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Methods
ÅPatients with HFrEF (LVEF 20-40%) due to ischemic cardiomyopathy

on stable guideline-directed medical therapy (GDMT) for heart failure

with or without a CRT device (>3 months) were enrolled (n=10; Table

1).

ÅAll patients underwent screening bone marrow aspiration to assess

BM-MNC functional capacity using a novel cell analysis assay.

ÅIsolation and percutaneous intramyocardial delivery of autologous

BM-MNCs was performed using a proprietary point-of-care cell

processing and catheter delivery system (Figure 1).

ÅTransthoracic echocardiography with contrast was performed at

baseline (prior to cell delivery), and at 6, 12 and 24 months of follow-

up to assess left ventricular ejection fraction (LVEF) and regional wall

motion using the segmental wall motion score and wall motion score

index (WMSI).3

ÅEchocardiograms were evaluated by a blinded core laboratory (Yale

University School of Medicine).

Results

Cardiac Remodeling after Intramyocardial Autologous Bone Marrow Mononuclear Cell Therapy for Ischemic Cardiomyopathy: 

2-Year Echocardiography Results

Background
The CardiAMP Cell Therapy Trial for Heart Failure (NCT02438306) is

designed to test whether intramyocardial delivery of high dose

autologous bone marrow mononuclear cells (BM-MNC) can improve

clinical outcomes for patients with symptomatic heart failure with

reduced ejection fraction (HFrEF) due to ischemic cardiomyopathy. An

initial 10 patient unblinded roll-in cohort was completed prior to initiation

of the randomized trial. All 10 patients completed the 2-year follow-up

and clinical outcomes for this cohort were previously reported.1,2 Here

we present the 2-year echocardiographic results performed to assess

cardiac remodeling after intramyocardial delivery of autologous BM-

MNCs.
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ÅDespite symptomatic (NYHA Class II-III) ischemic cardiomyopathy / HFrEF, all 10 

patients completed 24-months of follow-up; n=1 declined echo at Month 24.

ÅAt Months 12 and 24 after autologous BM-MNC delivery: 

ÅLVEF was improved from baseline (Figure 2).

ÅWMSI progressively improved from baseline (Figure 3).  

ÅRecruitment of akinetic left ventricular wall segments was observed (Figure 4).

ÅAt 24 months after percutaneous intramyocardial delivery of autologous BM-

MNCs in patients with symptomatic HFrEF due to ischemic cardiomyopathy, 

LVEF was stable or improved.  This improvement in LVEF appears secondary to 

continuing improvements in the WMSI resulting from recruitment of akinetic 

myocardial segments.  These results support the ongoing randomized, blinded, 

controlled, pivotal CardiAMP Cell Therapy for Heart Failure Trial that is designed 

to assess a composite primary efficacy endpoint in patients with ischemic HFrEF

that includes mortality, MACCE, and functional capacity as measured by six-

minute walk distance. 

Figure 2.  LVEF by Echocardiogram 
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Figure 3.  Wall Motion Score Index (WMSI)
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(A) Bone marrow aspirate is obtained from the posterior

iliac crest and transferred into the cell separation chamber

(CardiAMP CS, BioCardia). (B) The device is centrifuged to

separate cell poor plasma from nucleated cells (C). After

the cell poor plasma layer is removed (D), the remaining

nucleated product is drawn into a 10 mL syringe (E) and

distributed into 1 mL syringes for transendocardial

injections. All steps may be performed in the cath lab at

the point of care in approximately 20 minutes. BM MNCs

are delivered using a helical injection catheter(ñHelixò)with

a novel delivery needle designed to optimize myocardial

retention of cells and other products. The Helix catheter is

telescoped within the steerable Morph guide. Both devices

are positioned retrograde across the aortic valve into the

left ventricle for transendocardial therapeutic injections

under fluoroscopy (F).
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Figure 1. Point of Care BM-MNC Isolation and Intramyocardial Delivery
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Figure 4.  Segmental Wall Motion Assessment (n=160)

Summary and Conclusion

Figure 5.  Example LV End Diastolic and Systolic Images from One Study Subject

Representativeexamplesof baseline(upper4 images)and24-month (lower 4 images)ventricularend diastolic(left) andsystolic(right) imagesin apical4-chamber(upper for
eachvisit)and2-chamber(lower for eachvisit)viewsfor a studysubject. LVEF(seegreenline tracings)was28%at baselineand50%at Month 24.
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Left Ventricular Ejection Fraction   

Baseline 12 months 24 months

Median 

(25th 75th

quartiles)

27% 

(23 to 35)

34% 

(27 to 36)

37% 

(27 to 39)

Baseline Month 24

Segmental Wall 

Motion Classification Baseline 12 months 24 months

Normal 21 (13%) 40 (25%) 46 (29%)

Hypokinetic 78 (49%) 75 (47%) 71 (44%)

Akinetic 56 (35%) 45 (28%) 39 (24%)

Dyskinetic 5 (3%) 0 (0%) 4 (3%)

For missing or non-evaluable segments at most recent last visit, evaluable data from the 

preceding visit was pulled forward for comparison.

MONTH 24

Table 1.  Demographics and Clinical Characteristics
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