% despite f OMT, provided

they are expected to survive substantially longer

than 1 year with good functional status.'®"¢>

An ICD should be considered to reduce the risk
of sudden death and all-cause mortality in
patients with symptomatic HF (NYHA class
l1—1II) of a noni ic.aetiology, and an LVEF
<35% despitew OMT, provided
they are expected to survive substantially longer
161,166,167

than 1 year with good functional status.
Eur Heart J 2021; 42:3599-3726




How Long Does It Take to Optimize Medical Therapy?

ARNi Repeat EF Estimated Timeline

ACEi/ARB p-Blocker  MRA Transition Assessment to GDMT

3 dosing changes + 3dosingchanges + 1dosingchangeto « Requires ACEi «  After maximally-
to target doses to target doses target dose washout tolerated evidence-
Double dose in at * Doubledoseinat + Dose uplitrationin + 1-2 dosing changes based doses of
least 2-week least 2-week 4-8 weeks to target dose ACEI/ARB/ARNI,
intervals intervals +  Frequent laboratory + Dose uptitration p-Blocker, and
Frequent laboratory monitoring every 2-4 weeks MRA achieved
menitoring *  Frequent laboratory

menitering

DeFilippis EM et al. Circ Heart Fail 2017; 10e004478




Clinical Case

Q, 36 years, first HF hospitalisation 12/21 - NGS TruSight Cardio: TNNI3 C3-Vus

Echo at discharge 01/22
LVEF 21%

CMR 02/22
LVEF 18%

Echo at follow-up 7/22
LVEF 42%

Courtesy of Dr. Stefano Pidello







Risk of SCD After Hospitalisation for HFrEF
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Traditional Proposed Extension of “Waiting Period” Prior to
Timeline ICD to Achieve Treatment Goals

DeFilippis EM et al. Circ Heart Fail 2017; 10e004478




Declining Incidence of Sudden Cardiac Death
(<

Treatments that reduce Sudden Death:\
- ACE-l/ ARB/ ARNI iggg
- B-Blockers |
- MRASs Control group

Experimental-therapy
group

Population
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Year of Randomization Shen L et al. NEJM 2017; 377 (1):41-51




Effect of Sacubitril/valsartan on Ventricular Arrhythmias

Investigator Reports (Adverse Events)

8399

Patients ~ =—i Median follow-up 27 months

with HFrEF
—> Sacubitril/valsartan MMW\WWW

Ventricular Arryhthmia

0.10
|

HR 0.76 (0.62-0.95); p=0.015

Cumulative Probability
0.05
1

0.00
|

T T T T T T T T
0 180 360 540 720 900 1080 1260
Days since Randomization
Number at risk
Enalapril4212 4016 3795 3151 2335 1662 953 267
Sacubitril/Valsartan 4187 4025 3833 3208 2400 1646 959 261

Englapit Sacubiiriivalsariain Curtain JP et al. Eur J Heart Fail 2022; 24:551-561




Effect of Dapagliflozin on VTs, Cardiac Arrest and SCD

Investigator Reports (Serious Adverse Events)

4744 z_u_v\N Uwﬁﬂ\f’\.'f‘ ('i Ay ia s

X ; ; bk U'U LEF R ¥ bofid
Patients Median follow-up 18.2 months

with HFrEF

—p Dapagliflozin

Backward stepwise logistic regression multivariable model to predict any serious
ventricular arrhythmia, resuscitated cardiac arrest or sudden death

Predictor Variable®* Odds Ratio (95% Cl) p Value** X2

=4

Log-transformed NT-proBNP (per 1 1.54(1.34-1.77) <0.001 36.0
unit increase)
Previous Ventricular Arrhythmia 1.93 (1.41-2.64) <0.001 16.8
LVEF {per 5% increase) 0.86 (0.78 = 0.94) 0.001 11.9
Systolic BP (per 10mmHg) 0.88 (0.81 -0.96) 0.004 8.1
Previous M| 1.42 (1.11-1.82) 0.005 7.8
Sex- male 153 (1.10-2.12) 0.012 6.3 HR 0.78 (85%C1 0.63-0.99), p=0.037
BMI (per 1 kg/m? increase) 1.03 (1.00 - 1.05) 0.020 5.4 2
Sodium (per 1 mmol/L increase) 0.96 (0.92 - 0.99) 0.039 4.3 o | , . , i , i ,
Non-white race 0.85 (0.72 —0.99) 0.038 43 180 270 360 450 540 630 720
Dapaglifiozin 0.80 (0.63 - 1.02) 0.067 34 Deys since Randomization

: — Mumber at risk
Cardiac Resynchronization Theramr 0.64 [0.39 =1.04) 0.070 33 Placebo 2371 2317 2957 3902 2047 1599 1196 646 s |

Previous HF hospitalization 0.99 (0.78-1.27) 0.985 0.0 Dapaglifiozin 2373 2329 2273 2223 2098 1638 1218 653 227

*Randomized treatment and history of heart failure hospitalization were fixed factors in the model. **The p-value threshold was .
set at p<i.1 Placebo Dapagliflozin

Curtain JP et al. Eur Heart J 2021; 42:3727-3738

Cumulative Probability




Declining Incidence of Sudden Cardiac Death

(I'reatments that reduce Sudden Death:\ Population
- ACE-l/ ARB / ARNI ﬁx
- B-Blockers
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Experimental-therapy
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Control group
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Clinical Exceptions to Waiting Time and LVEF<35%

Pathology / Cardiac Phenotype Consensus Statement/Guideline
Gene Mutation Recommendations on Primary
Prevention ICD

Sarcoidosis Conduction system disease ICD reasonable (class lla) if LVEF
Cardiomyopathy 36-49% and significant LGE or
Atrial and ventricular RVEF<40% or high degree AV
arrhythmias block

Filamin C Ventricular cardiomyopathy Consider ICD when LVEF<45%

Lamin A/C Conduction system disease ICD reasonable when cardiac
Atrial fibrillation pacing is required or when 2 or
Ventricular cardiomyopathy more of the following:
1) male
2) NSVT
3) LVEF<45%

Phosholamban Ventricular cardiomyopathy Consider ICD when LVEF<45% or
associated with low QRS voltage in case of NSVT




Proposed Timeline Before ICD Implantation
5
e ACEI/ARE ,ea-oc er, MRA,
Optimal Medical Therapy Achieved

> LVEF Reassessment

Factors associated with
reverse remodeling?

Exceptions
(gene, imaging, Hx)

(syjuo
Adeiay] jc

LVEF <35%

ICD Implantation

Continue medical <

therapy




Take Home Messages

Despite compelling evidence, use of guideline directed medical
therapy before primary prevention ICD implantation remains
suboptimal

Allowing time for initiation, uptitration and optimization of
multidrug regimen is crucial to evaluate its effect on reverse
ventricular remodeling

Identification of subgroup of patients who may (or may not)
benefit from longer waiting time can maximize ICD net clinical
benefit




c
9
)
c
()
wr
)
4]
S
=
o
>
—
o
et
=
o
>
=
c
1)
N
=




