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Cardiac Contractility Modulation (CCM) 

OPTIMIZER 
▪ Non-excitatory pulse – delivered during ventricular absolute 

refractory period (~ 30 ms delay) 
▪ Bifasic 
▪ Pulse Width 20 ms (at least) 
▪ Programmable Amplitude, 4 to 7.5 V 
▪ Max sync rate: 110bpm 
▪ Rechargeable device 
▪ 20 years longevity	
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CCM

Nature, 2013

CCM – Mechanism of action 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CCM – Mechanism of action 



CCM – MAIN CLINICAL EVIDENCES



CCM Guidelines
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LODO-CRT Trial

LODO-CRT trial is a prospective, multicenter, observational study aimed 
at evaluating the role of DSE in selecting  suitable candidates for CRT.
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• Two hundred thirty-one patients were included in the analysis. 

• LVCR (contractile reserve) presence was found in 185 subjects (80%) 

• At follow-up, 170 (74%) patients responded to CRT,  

     145/185 in the group with LVCR (78%) and 25/46 (54%) in the group without LVCR. 

• Difference in responder proportion to CRT was 24% (P <.001). 



• This study aimed to evaluate whether the echocardiographic 
response to levosimendan could predict clinical and 
echocardiographic response to CCMT. 

• Levosimendan was administered in all patients (n.15) 
intravenously as a continuous infusion at 0.2mg/kg/min up to 
a total dose of 12.5 mg. The infusions were performed 72 
hours before the Optimizer Smart implant 

• After 6 months of CCMT, LVESV significantly decreased in 
the LEVO+ group (138.3±18.8 mL vs 119.7±8.1 mL; P < .05) 
compared with the LEVO-  group (137.2±7.7 mL vs 129.5±9.8 
mL; P = .48). 

• At 1 year of follow-up, WHF episodes were significantly 
reduced post-CCMT in the LEVO+ group (14 vs 5; P = < .05). 

The observation that response to 
levosimendan predicts response to 
CCMT could be because these patients 
have greater contractile reserve and less 
myocardial fibrosis and are consequently 
more responsive to both therapies. 

CCM – REFINING PATIENT SELECTION



ADVANCED HEART FAILURE: THE PREDICTIVE VALUE OF DOBUTAMINE 
ECHO-STRESS IN THE CLINICAL RESPONSE TO CARDIAC CONTRACTILITY 
MODULATION THERAPY (CCM)
Observational, multicenter, retrospective and prospective study

Rationale
▪ In patients with heart failure, CCM "recruits" cardiac contractility. 

▪ Cardiac contractility is assessed simply and effectively with the dobutamine test, a 

test available in all Cardiology Units. 

▪ The dobutamine test, if positive, should indicate the potential patient with 

contractility to be recruited and therefore a responder to CCM therapy. 

▪ Centers that use CCM already use this test in clinical practice, but it needs to be 

clinically validated.

PREDICT-CCM Study



Study Objective 
Endpoint evaluation will be performed in the entire cohort of enrolled subjects and in two subcohorts, divided based on 
their response to preimplantation low-dose dobutamine stress echocardiography: 
• Subcohort "∆ESV >=15%", with a decrease in LVESV greater than or equal to 15% 
• Subcohort "∆ESV <15%", with a decrease in LVESV less than 15%. 

Primary endpoint 
The percentage of subjects with a clinical response to CCM therapy at 12 months  
(NYHA reduction ≥ 1 class + Reduction in HF hospitalizations)

PREDICT-CCM Study



45 Italian centers authorized by the Single Ethics Committee

PREDICT-CCM Study



1 Anzio ASL Roma 6 Dr. Natale Di Belardino
2 Ascoli Osp. Mazzoni Dr. Procolo Marchese
3 Avezzano Osp. Civile Nicola e Filippo Dr. Francesco Vetta
4 Bari Di Venere Dr Vincenzo Bonfantino
5 Bologna S.Orsola Dr Matteo Ziacchi
6 Castrovillari Ferrari Dr. Giovanni Bisignani
7 Catania Policlinico Rodolico Dr. Angelo Di Grazia
8 Cefalù Fondazione Giglio Dr. Gabriele Giannola
9 Chieti SS. Annunziata Dr. Massimiliano Faustino

10 Marcianise PO Anastasia Guerriero Dr. Carlo Uran
11 Mercogliano Clinica Montevergine Dr. Francesco Solimene
12 Milano Sacco Dr Giovanni Battista Forleo
13 Mirano Osp. Di Mirano Dr Antonio Lupo
14 Monza San Gerardo Dr Giovanni Rovaris
15 Nuoro S. Francesco Dr. Enrico Mura
16 Olbia S.Giovanni di DIO Dr.ssa Silvia Denti
17 Ostia G.B. Grassi Dr. Luca Santini
18 Paola San Francesco Dr.ssa Mariateresa Manes
19 Pescara CDC Pierangeli Dr. Stefano Guarracini
20 Piove di Sacco Osp. Di Piove di Sacco Dr Leonardo Marinaccio
21 Rieti San Camillo de Lellis Dr. Amir Kol
22 Rovigo S.Maria della Misericordia Dr Francesco Zanon
23 San Gavino N.S. di Bonaria Dr. Roberto Floris
24 Saronno Osp. Di Saronno Dr Daniele Nassiacos
25 Sessa Aurunca Ospedale S.Rocco Dr Di Lorenzo
26 Siracusa Umberto I Dr.ssa Silvia Motta
27 Terni S. Maria Dr. Giovanni Carreras
28 Vicenza S.Bortolo Dr Antonio Rossillo
29 Villafranca Magalini Dr Gabriele Zanotto
30 Voghera Osp di Voghera Dr Pietro Broglia
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35 Cento Osp. SS. Annunziata Prof. Biagio Sassone
36 Fabriano Osp. Eglesias Dr. Pietro Scipione
37 Firenze Santa Maria Annunziata Dr.ssa Marzia Giaccardi
38 Macerata Osp. Macerata Dr Mario Luzi
39 Mestre Dell'Angelo Dr.ssa Elena Marras
40 Nola Santa Maria della Pietà Dr. Mario Volpicelli
41 Orbassano AOU S.L. Gonzaga Dr Matteo Bianco
42 Padova AOU di Padova Dr.ssa Loira Leoni
43 Rovereto S.Maria del Carmine Dr Maurizio del Greco
44 Taranto SS.Annunziata Dr. Cosimo Mandurino
45 Vercelli ASL Vercelli/Borgosesia Dr Francesco Rametta



A CASE REPORT DESCRIBING SINERGY

• 71-year-old gentleman with post-infarction ischemic heart disease  

• Previously implanted (2023) with a dual-chamber ICD (Rivacor DR, Biotronik) 
providing a physiologic left bundle branch pacing (LBBP) 

• Evaluated for continuous recurrences of heart failure.  

• Considering the persistence of symptoms (NYHA III) and repeated 
hospitalizations, in May 2024 it was decided to evaluate the left ventricle (LV) 
contractile reserve by means of low-dose dobutamine stress 
echocardiography.  

• The LV end-systolic volume (LVESV) was reduced by 20%.  

• Implantation of a CCM device (Optimizer Smart, Impulse Dynamics). 
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24 months after the implant the patient is currently in NYHA class II, no HF hospitalization occurred in the follow up period.



PREDICT-CCM Study

Published: 23 April 2026 J. Clin. Med. 2026, 15, 3223



BASELINE
Enrolled patients (to date) 92
Age (yrs) 69.5±10.9
Male sex 76,0%
BMI (kg/m2) 26.5±4.6
Ischaemic HF etiology 46,8%
Dilated cardiomyopathy 25,0%
Hypertensive cardiomyopathy 18,5%
Valvular heart disease 32,6%
Congenital heart disease 1,1%
Other heart disease 4,3%
Hypertension 60,9%
Diabetes 33,8%
Previous MI 32,6%
Angina 5,4%
Stroke 5,4%
CABG 9,8%
PCI 35,9%
Prior CIED 66,3%
          CRT-D 15,2%
          ICD 48,9%
          PM 2,2%
History of AF 44,6%
COPD 19,6%

Partial data, updated as of June 26, 2026



HF symptoms  
Dyspnea on exertion 82,6%
Dyspnea at rest 41,3%
Dyspnea in the supine position 17,4%
Asthenia 41,3%
Limb edema 30,4%
Cough 2,2%
Abdominal swelling 17,8%
Abdominal pain 4,3%
Tachycardia 12,0%
Nocturia 18,5%
Mental confusion 12,0%
Memory deterioration 6,5%

NYHA CLASS II 21,7%
NYHA CLASS III 68,5%
NYHA CLASS IV 9,8%

BASELINE
Partial data, updated as of June 26, 2026



Baseline ECG  
Heart rate (bpm) 72±10
QRS duration (ms) 120±29
         Sinus Rhythm 54,3%
         Atrial fibrillation 27,2%
         Atrial flutter 2,2%
        Pacemaker induced 16,3%
QRS morphology  
        Pacemaker-induced 16,3%
        IVCD 7,6%
        LBBB 10,9%
        Narrow QRS 52,2%
        RBBB 7,6%
        Other 5,4%

BASELINE
Partial data, updated as of June 26, 2026

LVEF (%) 31±8

NT pro-BNP (pg/mL) 6.588±9.780

MLHFQ  
Total score 52.7±20.8
Physical score 23.9±8.0
Emotional score 10.7±6.4
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