
Technical Abstract 
 
Protocol Title: MYOHEART-SDF™ (Myogenesis Heart Efficiency and 
Regeneration Trial), A Phase I, Open-Label, Non-Randomized, Dose Escalation, 
Multi Center Study to Assess the Safety and Cardiovascular Effects of the 
Implantation of Autologous Skeletal Myoblasts Modified to Express the SDF-1 
Protein (MyoCell™ SDF-1) via Multi-Electrode Percutaneous Transendocardial 
Catheter (MyoStar™) with Cardiac Navigation Guidance (NOGA™) in Congestive 
Heart Failure Patients Post Myocardial Infarction(s) With Prior Placement of an 
Implantable Cardioverter Defibrillator (ICD) 
 
The proposed study is a Phase I Safety study w ith secondary assessment of indices of 
regional myocardial effect s using MyoCell™ SDF-1  (patient autologous skeletal 
myoblasts enhanced for expression of SD F-1 via an adenoviral vector which are 
expanded ex vivo and supplied in buffered su spension m edium for injection).  The 
primary objectives of the study are: 1.) T o assess t he s afety a nd ef fect o n m yocardial 
function of MyoCell™ SDF-1 using a dose es calation methodology following implantation 
into myocardial scar tissue of  subjects with congestive hear t failure who have experienced 
previous myocardial infa rction(s) and have ha d an i mplantable cardiove rter defibrill ator 
(ICD) previously implanted and 2.) To assess the safety and feasibility of using the Multi-
Electrode Percutan eous Catheter (MyoSta r™) with Cardiac Navigation Guidance 
(NOGA™) Transendocardial Delivery System  for de livering MyoCell™ SDF-1 into the 
myocardial scar tissue of subjects with c ongestive heart failure who have experienced 
previous m yocardial infarction(s) and have an im plantable cardioverter defibrillator 
(ICD) previously implanted. 

The patient population includes males and/ or females between 30 and 80 years of age with 
the diagnos is of c ongestive h eart failure secondary to m yocardial infarction(s) and 
coronary artery disease and who ha ve an im plantable cardioverter defibrillator (IC D) 
previously implanted.  Subjects must be on optimal medical management and must not be 
candidates for coronary revascularization.   Subjects must have well d emarcated 
nonfunctional left ventricular regions and must  be able to undergo surg ical skeletal muscle 
biopsy.  Subjects will undergo a  screening pr ocess and subjects m eeting t he i nclusion 
criteria and not excluded by the exclusion criteria will be enrolled into t he study.  St udy 
treatment will be adm inistered, after which subjects will be  followed at specif ied intervals 
for 12 months.   

After a study subject is identif ied, written cons ent will be obtained and subject screening 
undertaken.  If study specifie d screening a ssessments are satisfie d, a biops y of 
approximately 5-10 gra ms of skel etal musc le will be obtained  from t he subj ect’s 
quadriceps or gastrocnemius muscle.  The biopsy is sent to an offsite culture laboratory for 
myoblast is olation, expansion and modificati on to e xpress t he angioge nic SDF- 1 pr otein 
(MyoCell™ SDF-1).  

Three to four weeks later, the MyoCell™ SDF-1 will be implanted into myocardial scar in 
the r egion of pr evious i nfarction, u tilizing t he Mul ti-Electrode Pe rcutaneous Ca theter 



(MyoStar™) with Cardiac Na vigation Guidance (NOGA™ ) Transendocardial d elivery 
system by standard percutaneous techniques.   

This will be a dose escal ation study with 3 c ohort groups consisting of 5 patients eac h.  In 
the first cohort of this dose escalation study, 4 injections will be performed for the delivery 
of 200 million cells; for the sec ond cohort, 8 in jections will be per formed for t he delivery 
of 400 m illion cells; and f or the third cohort,  16 injections will be  perf ormed f or the 
delivery of 800 million cells.  All injections are to be deliver ed directly i nto the akinetic 
area of  th e s car res ulting f rom p revious m yocardial inf arct.  Al l 3 dose c ohorts will  be  
followed for 12 months.  .   

Regular reports regarding the saf ety data  f rom each cohort will be provided to an 
independent Data Sa fety M onitoring Boar d (DSMB) for  r eview throughout  the  st udy.  
After all subjects in the first dose cohort complete the 30 day follow-up visit, the medical 
monitor for the study will conduct a thorough revi ew of adverse events, and if no dose 
limiting toxicities are observed, enrollm ent into the next higher dose group can be  
initiated.  This process will be repeated between the second and third dose cohort. 

At screening and at subsequent follow-up visits, the following will be assessed: 

• Clinical status 
• ICD recorded arrhythmias and firing events 
• Adverse events monitoring 
• 12-lead electrocardiogram 
• 48-hour ambulatory Holter 
• Routine laboratory tests, including plasma/SDF-1 levels 
• NYHA classification  
• 6 minute walk  
• Echocardiography   
• Positron Emission Tomography, (PET) imaging 

 
The Multi-Electrode Percutaneous T ransendocardial Catheter (MyoS tar™) with Cardiac 
Navigation Guidance (NOGA™)  MyoStar™ delive ry sys tem will be  m onitored and  
assessed by the following: 

• Nature, incidence and rate of MyoS tar™ re lated Adverse Ev ents f rom 
implantation to the Day 14 follow-up visit. 

• MyoStar™ performance characteristics, including ease of use 
 

The incidence and nature of  adverse events will be tabulated a nd analyzed at baseline, pre, 
and post  pr ocedure as  well as  2- week. 1, 3, 6 and 12 months  post  M yoCell™ SDF- 1 
mediated M yoStar™ i mplant procedure.    The post-treat ment de velopment of clinically 
significant abnormal laboratory val ues will be tabulated.  Changes from baseline will  be 
summarized for vital si gns and laboratory values, including the evaluation of plas ma/SDF-
1 blood levels.  12-lea d ECG a nd 48-hour a mbulatory Holt er data will be summari zed.  
Safety will  be ass essed by monitori ng t he natu re, frequenc y and rate  of adver se e vents 
throughout the clinical study.  Evidence of acceptable clinical safety for MyoCell™ SDF-1 



and the Multi-Electrode Percutaneous Cathet er (MyoStar™) with  Cardiac Navigation 
Guidance (NOGA™) Transendocardial Delivery System for furt her clinical investigation 
in pivotal trials will be the incidence and nature of any unantic ipated Serious Adverse 
Events which are def initely related to the MyoCell™ SDF-1 and MyoS tar™ therapy.  In 
addition, the incidence, nature of, and degree of potential relationship to ei ther MyoCell™ 
SDF-1 or the MyoStar™ will be used to ref ine the safety prof ile for each as guidance f or 
future clinical investigations of these products.  The statistical  treatment of these mea sures 
will be descriptive (i.e., by tabulation) as well as quantitative (i.e ., percent of  change, 
amount of c hange, etc.) for individual patient s and with means calculated for the analysis 
population.  Hypothesis testing will not, however, be conducted on this safety study. 
 
The changes from  base line, 6 and 12 m onth follow up intervals will be tabulated and 
analyzed for regional lef t ventricular wall thickness and function in the MyoCell™ SDF-
1 implanted myocardial region(s) as well as  global function.  Particular emphasis will be 
placed on comparing the area of cellular im plantation with pre-procedure studies for any 
adverse reactions or deleterious changes (i.e. decrease in wall motion, hematoma, etc.). 
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