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Six Months Follow Up Results of “Granulocytes-Colony Stimulating Factor”

Based Stem Cell Therapy in Patients with Myocardial Infarction
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ABSTRACT

Background and Objectives : Granulocytes-colony stimulating factor (G-CSF) has a stem cell mobilizing capacity
and favorable effects on ventricular remodeling following a myocardial infarction. G-CSF based stem cell therapy
has shown favorable results in animal studies. However, the long term outcome of G-CSF based stem cell therapy
in clinical trial remains unknown. Herein, we report the six month follow up results of two different G-CSF based
stem cell therapy strategies. Subjects and Methods : We compared the intra-coronary infusion of mobilized peri-
pheral blood stem cells (PBSCs) with G-CSF (n=10), mobilization with G-CSF alone (n=16) and control
percutaneous coronary intervention (PCI) alone (n=15) in patients following a myocardial infarction. Results :
At the six month follow up evaluations, the intra-coronary cell infusion was found to have improved the left
ventricular (LV) systolic function and remodeling compared to the baseline, whereas G-CSF alone showed no
improvement. Therefore, an intra-coronary cell infusion showed better improvements in the LV systolic function
(p<0.001) and remodeling (p<0.01) than G-CSF alone. Cell infusion also showed better results than the control
PCI alone group, but these did not reach statistical significance with the limited number of patients used in this
study. Patients who received G-CSF administration showed a modest increase of binary restenosis (p=0.185) and a
greater late loss in the minimal luminal diameter at the 6 month follow up than the control group. Conclusion :
An intra-coronary cell infusion of mobilized PBSCs using G-CSF was found to be better than G-CSF alone at
the six month follow up evaluation. G-CSF was also found to increase the potential risk of restenosis, especially
when administered prior to stent implantation. The efficacy of an intra-coronary infusion of mobilized PBSCs
should be evaluated in a large randomized controlled trial. (Korean Circulation J 2006;36:99—-107)
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Cell infusion
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‘ 6months follow up evaluation ‘

Coronary angiography, thallium/MIBI SPECT, echocardiography, treadmill test

Fig. 1. Profile of the study. AMI: acute myocardial infarction, G-CSF: granulocyte-colony stimulating factor, MI: myocardial infarction, SPECT:

single photon emission computed tomography.
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Cell infusion group G-CSF group Control group )
n=10 (%) n=16 n=15

Age (years) 59.4£9.6 55.7£10.6 59.2£12.6 0.607
Male : Female 9:1 15:1 13:2 0.802
AMI : OMI 6:4 10:6 12:3 0.469
Thrombolysis or primary PCI 4 (40%) 6 ( 38) 10 ( 67) 0.218
Elective PCI : Primary PCI 10:0 10:6 9:6
Infarct related artery (LAD : LCx : RCA) 4:3:3 7:3:6 5:1:9 0.455
PCI to non-infarct related artery 3( 30) 3(19) 4(27) 0.783
LVEF (%) at baseline 48.9£9.0 53.6%£12.6 46.5%+9.1 0.183
CRP (mg/dL) 1.5+2.7 23%+28 1.9+1.7 0.740
Risk factors

Hypertension 5( 50) 9( 56) 7(47) 0.864

Diabetes mellitus 3( 30) 5( 31) 3( 20) 0.753

Hypercholesterolemia 4 ( 40) 7(44) 6 ( 40) 0.972

Current cigarette smoking 3( 30) 8 ( 50) 8( 53) 0.682
Medication

Aspirin+clopidogrel 10 (100) 16 (100) 15 (100) 1.000

Statin 4 ( 40) 7(44) 9 ( 60) 0.542

B -blocker 10 (100) 15( 94) 13 ( 87) 0.446

ACEI /AT-II receptor blocker 9(90) 16 (100) 13 ( 87) 0.338

AMI: acute myocardial infarction, OMI: old myocardial infarction, PCI: percutaneous coronary intervention, LAD: left anterior descending
coronary artery, LCx! left circumflex coronary artery, RCA! right coronary artery, CRP: C-reactive protein, ACE: angiotension converting
enzyme inhibitor, AT: angiotensin, G-CSF: granulocytes-colony stimulating factor
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Table 2. Results of 6 months follow up evaluation with myocardial SPECT, treadmill test and echocardiography

Cell infusion group G-CSF group Control group
LVEF (%) At baseline 48.9+9.0 53.6+12.6 46.5+9.1
At 6months 551+7.4" 50.7+10.4 50.7+9.7*
LVEDV (mL) At baseline 133.0+34.8 120.5%+29.2 128.91+48.9
At 6months 117.4 £37.9* 113.4+40.0 118.7£47.1
LVESV (mL) At baseline 70.3+28.9 58.6£30.1 70.1£35.6
At 6months 54.6+23.71 58.4+32.7 571+315"
Perfusion defect (%) At baseline 9.0£9.0 12.6£11.9 16.0+10.4
At 6months 5.1%£4.0 9.6+10.7* 7919.6
Exercise duration (sec) At baseline 478 =170 518+124 454+153
At 6months 6261427 609+£132 574 £ 171*
RWMSI At baseline 1.43+0.24 1.52+0.24 1.46+0.20
At 6months 1.40+0.24* 1.47£0.25 1.44+0.18*

All the enrolled patients completed baseline evaluation and 6 months follow up evaluation. *: p<0.05 compared with baseline value, T: p<0.01
compared with baseline value. LVEF: left ventricular ejection fraction, LVEDV: left ventricular end diastolic volume, LVESV: left ventricular
end systolic volume, RWMSI: regional wall motion score index, NA: not available, G-CSF: granulocytes-colony stimulating factor, SPECT:

single photon emission computed tomography
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Fig. 2. Change of left ventricular ejection fraction and volume at six months follow up. The patients in the cell infusion group showed improved
left ventricular systolic function and remodeling at 6 months follow up compared to baseline. However, G-CSF mobilization alone did not
improve left ventricular systolic function and remodeling at all. LVEF: left ventricular ejection fraction, LVESV: left ventricular end systolic

volume, G-CSF: granulocytes-colony stimulating factor.
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Fig. 3. Relationship between baseline left ventricular systolic function and change of left ventricular systolic function. A: the improvement of
left ventricular systolic function in patients who had been treated with G-CSF showed inverse correlation with baseline left ventricular systolic
function. In multivariate analysis, only baseline left ventricular ejection fraction was related with the change of left ventricular ejection fraction
at 6 months follow up (filled box: the cell infusion group, empty box: the G-CSF group). B! in the control group, however, baseline left ventricular
ejection fraction was not related with the change of left ventricular ejection fraction in 6 months follow up. LVEF: left ventricular ejection

fraction, G-CSF: granulocytes-colony stimulating factor.

Table 3. Effects of G-CSF on restenosis

A. Comparison of effects of G-CSF between G-CSF treated patients
and control patients

G-CSF treated Control group

group (n=26) (n=15)
Lesion type 0:2:11:13 0:1:4:10 0.571
(A:B1:B2:QC)
Reference diameter (mm)  3.1%£0.5 3.4%04 0.059
Lesion length (mm) 228%12.2 253%£10.2 0.519
MLD at post-PCI (mm) 2.9%0.5 3.2+0.5 0.030
MLD at 6months follow 1.6=1.0 2.21t0.9 0.039
up (mm)
Loss of MLD (mm) 1.3+1.0 1.0£0.7 0.194
Diameter stenosis at 51+27 35425 0.067
6months follow up (%)
Binary restenosis (n) 12 (46%) 4 (27%) 0.185

B. Comparison of effects of G-CSF between pre-PCI and post-PCI
G-CSF administration on restenosis

Pre-PCI G-CSF Post-PCI G-CSF

group (n=20)  group (n=6)
Lesion type 0:2:8:10 0:0:3:3  0.652
(A:B1:B2:C)
Reference diameter (mm) 3.1£0.5 3.2+0.5 0.813
Lesion length (mm) 2391137 194+3.7 0.444
MLD at post-PCI (mm) 29+0.5 29+0.7 0.963
MLD at 6months follow 1.5+1.0 1.8+£1.0 0.410
up (mm)
Loss of MLD (mm) 1.4+0.8 1.0+0.7 0.273
Diameter stenosis at 54+28 421£26 0.341
6months follow up (%)
Binary restenosis (n) 10 (50%) 2 (33%) 0.404

PCI: percutaneous coronary intervention, MLD: minimal luminal
diameter, G-CSF: granulocytes-colony stimulating factor
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