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Four Pillars of Medical Treatment Before ICD Implantation
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Underprescription of HF Medications Before ICD Implantation

Massoullié G et al. Am J Cardiol 2018; 121:725-730
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N=378 patients with HF undergoing primary prevention ICD/CRT implantation
Evaluation of Beta-blockers, ACE-I/ARBs, MRAs prescription (alone and in combination)

Probability of HF hospitalisation or death



Underprescription of HF Medications Before ICD Implantation

Roth GA et al. J Am Coll Cardiol 2016; 67:1062-1069

N=19773 patients included in the National Cardiovascular Data ICD Registry
with HF undergoing primary prevention ICD implantation

ICDImplantation
ACE-I/ARB or Beta-blockerprescription within 90 days 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%
No GDMT filled 38.9%
GMDT 80% medication possession ratio 28.3%



Effects of HF Drugs on Structural Remodeling
LVEF (%) Baseline 12 Months Relative ∆ Trial
RAAS Blockade 25±7 29±8 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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Pathophysiology or LV Function Recovery

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

EF <35%

Partial RecoveryEF 35-45%

No Functional RecoveryEF <35%

Full RecoveryEF >50%
Beta-blockers ACEInhibitors ARBs MRAs

Hypertrophy ↓ ↓ ↓ ↓
Fetal gene expression ↓ ↓ ↓ ND
Myocytolysis ↓ ND ND ND
β-adrenergic desensit. ↓ ↓ ↓ ND
EC coupling ↑ ↑ ↑ ND
Cytoskeletal proteins ND ND ND ↑
Myocyte apoptosis ↓ ↓ ↓ ND
MMP activation ↓ ↓ ↓ ↓
Fibrosis ↓ ↓ ↓ ↓
Angiogenesis ↑ ↑ ↑ ↑



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

PROVE-HF Single group, open label study, enrolling 794 pts with HFrEF treated with Sacubitril/Valsartan
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ICD Eligibility After Initiation of Sacubtril/Valsartan

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

6 months 12 months

4.8% 9.6%

214/661 pts (32%)LVEF>35% 407/661 pts (62%)LVEF>35%



Effect of Gliflozins on Cardiac Structure and Function

Lopaschuk GD, et al. JACC Bas Transl Sci 2020; 5:632-644Correale M, et al. Clin Drug Invest 2022; 42: 567-579

SGLT2i

LVEDVLVESVLV massLV sphericity



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

Baseline Evaluation

Eligible for ICD162 ptsβ-blockers 0%ACE-I 41%

3 pts (2%)NYHA IV
Eligible for ICD50 pts (31%)β-block 85%, ACE-I 94%

Non-eligible for ICD109 pts (67%)β-block 90%, ACE-I 95%

3-9 months Re-evaluation

Eligible,31%
Non-eligible,69%



Newly diagnosed heart failure with LVEF ≤ 35%
3 months WCDperiod

Optimization of HF therapy

Re-evaluation of LVEF
LVEF >35% LVEF ≤35%

No ICD Indication ICD Indication Prolongation of WCDPeriod

• LVEF 30-35%?• Delta LVEF ≥5% within 3 months?• Insufficient Optimization of HF drugs
NO YES 3M

ON
THS



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

BaselineN=156 3-months FUPN=153
NYHA 2.8 2.0
Mean LVEF% 24 35
Heart rate, bpm 80 69
CMP AetiologyNonischaemicIschaemicPeripartumMyocaditis

55%29%12%4%

----
Beta-blocker dosage (% target dose) 47 63
RAS antagonist dosage (% target dose) 45 65
MRA dosage (% target dose) 49 55



88(58%) 58(38%)156(100%)

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



Predicting Reverse LV Remodeling

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



Eur Heart J 2021; 42:3599-3726

Waiting Period Before ICD Implantation



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

How Long Does It Take to Optimize Medical Therapy?



Clinical Case
♀, 36 years, first HF hospitalisation 12/21

Echo at discharge 01/22LVEF 21% CMR 02/22LVEF 18% Echo at follow-up 7/22LVEF 42%

- NGS TruSight Cardio: TNNI3 C3-Vus

Courtesy of Dr. Stefano Pidello



SCDRisk



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

Risk of SCD After Hospitalisation for HFrEF



Declining Incidence of Sudden Cardiac Death

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

Treatments that reduce Sudden Death:- ACE-I / ARB / ARNI- β-Blockers- MRAs



Effect of Sacubitril/valsartan on Ventricular Arrhythmias

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



Effect of Dapagliflozin on VTs, Cardiac Arrest and SCD

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



Declining Incidence of Sudden Cardiac Death

DAPA-HF

2019

Adapted from Shen L et al. NEJM 2017; 377 (1):41-51

Treatments that reduce Sudden Death:- ACE-I / ARB / ARNI- β-Blockers- MRAs- SGLT2-Inhibitors



Clinical Exceptions to Waiting Time and LVEF<35%
Pathology /Gene Mutation Protein Cardiac Phenotype Consensus Statement/GuidelineRecommendations on PrimaryPrevention ICD
Sarcoidosis NA Conduction system diseaseCardiomyopathyAtrial and ventriculararrhythmias

ICD reasonable (class IIa) if LVEF36-49% and significant LGE orRVEF<40% or high degree AVblock
FLNC Filamin C Ventricular cardiomyopathy Consider ICD when LVEF<45%
LMNA Lamin A/C Conduction system diseaseAtrial fibrillationVentricular cardiomyopathy

ICD reasonable when cardiacpacing is required or when 2 ormore of the following:1) male2) NSVT3) LVEF<45%
PLN Phosholamban Ventricular cardiomyopathyassociated with low QRS voltage Consider ICD when LVEF<45% orin case of NSVT



Proposed Timeline Before ICD Implantation
Newly diagnosed heart failure with LVEF ≤ 35%
Initiate ACEi/ARB/ARNI, Beta-blocker, MRA,SGLT2i

Optimal Medical Therapy Achieved
LVEF Reassessment

LVEF >35% LVEF ≤35%
Continue medicaltherapy ICD Implantation

Factors associated withreverse remodeling?

Exceptions(gene, imaging, Hx)

OptimizationofTherapy
(Uoto6months)

NoYes



Take Home Messages
Despite compelling evidence, use of guideline directed medicaltherapy before primary prevention ICD implantation remainssuboptimal

Allowing time for initiation, uptitration and optimization ofmultidrug regimen is crucial to evaluate its effect on reverseventricular remodeling
Identification of subgroup of patients who may (or may not)benefit from longer waiting time can maximize ICD net clinicalbenefit



Thank you for your attention!


