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BM-cells infusion via the central lumen of an
OTW-balloon catheter into the infarct artery
several days after primary PCI

« 4 - 5 Infusions
* Occlusion: 2.5 - 4 min
* Reperfusion: 3 min

Figure 10 Intracoronary bone marrow mononuclear cells (BM-MNCs, 500 million cells via inflated balloon
catheter) infusion after successful PCI for ST elevation acute myocardial infarction.

Table 10 Clinical trials for acute MI by BM-MNCs transplantation

Study Improved Not improved Design

Dusseldorf Regional LV-function LVEDV

(Strauer et al) Infarct size

Frankfurt Regional LV-function LVEDV

(TOPCARE) Global EFO Infarct size

Hannover Regional LV-function LVEDV Randomized

(BOOST-1) Global EFO Infarct size

Spain Regional LV-function LVEDV

Global EF

Belgium Infarct size Regional LV-function Randomized

Janssens et al Global EFO LVEDV Double-blind

Frankfurt Global EF +2.5% LVEDV Randomized

(REPAIR-AMI) (better Tx > 5 days, EF < 49%) Double-blind

Norway (ASTAMI) Global EF Infarct size LVEDV Randomized
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B %

Figure 20 PB-MNCs (500 million cells) are infused via inflated balloon catheter, and cardiac function at
6 months is evaluated by LVG and echo cardiography.

A, B: Collection of PB-MNCs by use of COBE spectra apheresis
C, D: Intracoronary infusion of non-expanded PB-MNCs
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Decreased infarct expansion

Decreased
apoptosis

Increased
collagen
expression

Myocardial regeneration

Myocyte
regeneration

Attenuation reversal of post-infarction left ventricular remodeling

Figure 30 Suggested mechanisms responsible for improvement of cardiac function after BM-MNCs infusion.
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Pre-implantation

Post 2 month

Stress

Rest

Ischemia

Figure 40 Evaluation of cardiac regional flow by SPECT-sestamibi.

Table 20 Clinical trials for old Ml by BM-MNCs transplantation

Implanted

i eferences
Authors Method Implanted cell Diseases date after PCI Result R
Improvement Circulation
Stt r;uer BE tlrr;:zcg,?{;?g n BMCs AMI 5-9 days of coronary flow 2002;
P and cardiac function 106: 1913
Improvement Circulation
Ss;lm usB tlrg::ﬁ(:nigg% Eé'\l;lccss AMI 4.3 days of coronary flow 2002;
P and cardiac function 106: 3009
. Improvement Circulation
:te :ln EC bgsfgetlt'zaingrﬁaﬁ\i)(;n BMCs ICM O of coronary flow 2003;
P and cardiac function 107: 2294
Stamm C Transplantation 10 days— Improvement Lancet
et al withpCABG BMCs Ml 3 mor?;hs of coronary flow 2003;
and cardiac function 361: 45
Improvement Lancet
;I'ts:IHF bifgi:2L£N|S§fﬁ)én BMCs (')A‘l\lzl O of coronary flow 2003;
P and cardiac function 361: 47
Kang HJ Intracoronary Peripheral bl(_x_)d stem AMI Improvement Lance_t
etal transplantation cells mobilized OMI Post 6 days of coronary flow 2004;
with G-CSF and cardiac function 363: 751
Wollert KC Intracorona Improvement of Lancet
e BMCs AMI 4.8 days pr . 2004;
etal transplantation cardiac function 364: 141
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Table 30 Clinical trials for acute MI by G-CSF

AMI Study Improved Not improved MACE Design
Germany, Rostock Global EF +6% LVEDD (n = 25) No Randomized
(FIRSTLINE-AMI) Segmental wall thickening Double-blind
Germany, Munchen Global EF Infarct size Randomized
(REVIVAL 2) LVEDV (n = 56) No Double-blind
Denmark (STEMMI) EF, Systolic thickening No Randomized
Double-blind
Takano, Komuro et al Global EF +4.6% (n = 18) LVEDV Randomized
OMI Study Improved MACE Design
NIH, USA M1 8 h after G-CSF (n = 16)
(Hill et al, G-CSF 10 ug, 5 days) MI death at Day 17
Bern, Switzerland Collateral flow index 2ptsACS (n=7) Randomized
(Zbinden et al, GM-CSF 10 wg, 14 days) Double-blind
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Recent advancesin stem cell biology have paved the way to development of a new regenerative medicine to treat the
injured heart. Recent studies have suggested that several subpopulations of stem cells resident within the adult heart can
be isolated and induced to develop into cardiac muscles and vascular tissues. Beyond directly repopul ating damaged-
myocardial tissue, cardiac stem cells seemed to activate regenerative program through stimulating angiogenesis and
improving survival of host myocardium by paracrine effectors secretion. A number of questions reguire answers to
achieve amaximal effect on cell therapy, such as the best cell source and optimal conditions for therapeutic intervention.
Integrated biotherapy involving tissue engineering technology has emerged as a promising approach to create new car-
diac muscle as aresult of growth factor supplementation to enhance the stem cell survival and plasticity. Intensive basic-
research is underway to understand the mechanistic insights of adult stem cell biology and development. The current
status and future challenges of myocardial regeneration by human heart-derived adult stem cells involving tissue engi-
neering will be discussed. (J Jpn Coll Angiol, 2007, 47: 227-234)
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