
Table 1 supplement  Evidence of EPC cells in CVDs and other pathologies 
STUDIES PATHOLOGIES VIVO/ 

VITRO 
OBJECTIVES CASES SAMPLES METHODOLOGY RESULTS BIOLOGICAL 

EFFECT 
SURFACE 
MARKERS 

Schmidt-
Lucke C et al 
(1) 

Atherosclerosis Vivo Circulating EPC provide an edogenous 
repair mechanism to counteract 
ongoing risk factor-induced endothelial 
injury 

120 Patients Peripheral 
blood 

Flow citometry and        
immunochemestry 

Reduced levels of circulating EPCs 
independently predict atherosclerotic disease 
progression 

Prognostic effect      CD34+KDR+ 

Croce G et 
al. (2) 

Hypercholesterolemia Vivo Evaluation whether or not changes in 
dietary habits, alone or in association 
with regular physical activity, where 
able to affect the number of circulating 
EPCs in patients with isolated 
hypercholesterolemi 

38 Patients Peripheral 
blood 

Flow citometry and        
immunochemestry 

Nonpharmacological treatment of 
hypercholesterolemia increases circulating 
endothelial progenitor cell population in 
adults 

Therapeutic effect DiI-acLDL and     FITC-labeled 
Ulex-lectin 

Vasa  M et 
al. (3) 

Stable coronary disease Vivo Circulating bone marrow-derived 
endothelial progenitor cells (EPCs) 
were shown to augment the 
neovascularization of ischemic tissue 

15 Patients Peripheral 
blood 

Flow citometry and          
immunochemestry 

Statin treatment in patients with stable CAD 
induced the increasing of circulating EPCs 
with enhanced functional activity 

Therapeutic effect CD34, CD133, and CD34/kinase 
insert domain receptor 

Yao L. et al 
(4) 
 

Atherosclerosis Vivo 
(Animals 
Study) 
 

Role of EPC in atherosclerotic plaque 
regression 

Mice 
 
 

Aortic semples Immunoflorescence EPC reduce the progression of atherosclerotic 
plaque 

Therapeutic effect       Tie2-GFP(+) 

Eirin et al.  
(5) 
 
 

Essential Hypertension Vivo Relationship between EPC and 
essential hypertension in black patients 
 

38 Patients Peripheral 
blood, inferior 
vena cava and 
renal vein 
sample 

Flow citometry and      
immunochemestry 

Increased release of cytokines and 
inflammatory endothelial cells  (IECs) in 
black EH patients may impair EPC reparative 
capacity and aggravate vascular damage, and 
accelerate hypertension-related complications 

Prognostic effect CD34+/KDR+ (EPC) and VAP-1+ 
(IEC) 

Braitsch CM  
et al. (6) 

Hypertensive heart 
disease 
 
 
 

Vitro 
 

Role of EPC in fibrosis associated with 
hypertension 
 

Mice Cardiac 
specimens 

Immunochemestry Aparticular phenotype of EPC, Tcf 21 
positive, are involved in cardiac fibrosis 
associated with hypertension 

Physiopathological 
mechanism 

Wt1, Tbx18, and Tcf21 

Ling L. et al. 
(7) 

Acute myocardial 
infarction and type 2 
diabetes mellitus 
 

Vivo 
(Animal 
Study) 

Relationship between type 2 diabetes 
and EPC in patient with myocardial 
infarction 

62 Patients and 
mices 

Peripheral 
blood 

Flow citometry and 
immunochemestry 

Bone marrow EPCs mobilization is delayed 
and reduced in diabetes 

Prognostic  effect CD45−/low/CD34+/CD133+/KDR+ 

Caballero S 
et al (8) 
 

Retinal vascular injury 
 

Vivo 
(Animal 
Study) 

Effect on retinal vascular homing of 
exogenous CD34(+) and CD14(+) 
progenitor cells using mouse models of 
chronic (streptozotocin [STZ]-induced 
diabetes) and acute (ischemia-
reperfusion [I/R]) ocular vascular 
injury 

Mice Mice retinal 
fragments 

Injection of Human CD34þ 
and CD14þ Peripheral Blood 
Mononuclear Cells and  
Murine Mesenchymal Stem 
Cells 
Fluorescent 
Immunoistochemestry 

Co-administration with MSCs or ex vivo 
fucosylation may enhance utility of CD34(+) 
cells in cell therapy for diabetic ocular 
conditions like macular ischemia and retinal 
nonperfusion 

Therapeutic effect CD34(+) and CD14(+) 

Wan J et al 
(9) 

Diabetic foot ulcer Vivo 
(Animal 
Study) 

Therapeutic effect of intramuscular 
transplantation of bone-marrow derived 
mesenchymal stem cells (BM-MSCs) 
in the leg for treatment of diabetic foot 
ulcers (DFUs) in rats 

Wistar rats Wound tissue 
samples 

Immunohistochemistry,ELISA 
and RT-PCR 
 

Intramuscular transplantation of BM-MSCs 
can significantly promote wound healing of 
DFUs in rats possibly as a result of increased 
expression of VEGF in the wound tissues 

Therapeutic effect CD31 and Ki-67 

Alba AC et 
al. (10) 
 

Heart failure 
 

Vivo Association between serial 
measurements of EPCs and functional 
capacity and outcomes in heart failure 

156 Patients Peripheral 
blood 
 

Flow citometry and      
immunochemestry 

Changes in circulating progenitor cells are 
associated with outcome in heart failure 
patients 

Prognostic effect CD34+, VEGFR2+ and/or CD133+ 

Padfield et 
al. (11) 
 
 
 
 
 

Coronary artery 
disease 

Ex Vivo Correlation between EPC phenotype 
CD34(+)VEGFR-
2(+)andCD34(+)VEGFR2(+)CD133(+)   
and severity of coronary artery disease 

201 Patients Peripheral 
blood 

Flow citometry and 
immunochemestry 

Traditional EPC populations, are not related 
to the extent of CAD or clinical outcome 

Prognostic effect C         CD34(+)CD45(-) 
 

Flammer AJ 
et al. (12) 
 

Unstable 
Atherosclerosis 
 

Vivo 
 

Analysis of  expression of osteoblastic 
marker osteocalcin  + (OCN+) EPCs in 
patients with risk factors  and a history 
of unstable atherosclerosis 

282 Patients 
 

Peripheral 
blood 
 

Flow citometry and      
immunochemestry 

Circulating OCN+ 'early' EPCs are strongly 
associated with unstable atherosclerosis 

Prognostic  effect OCN+/CD133+/CD34-/KDR+ 

Kunz GA et 
al (13) 

Coronary artery 
disease 

Vivo Role of EPCs in coronary artery 
disease. 

122 Patients Peripheral 
blood 

Flow citometry and cell 
culture 

Inverse relationship between circulating EPCs 
and CAD severity 

Prognostic effect  CD34(+)CD45(-) 
 

Chan KH et 
al (14) 

Coronary disease Vivo Relationship between EPC populations 
and coronary epicardial and 
microvascular disease 

31 Patients Peripheral 
blood 

Flow citometry and cell 
culture 

The number and the function of late EPC is 
associated with CAD severity 

 
Prognostic effect 

CD34+/KDR + 
CD34+/CD45+ 
CD34+/CD45- 



D'Amario et 
al. (15) 
 

Coronary bypass 
surgery 
 

Vivo Relantionship between ventricular 
remodelling and EPC after coronary 
bypass surgery 

38 Patients 
 

Peripheral 
blood 
 

Flow citometry and      
immunochemestry 

EPC   represent a novel biomarker able to 
predict the evolution of ischemic 
cardiomyopathy following revascularization 

Prognostic effect 
 

CD34, CD45 
CD90, CD105 
IGF-1Rs 

Taguchi A et 
al. (16) 

Cerebral Ischemia 
 

Vivo 
 

Diminished numbers of circulating 
immature cells might impair such 
physiological and reparative processes, 
potentially contribuiting to 
cerebrovascular disfunction. 

Patients 
 

Peripheral 
blood 
 

Flow citometry and      
immunochemestry 

A possible contribution of circulating CD34-
and CD-133 positive cells in maintenance of 
cerebral circulation in setting ischemic stress. 

Prognostic effect CD34-, CD133-, CD117-, and 
CD135+ 

Chu K et al. 
(17) 

Cerebral Ischemia Vivo/Vitro Validation of the significance of 
colony-forming unit (CFU) and 
outgrowth cell  yield in acute stroke. 
 

Patients Peripheral  
blood 

Flow citometry, cell culture 
and      immunochemestry 

CFU number may thus represent an 
accumulated   endothelial progenitor cell 
dysfunctional status, whereas outgrowth cell 
appearance may reflect the resilience of the 
systemic circulation to acute ischemic stress. 

Prognostic effect DiI-LDL, staining for UEA-1 lectin, 
CD31, 
VE-cadherin, CD34, and KDR 

Sobrino T et 
al. (18) 

Cerebral Ischemia 
 
 

Vivo/vitro Evaluation of the prognostic value of 
EPC in acute ischemic stroke 

Patients Peripheral  
blood 

Flow citometry, cell culture 
and      immunochemestry 

Increasing of circulating EPC after acute 
ischemic stroke is associated with good 
functional outcomes and reduced infarct 
growth. 

Prognostic effect  

Bogoslovsky 
et al (19) 

Cerebral Ischemia Vivo Correlation between EPC and ischemic 
lesion volume at baseline, lesion 
growth and final lesion volume 
 

Patients Peripheral 
blood 

Flow citometry and      
immunochemistry 
and MRI 

Higher EPC levels were indicative of smaller 
volumes of acute lesion, final lesion, and 
lesion growth and may serve as a markers of 
acute phase stroke severity. 

Prognostic effect CD34+CD133+, 
CD133+VEGFR2+, and CD34+ 
CD133+VEGFR2+ 

Vaturi et al. 
(20) 
 
 

Bicuspid aortic valve Vivo Comparison of  EPC level and function 
in patients with BAV with versus 
without valve dysfunction. 
 

22 Patients Peipheral blood Flow citometry and 
immunotype characterization 

Patients with BAV and significant valve 
dysfunction appear to have circulating EPCs 
with impaired functional properties 

Physiopathological 
mechanism 

CD133 and CD34 

Shimoni S. et 
al (21) 
 
 

Aortic regurgitation 
 

Vivo 
 

The aim of the present study was to 
assess the number and role of EPCs in 
patients with aortic valve regurgitation 
(AR). 

31 Patients Peipheral blood Flow citometry and 
immunotype characterization 

Patients with AR have fewer EPCs and late 
apoptotic EPCs 

Physiopathological 
mechanism 

CD34+/KDR+ 

Van Spyk et 
al. (22) 
 

Abdominal aortic 
aneurysm 
 

Vivo CD34+ cells in patients with 
Abdominal Aortic Aneurysm (AAA)  
versus Peripheral Vascular Desease 
(PVD) 
 

24 Patients Peripheral 
blood 

Flow citometry and      
immunochemestry 

The AAA patients had a greater percentage of 
CD34+ cells compared with PVD patients 
AAA is a less severe vascular disease than 
PVD 

Prognostic effect CD34+  

Schneider F 
et al (23) 
 

Abdominal aortic 
aneurysm 
 

Vitro 
 

This study tested the hypothesis that 
bone marrow-derived MSCs (BM-
MSCs) stabilizes AAAs in a rat model 

Rat Fisher 
 

Cell culture 
 

Cell culture and 
immunochemestry 

BM-MSCs exert a specialized function in 
arterial regeneration that transcends that of 
mature mesenchymal cells 

Therapeutic effect SM-alpha active positive cell 

Li ZF et al 
(24) 
 
 

Aneurysm Vivo 
(Animal 
Study) 

EPCs contribute to neointima 
formation and reendothelialization in 
rabbit elastase-induced aneurysm after 
flow diverter treatment. 

Rabbit Mice aortic 
fragment 

Injection of Autologous EPC 
and 
Fluorescent 
Immunoistochemestry 

BM-derived EPCs participate in neointima 
formation in elastase-induced aneurysm after 
flow diverter treatment. 

Therapeutic effect Hoechst 33,342 and 
CFSE(carboxyfluorescein diacetate 
succinimidyl ester) 

Grochot-
Przeczek A 
et al (25) 

Peripheral artery 
disease 
 

Review Role of EPC in peripheral artery 
ischemia 

      

Chan YH et 
al  (26) 
 

Prolongation of PR 
interval 

Vivo 
 

 
 
 
 
 

 

348 Patients 
 

Peripheral 
blood 
 

Flow citometry PR prolongation is associated with endothelial 
dysfunction and evidence of endothelial repair 
activation in patients with high cardiovascular 
risk 

Therapeutic effect CD133(+)/KDR(+) 

Oterino et al. 
(27) 

Chronic Migraine 
 

Vivo Analysis expressing e-selectin, to 
assess endothelial activation and, 
therefore, endothelial dysfunction in 
migraine. 

99 Patients 
 

Peripheral 
blood 
 

Flow citometry and 
immunochemestry 

CD62E+ EPCs might be considered a marker 
for vascular damage in migraine patients 

Prognostic  effect CD34+/KDR+ 
"early" EPCs those CD62E- EPCs, 
and "late" EPCs, CD62E+ 

Condorelli 
RA et al (28) 
 

Arterial erectile 
disfunction 
 

Vivo 
 

Relationship between low 
pharmacological response to 
phosphodiesterase type 5 inhibitors  
and EPC 
 

30 Patients Peripheral 
blood 
 

Flow citometry and      
immunochemestry 
 

Non responder" patients showed a significant 
higher severity of penile arterial insufficiency 
and finally a significant higher level of 
endothelial apoptosis  associated with higher 
serum concentrations of circulating late 
immunophenotype of endothelial progenitor 
cells. 

Prognostic effect  
CD45neg/CD34pos/CD144pos 
 
CD45neg/CD144pos/Annexin Vpos 

Rodrigo M et 
al.  (29) 
 

Sickle cell diseases 
 

Vivo 
 

Relationship between  EPC and  sickle 
cell disease 

24 Patients 
 

Peripheral 
blood 
 

Flow citometry and      
immunochemestry 

Low levels of  EPc in patients  with sickle cell 
disease increase the risk of cardiovascular 
disease 

Prognostic effect  
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