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Stem cell therapy for heart failure is focused on the regeneration of infarcted myocardium in AMI as well as OMI patients. Several strategies for this stem cell application are under investigation world widely. Sources of stem cells are three-folds, bone marrow, peripheral blood, and skeletal myoblast. The methods for stem cell delivery to infarcted myocardium are three-folds, surgical myocardial injection, transcatheter endomyocardial injection, and intracoronary infusion. The recent papers reported the efficacy of stem cell therapy for improving myocardial function in patients with myocardial infarction, adopting one of the following four strategies. [1] Surgical myocardial injection of stem cells from bone marrow aspiration or skeletal myoblast, [2] Trans-catheter endomyocardial injection of stem cells from bone marrow aspiration or skeletal myoblast, [3] Intracoronary infusion of stem cells from bone marrow aspiration, [4] Intracoronary infusion of stem cells from peripheral blood.

Recent studies demonstrated favorable results of transplantation of bone marrow derived stem cell in patients with myocardial infarction. Bone marrow harvest, however, is too invasive procedure to be applied for patients with myocardial infarction. Regarding to the delivery methods, surgical intramyocardial injection or transcatheter endomyocardial injection is invasive or labor-consumptive.

The need for less invasive and more practical strategy has emerged such as stem cell mobilization or catheter-based intracoronary cell infusion. Till now the safety and feasibility of G-CSF-induced stem cell mobilization and intracoronary infusion of the mobilized peripheral blood stem cell, are not clarified. To test the feasibility and safety of G-CSF induced stem cell mobilization and intracoronary infusion of the mobilized cells in patients with myocardial infarction, we have evaluated 28 patients with acute and old myocardial infarction since February 2003. 

We randomized patients into three groups: control group (n=10), G-CSF group (n=10), and intracoronary cell infusion group (n=8). G-CSF with 10ug/kg/day for 4days were administrated to patients from G-CSF group and intracoronary cell infusion group, and then percutaneous coronary intervention (PCI) using bare metal stent for culprit lesion were performed for patients from all three groups. No adverse reaction was observed except only three cases of mild headache with G-CSF administration. Patients of cell infusion group underwent apheresis before PCI and 1.5 x 109 collected leukocytes (CD 34 positive cells: 8.9%) were infused after PCI without complication. No evidence of worsening of ischemia and inflammation was observed during peri-procedural period. 

We have observed very important findings in interim results of 6months follow up from 11 patients who had reached 6months follow up period. Patients from stem cell therapy group (cell infusion group) showed trends of the improvement of left ventricular systolic function and the reversal of pathologic remodeling process. We also observed improvement of coronary flow reserve, myocardial perfusion and increase of the viable myocardium in such patients. We could suggest that myogenesis and angiogenesis, which were induced by stem cell therapy, can be mechanisms of such improvements. The improvement of left ventricular systolic function was more evident in the patients with cell infusion group, compared with the patients from G-CSF group. Another important finding from interim results was that stem cell therapy might promote neointimal growth and accelerate restenosis of PCI lesion. Stem cells might participate in the healing process of all the injured tissues; such as the infracted myocardium and the injured vessel from PCI. 

G-CSF can be a feasible stem cell mobilizer in both acute and old myocardial infarction. Apheresis and intracoronary infusion of collected leukocytes after G-CSF mobilization is a practical method of stem cell transplantation. Based on interim results, G-CSF-based stem cell therapy can induce the improvement of left ventricular systolic function and the microvascular perfusion in the infarcted myocardium. Considering the increased risk of restenosis after stem cell therapy that needs further evaluation, however, cautious approaches and further follow up are required for stem cell therapy in patients with myocardial infarction.
