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CELL & TISSUE THERAPY : New Therapeutic Strategy

Myocardial Infarction Cell Therapy

®Angiogenesis
®Cardiomyocytes

-Fibrosis

®Cardiac Function ~Cardiac Function

Inefficiency of Conventional therapy !

Incidence (USA): 500000cases/year



Cell Therapy: What cell?
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CELL & TISSUE THERAPY With BMSCs : Current Therapeutic Concept

Ischemic Heart Failure

Public Health Problem
Mortality: 7 millions/year

RECRUITMENT
Inflammatory
Chemokines

(SDF-1)

VSELSs
Oct-4/Nanog
Rex1/Rif-1
AESS-1/Dppal
(pluripotent)

MSCs
CD34-/CD45-
CD90+/CD29+
CD105+/CXCR4+
(multipotent)

Circulating EPs
CD34+/c-kit+
CD31+/CD133+
CXCR4+

Cardiogenesis
?

Angiogenesis
?

Cardiogenesis
GATA-4
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CCT IN CLINICAL INVESTIGATION i WAYS OF CELL IMPLANTATION
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Cardiac cell therapy (CCT) i preclinical results

Kocher et al., Nat. Med., 7 : 430-436, 2001 ;

Kinnaird et al., Circ. Res., 94 : 678-685, 2004

Cardiogenesis || KSR | O''ic et al.. Nature, 410:701-705, 2001
S PR | Kajsturaet al., Circ. Res., 96 : 127-137, 2005

Kudo et al., J. Mol. Cell. Cardiol., 35 : 1113-1119, 2003
Xu et al., Coron Artery Dis, 16: 445-455, 2005

LV remodeling

Mangi et al., Nat. Med., 9 : 1195-1201, 2003

Cardiac function

Thomson et al., J Heart Lung Transplant, 24: 205-214, 2005

VERY PROMISSING PRE-CLINICAL OUTCOMES !l



CCT T RANDOMIZED STUDIES T INTRACORONARY INJECTION

Table 1. Randomized, Controlled Trials of BMC for Cardiac Disease™

Trial or No. of Cells Administered
Investigator Group Setting Design in Treatment Group Results

BOOST** PCI after acute myo- Randomized trial Approximately 2.5x10% At 6 mo: LVEF 6% greater in BMC
cardial infarction 30 patients received BMC; unfractionated BMC group than in control group

30 received no infusion At 18 mo: no significant difference

LVEF assessed by MRI in LVEF between the 2 groups

Janssens et al.® PCl after acute myo-  Randomized, double-blind trial Approximately 3x10® At 4 mo: no significant difference
cardial infarction 33 patients received BMC; 34 Ficoll-separated BMC in overall LVEF; decreased

received placebo infusion infarct size and better region-
LVEF was assessed by MRI al function in BMC group

TOPCARE-CHD® Chronic left ventric- Randomized, crossover trial  Approximately 2x10° At 3 mo: greater increase in LVEF
ular dysfunction In the second phase, 24 pa- Ficoll-separated (2.9 percentage points) in
tients received CPC, 28 re- BMC or approximately BMC group than in CPC
ceived BMC, 23 received 2x107 Ficoll-separated group or control group
no infusion cultured CPC
LVEF assessed by left ventric-
ular angiography

ASTAMIY PCl after acute myo-  Randomized trial Approximately 7x107 At 6 mo: no significant difference
cardial infarction 47 patients received BMC, Ficoll-separated BMC in LVEF between the 2 groups
50 received no infusion
LVEF assessed by SPECT, echo-
cardiography, and MRI

REPAIR-AMI® PCl after acute myo-  Randomized, double-blind trial Approximately 2.4x10° At 4 mo: greater absolute increase
cardial infarction 101 patients received BMC; 98 Ficoll-separated BMC in LVEF in BMC group than in
received placebo infusion placebo group (5.5% vs. 3.0%)
LVEF assessed by left ventric- At 1 yr: reduction in combined
ular angiography adverse clinical events in
BMC group as compared
with placebo group

CONTRADICTORY AND NOT RELEVANT OUTCOMES !




Cardiac Cell Transplantation in NANCY

R&D

Animal model (Rat, Pig)

CSMM characterization

NANCY GROUP

Cell tracking

Histology

Preclinical evaluation T Clinical Criteria
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MI Diagnostics

In vivo Cell/lesion co-localization

Impact of cell therapy



CARDIAC CELL THERAPY-GATED SPECT

Short axis Long Axis Long Axis
médian vertical horizontal  perfusion

LAD ) 12800
T 36 33 ) 0.0
33 infarct size : 23%
Vanhove et al.,Eur JINM, 2005 (area <50%)
Maskali, Franken, Poussier, Tran,JNM, 2006
Poussier, Makali, Tran, JNM, 2009

LC¥

ED vol : 0.600 ml
ES vol : 0.320 ml
LVEF : 47 %
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Maskali, Franken, Poussier, Tran, et al.JNM, 2006



CELL LOCATION (Tc/In SPECT ACQUISITION)
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Tran et al., Cell Transplant, 2006

Maskali, Poussier, Marie, Tran, et al. J Nucl Cardiol, 2005



Impact of CT (1)



