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DISCLOSURE 

SONO UN CARDIOLOGO CLINICO!!! 



Packer M NEJM 2020
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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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CCMT 

Mechanism of Action

• Biphasic

• Relatively high voltage (±7.5 V) 

• Duration ~20ms

• Applied during absolute refractory period

• Non excitatory



CCM 

Mechanism of Action

Masarone D . Hear Rhytm  2023



Optimizer®: 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



- CCM improve functional capacity irrespictive of EF
- Better response in patients with EF (increase of Voi2 peak. +1,76 mL/Kg/min vs +0,9 
mL/Kg/min in the overall population)

Abraham WT T. JACC 2019
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Kuschyck J. EJHF 2021
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Monaldi Experience



Monaldi Experience (Nov 2019- Sep2023)

Totale pazienti impiantati (n= 45)

Età 66 [51-74]

Maschi 89 (39/44)

Ischemici 59% (n 26)

Altro device impiantato
- ICD

- CRTD

95% (42/44)
59,5% (25/42)
40,5% (17/42)

NYHA III 86% (n 38/44)

NYHA II 14% (n 6/44)

Lista Trapianto 9% (n 4/44)

FA permanente 50% ( n 21/44)

QRS (ms) 120 [100-146]

FE (%) 30 [25-33]

MLWHFQ 50 [41-64]

NT-ProBNP 2462,5 [1124-3842]



Terapia Farmacologica basale Totale pazienti impiantati (n= 44)

Ace Inibitori 23% (10/44)

Beta-Bloccanti 82% (36/44)

Glifozine* 25% (11/44)

Allopurinolo 34% (15/44)

Sacubritil/Valsartan 68% (30/44)

Antagonisti Aldosterone 61% (27/44)

Diuretici Ansa 91% (40/44)

*introdotti dal 1/2022

Monaldi Experience (Nov 2019- Sep2023)



6 Months Follow-Up ( 38 patients)

Parameters Baseline 3-Mo 6-Mo

MLWHFQ scroe 50,5 [41,25-63,75] 46 [14,75-59,25] 33 [24,51-59,67]

EF (%) 30 [25-33] 33 [30-38] 39 [33,5-44]

NT-proBNP (pg/ml) 2462,5 [1124-3842] 1906 [989-7880,5] 1842 [1013,5-2496,625]
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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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Chronic HF  5.9%

Tavazzi L et al. Circ Heart Fail 2013



Gheorgiade M et al. Am Heart J.2005



• NYHA II with frequent AHF episodes 

• NYHA III-V 

• 25%≤EF ≤45%

• QRS ˂130 ms 

• OMT

• VO2 peak > 9ml/kg/min < 20 ml/kg/min

• BEV < 8.900 BEV

• No severe tricuspid, aortic or disproportionate mitral valve 

regurgitation 

CCMT in which patients? 





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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Masarone D.  Exp Rev Med Dev 2023





Talha K JCF 2022



Hidalgo C TCM,  2015



LeWinter M, Circulation  2016



Pabel S  Front. Phi. 2021



Tschöpe C. J Cardiol. 2016

CCMT Increase Titin Phosphorylation

 



Linde C. EHJ  2022
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