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Therapeutic angiogenesis for ischemic heart disease

Kiminori KaTo, Takashi SAIGAWA,
Takuya OzAawA, Yashiro MAKIYAMA,
Shiro MINAGAWA and Yoshifusa A1zawa

Division of Cardiology, Niigata University
Graduate School of Medicinal & Dental Sciences

Abstract

There are several methods of neovascularization therapy for ischemic heart disease: gene ther -
apy with angiogenic factors, cell therapy with endothelial progenitor cells, and cytokine therapy
with granulocyte colony stimulating factor (G- CSF). However, from the viewpoint of efficacy
and safety, cell therapy is thought to be the best approach for regeneration therapy. There has
been some scepticism about the efficacy of gene therapy with a single angiogenic factor because
angiogenesis is considered to involve several angiogenic factors. It was initially reported that G -
CSF therapy caused a high incidence of myocardial infarction or in - stent coronary artery
restenosis. Subsequently, intracoronary infusion or intramyocardial injection of bone marrow
mononuclear cells or peripheral blood endothelial progenitor cells was shown to be effective in
patients with acute myocardial infarction or in those after myocardial infarction. Recently, we
found that erythropoietin enhanced angiogenesis induced by implantation of bone marrow
mononuclear cells in a murine model of limb ischemia. With the aim of applying this combination
therapy for human ischemic heart disease, we are now investigating its effect on the heart.
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Trial Therapeutic agent BERRRE  REGIR Endpoint Results a
VIVA VEGF &8 CHD 178 Exercise tolerance test Negative
(ETT) at60d
FIRST FGF-2&H CHD 337 ETTat90d Negative
TRAFFIC FGF-2&H PAOD 190 ETT at90d Positive
GM -CSF GM - CSFZEH CHD 21 Invasive collateral flow Positive
indexat2w
AGENT Adenovirus - FGF - 4 CHD 79  ETTatdw Positive "
VEGEF peripheral Adenovirus - VEGF165 PAD 54 Increased vascularity in Positive
vascular disease trail Plasmid/liposome angiography at 3 m
VEGF165
KAT Adenovirus - VEGF 165 CHD 103 Improved myocardial Positive
Plasmid/liposome perfusion at 6 m (adenovirus
VEGFi65 group only)
REVASC Adenovirus - VEGF121 CHD 67  Timeto 1 mm ST Positive
depression on ETT at 26 w
RAVE Adenovirus - VEGF121 PADO 105 Peak walking time at 12 w Negative
Euroinject One Trial Plasmid VEGFies CHD 74 Improved myocardial Negative ©

perfusion at 3 m

CHD, coronary heart disease; PADO, peripheral vascular disease. /583870 b2 — L kD1 Rk3 L2k
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