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CCMT solves an unmet need in the treatment of HF

More than 17m patients globally with NYHA II/III despite OMT

• 30% eligible for CRT

• 70% eligible for CCM

Abraham WT. Heart Fail. Clin. 2021
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Erogazione della terapia CCM 

- 1,7% complication related the 
procedure→ Fix HF5C2

- Event free-rate: 93,6% (device and 
procedure-related complications)→ 

HFpEF Pilot
5

▪ Stimoli non eccitatori, bifasici (applicati durate il periodo refrattario
assoluto a ~ 30 ms delay),  ad elevate energia: durata di almeno 20 
ms ed ampiezza programmabile da 4 a 7.5 V

▪ Max frequenza di sincronizzazione: 110bpm
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Erogazione della terapia CCM

Esempio di 7 ore di fasi con terapia CCM rilasciata, separati da 2.4 ore di 
fase in riposo. 



CCMT

Mechanism of Action
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Randomized Clinical Trial History

Study Name Comments Randomized Device Countries Total patients

FIX-HF-1 Acute study Opt I Italy 40

FIX-HF-2 First chronic study Opt I Italy 6

FIX HF-3 CE study (EU) Opt II Italy, Germany, Austria 22

FIX-CHF-4 Crossover double-blind, 6 months Yes Opt II
Italy, Austria, Germany, France, TheNetherlands 

and Czech
164

FIX-HF-5 Phase I CCM vs OMT, 6 months Yes Opt II USA 49

FIX-HF-5 Phase II CCM vs. OMT Yes Opt III USA 428

FIX-HF-9 CCM vs. OMT Yes Opt III Hong Kong 42

FIX-CHF-12 CRT non-responder study Opt III Germany 19

FIX-CHF-13 CCM dosage (5 vs. 12 hours) Opt III Germany 20

CCM HF CCM Registry Opt III Germany 143

FIX-CHF-18 Comparison 1 vs 2 leads Opt III, Opt IVs Germany 48

FIX-HF-5C CCM vs. OMT confirmatory Yes Opt IVs USA, Germany, Czech 160

CCM-REG CCM Registry Opt IVs, Smart Germany, Russia, France 503

FIX-HF-5C2 2-Lead CCM Device OptSmart (2-lead) US, Germany 60

HFpEF Pilot FE>50% OptSmart (2-lead) EU, Australia 47

Total 1,751

▪ All randomized studies showed significant impact on exercise tolerance and 
quality of life

▪ Peak VO2 endpoint consistently positive across all trials

▪ Subgroup analyses (whether or not pre-specified) demonstrated greatest 
benefits in HF patients with moderately reduced ejection fractions ranging 
from 35% to 45%



• 160 patients randomized 1:1: at 20 US sites and 8 EU sites

• Target population:  Heart failure patients with EF 25% to 45%

• Primary Efficacy Endpoint:  Improvement in peak VO2 

• Primary Safety Endpoint:  Proportion of Treatment group that did not experience an Optimizer 
device or Optimizer procedure related complication through 24-weeks greater than 70% 

• Major Secondary Efficacy Endpoint:

• Minnesota Living with Heart Failure Quality of Life (QoL) Score

• Granted Expedited Access Pathway by the FDA qualifying for priority review

OBJECTIVES The authors sought to confirm a subgroup analysis of the prior FIX-HF-5 (Evaluate Safety and Efficacy of the OPTIMIZER System in
Subjects With Moderate-to-Severe Heart Failure) study showing that cardiac contractility modulation (CCM) improved exercise tolerance (ET) and
quality of life in patients with ejection fractions between 25% and 45%.

Abraham WT T. JACC 2019



- Benefici della terapia CCM in tutte le classi di FE
- Responder migliori in FE>35%: +1,76 mL/Kg/min VO2 picco, (+0,9 
mL/Kg/min in tutta la popolazione)
- 81% dei pazienti trattati con CCM con miglioramento ≥1 classe 
NYHA, di cui il 50% con miglioramento di 2 classi funzionali.

Abraham WT T. JACC 2019

A 24 settimane, il gruppo CCM aveva maggiore sopravvivenza 
libera da morte cardiaca e ospedalizzazioni per SC: 97,1% nel 

gruppo studio vs 89,2% nel gruppo controllo

Analisi combinata (FIX-HF-5+FIX-HF-5C) su 389 pazienti: 293 con Fe < 35%, 96 con FE≥35%



Effetti statisticamente significativi e 
clinicamente utili della terapia CCM sono 
emersi rispetto a :
• Capacità Funzionale (CPET);
• Capacità di Esercizio (6MWT);
• Qualità della Vita (MLWHFQ). 

Tutti gli endpoint hanno dimostrato differenze 
non significative tra pazienti con età ˃ 60 anni e 

quelli con età ≤ 60 anni



Kuschyck J. EJHF 2021

Registro a lungo termine (24 mesi) real world di pazienti 
impiantati con dispositivo CCM secondo CE Mark del 
dispositivo (HF sistolico cronico sintomatico→ Fe ≤ 45%, 
NYHA>II in OMT) per valutare impatto sulla mortalità, 
QoL, eventi SCC, FE Vsx e QOL. 
Età media 66 anni, 60% ischemici, NYHA III 82%, FE 30%, 
FA 30%.

Il 75% dei pazienti già portatori di ICD



Kuschyck J. EJHF 2021



Metra et al. Eur J Heart Fail 2023



One-year all-cause mortality rate in patients hospitalized with acute HF or 

outpatients with chronic HF, prospectively enrolled in the IN-HF outcome registry 

(N=5,610)
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Gheorgiade M et al. Am Heart J.2005



• NYHA II with 2 or more WHF episodes in the last 12 months 

• NYHA III-IV with at least 1 WHF episodes in the last 12 months  

• 25%≤EF ≤45%

• QRS ˂130 ms (in some selected cases also in CRT-D non responder) 

• GDMT

• BEV < 10.000; AF with VR < 110 b/min

• No severe tricuspid, aortic, or disproportionate mitral valve 

regurgitation 

CCMT in which patients? 



Dulai R et al. IJCP 2020



Ziacchi M et al. Ex Rev Med Dev 2023



Optimal medical therapy
- Guideline-directed medical therapy optimized? 

Heart failure related residual risk
- HF-related hospitalizations?

-HF-related symptoms?
-HF-related reduction of functional capacity?

Y 

CCM therapy  not indicated N 

Y 

Optimize medical therapyN 

Patient
-Cardiological or non-cardiological comorbidities that can affect 

the efficacy of CCM therapy? 

Y 

Treat comorbidities
Consider alternative strategies 

Echocardiography
- Left ventricular ejection fraction between 25%-45%                             

(without severe valvular regurgitation) 
-

N 

Consider alternative strategies N 

Y 

CCM therapy indicated 
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Analisi su 30 pazienti sottoposti ad impianto di dispositivo per CCM per la valutazione degli effetti dell’impianto
di 2 cateteri transvenosi sulla severità del rigurgito tricuspidalico.



Assessment of CCM in HF With Higher Ejection Fraction
(AIM HIGHer) 

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

AIM HIGHer trial

Studio multicentrico randomizzato, doppio
cieco, sham-controlled per la valutazione
dell’efficacia della terapia CCM in 1500
pazienti HF con FE 40%-60%.
- Endpoint parte 1: 6MWTD e KCCQ a 6

mesi di Fu;
- Endpoint parte 2: Outcome composito di 

esiti di mortalità, morbilità e QoL (KCCQ 
CSS) al FU a  18 mesi.

La terapia CCM per HFpEF ha già ricevuto 
la breakthrough device designation della 
FDA

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


Assessment of Combined CCM and ICD Device in HFrEF
(INTEGRA-D Study)

ClinicalTrials.gov Identifier: NCT05855135

Studio di sicurezza

- Riconoscimento di VF indotta all’impianto ed episodi di VT/VF spontanea in pazienti HF in OMT non candidati alla CRT con
FE≤ 40%.

- Tasso di complicanze correlate al dispositivo a 6 mesi dal post impianto;

- Valutazione di incidenza di shock inappropriati a 6 mesi dall’impianto
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