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CARDIAC CONTRACTILITY MODULATION: UN’OPZIONE TERAPEUTICAPER IL TRATTAMENTO DELLO SCOMPENSO CARDIACO



Ogni evento acuto ha conseguenzeirreversibili sulla funzionalità cardiaca

Schiff & al. Am J Med 2003; 114: 625Gheorghiade M et al. Am J Cardiol. 2005; 96 (6A-11A)

Timing dei sintomi relativi ad espisodi acuti di HF

Gestione ottimale del paziente con scompenso:• Obiettivo prognostico (qualità di vita, sopravvivenza)• Obiettivo diagnostico (riduzione ricoveri e costi sociali)

Lo scompenso cardiaco nella pratica clinicaEvoluzione dell’HF

CCM?



FIX-5C (2018)
OBJECTIVEConfirm a subgroup analysis of the prior FIX-HF-5 studyshowing that cardiac contractility modulation (CCM)improved exercise tolerance and quality of life in patientswith EF between 25% and 45%.



FIX-HF-5C Study: EF 35-45% subgroup analysis

Abraham et al, JACC Heart Failure 2018

Even strongereffects inpatients with EF35-45%



CCM-REG (2018)

5G. Hasenfuss, EHF, Vienna 2018European Journal of Heart Failure (2019) doi:10.1002/ejhf.1374

Symptoms and quality of life (NYHA class,MLHFQ) showed sustainable improvementand of similar magnitude to the onesobserved in the randomized studies.LVEF also improved during the early follow-upperiod, as in prior studies.
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Survival rate based on LVEF tercilesCCM REG (2021)

European Journal of Heart Failure (2021) doi:10.1002/ejhf.2202

• In the overall cohort,survival at 1- and 3-year follow-up wassignificantly betterthan predicted by theMAGGIC risk score.• This was especiallyapparent for the LVEF26–34% and LVEF≥35% subgroups.



CCM and NYHA II vs III/IV(Maintained Study)

In clinical practice, patients with mildlysymptomatic heart failure in NYHA class IIexperience significant improvement in LVEF underCCM therapy. Patients with more advanced heartfailure additionally benefit from immediateimprovement in NYHA class, improvement in RVfunction over a longer therapy period, andsignificantly lower mortality compared with theMAGGIC heart failure risk score prognosis.Clinical Research in Cardiology https://doi.org/10.1007/s00392-022-02089-w



CCM and NYHA II vs III/IV(Maintained Study)
For the first time, the present workdemonstrated that patients with initialNYHA class III or ambulatory IV canexpect broader and more pronouncedfunctional benefits than patients with initialNYHA class II in clinical practice of CCM.Nevertheless, the latter patients alsobenefited from therapy in relation to LVEFimprovement.

Clinical Research in Cardiology https://doi.org/10.1007/s00392-022-02089-w



Use of CCM as a “bridge to transplant” in a youngobese patient with advanced heart failure due tonon-ischemic dilated cardiomyopathy.The patient had a poor quality of life and frequentheart failure-related hospitalizations despite theoptimal medical therapy and, due to obesity, asuitable heart donor was unlikely to be identified inthe short term and due to severe obesity risk ofcomplications after implantation of a left ventricularassist device (LVAD) was very high.
CCM could be used as a bridge to transplant strategyin selected patients with endstage HFrEF, notadequately compensated by pharmacologicaltherapy with contraindications to LVAD, such aspatients with severe obesity.

Frontiers in Cardiovascular Medicine | www.frontiersin.orgFebruary 2022 | Volume 9 | Article833143doi: 10.3389/fcvm.2022.833143



I non-ischemici mostrano unmiglioramento della funzionesistolica significativamentemaggiore al follow up.

CCM nei non-ischemici



CCM e FE «borderline»
• Maschio 78aa, iniziale decadimento cognitivo• CMD postischemica, FA permanente, QRSstretto, FE 35-37% nonostante OMT• Ripetute acutizzazioni di SCC, NYHA IIIProposto CCM…



Follow-up 6 mesi
• FE 38%• NYHA II• Soddisfacentecompliance(caregiver!)• Non SCC
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Data availablefor n. patients 21 15
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Nuovi e futuri dispositivi CCM

Sottomissione per approvazione regolatoria in corso in US ed EU.Disponibilità commerciale prevista per il 2023.Ulteriori valutazione cliniche in corso di definizione.

Optimizer® Integra

• ~23cc IPG con forma fisiologica• Auto-setup dell’algoritmo CCM• Telemetria RF• Longevità >20 anni•Nuova sezione diagnostica HF• Certificazione MRI in corso

Optimizer® Smart Mini
• CCMTM integrata in un ICD con
2 elettrocateteri

• <50cc
• Telemetria e algoritmo CCMTM
come OPTIMIZER SMART-Mini

• Terapia ATP, Shock 36J e pacing
post shock

• Longevità di almeno 15 anni
• 2 batterie (1 ricaricabile)
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Optimizer® Smart Optimizer® Smart Mini Optimizer® Integra

CCM Clinical Trial Support

Clinical Plan
Post Approval Study620 subjects3-year follow-upMLWHFQ, Mortality vs SHFM, Safety

HFpEF (published 2022)AimHigher~1,500 subjects, LVEF 40-60%Randomized, blinded,CCM ON versus OFF, 1-year endpoint

Safety & EfficacyProtocol in Design



Problemi aperti..
Compliance del pazienteImpianto di 2 elettrocateteriRischio infettivoElettrocateteri e TVRInterferenza tra dispositivi



Scelta degli elettrocateteri
– 2 elettrodi su SIV (procedura«standard»)– Sensing richiesto >2mV, ottimale 5mV– Compatibilità MRI con elettrocateteridi altra marca MRI conditional (Mini inattesa certificazione)



Aumento di rischio infettivo?
• I rischio infettivi relativi al sistema CCM sono analoghi a quelli di unsistema di stimolazione bicamerale (PM convenzionale)• La ricaricabilità del sistema garantisce un minor rischio infettivo legato allasostituzione del dispositivo
Numerosità elettrocateteri:• Le esperienze nei CRT NR non hanno evidenziato un aumento di eventiinfettivi legati alla compresenza di 2 dispositivi e 5 elettrocateteri• Lo studio FIX-HF-5C2 (2020 Wiegn) ha rilevato una diminuzione di eventilegati alla presenza di 2 elettrocateteri verso il vecchio sistema che nenecessitava 3



Elettrocateteri e rigurgito TV
CRT likely prevents progression of TR byimproving LV function(Prospective Study of TR associated with CRT)

“RV pacing appears to worsen TR, an effectwhich might be caused by elevated LV fillingpressure due to LV dysfunction”(PROTECT-PACE Investigators, AJC 2015)

• No reports in 651 patients of TR
• LV improvement has also been observedin CCM patients
• CCM therapy does NOT involve pacing





CCMTrattamento HF

S-ICDPrevenzionerischio aritmico

CCM ed altri dispositivi

LifeVestPrevenzionerischio aritmico
PM leadlessIndicazione alpacing



FIX-CHF-12: CCM in CRT non responders
Following 3–6 months of CCM added toOMT and CRT, patients showedimprovements in exercise tolerance (peakVO2), and quality of life (MLWHFQ), as wellas 6 minute walk distance, and NYHAclassification,with a trend toward improvement in LVEF.

International Journal of Cardiology 277 (2019) 173–177

“The existence of two implantable devices,each with its own set of electrodes raisesgeneral questions about the number of leadsrequired.However current experience with CCMcombined with ICD or CRT devices has notidentified a correspondingly larger number ofcomplications.”



S-ICD e CCM



CCM + S-ICD

 20 patients with CCM + S-ICD Mean fup 34,3 months CCM and S-ICD can be successfullycombined in patients with HFrEF. S-ICDand CCM remain efficacious when usedtogether, with no interference affectingtheir function.



CCM, ICD ed estetica
• 55 year-old woman• non-ischemic dilated cardiomyopathy• submammary ICD 2y/a for primary prevention• recurrences of acutely decompensated heart• LVEF 37%, NYHA III• OMT (betablocker, sacubitril/valsartan, empagliflozin,mineralcorticoid-receptor antagonist and loop diuretics)• Narrow QRS
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submammary technique was safe and feasible.
Patient’ cosmetic needs and concerns were
addressed and resolved, with no issues in the
device inductive recharging process, as optimal
connection was obtained. CCM therapy can
therefore be correctly delivered allowing the
patient to benefit from it with greater comfort,
cosmesis and better overall device acceptance.



Grazie a tutti!



Quali prospettive per i pazienti se nonconsideriamo la CCM?
LVAD



Quali prospettive per i pazienti se nonconsideriamo la CCM?

300 impianti/anno in Italia di dispositivi LVAD



Post Approval Study (PAS) of theOPTIMIZER Smart and CCM Therapy(PAS) The OPTIMIZER Smart Post-Approval Study is a prospective, multi-center, non-randomized, singlearm open label study of 620 subjects receiving an OPTIMIZER implant as standard of care. Patientsto be included will have NYHA functional class III symptoms and a left ventricular ejection fractionof 25-45%
 Primary endopoint: Incidence of procedure and device-related complications [ Time Frame: 1 year ]Demonstrate, in the post-approval setting, that the OPTIMIZER Smart is safe to use, by assessing the rate of procedure related complications (30days) and device related complications (1-year) All-cause mortality [ Time Frame: 3 years ]Observed mortality will be compared to the predicted mortality according to the Seattle Heart Failure Model (SHFM) at 1 year and 3 years post-implant Conducted in US
 Study Directors:– Rami Kahwash, MD The Ohio State University Wexner Medical Center– Raul Weiss, MD The Ohio State University Wexner Medical Center

31https://clinicaltrials.gov/ct2/show/study/NCT03970343



AIM HIGHer trial

https://clinicaltrials.gov/ct2/show/NCT05064709
Ongoing enrolment in USNot started in EU

AIM HIGHer trial:the largest randomized, sham-controlled, device-basedinterventional heart failure trialthat will evaluate the efficacy ofCCM therapy in 1,500 patientswith EFs between 40% and 60%
CCM therapy for HFpEF hasalready received the FDA’sbreakthrough device designation

https://clinicaltrials.gov/ct2/show/NCT05064709


