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Stem cell transplantation in the treatment of myocardial infarction: a visual analysis
of international research forefront and development trend

Li Xuan, Shi Chun-lai, Wang Xue-yan, Zhang Ming (Department of Cardiology, Liaoning Jingiu Hospital,
Shenyang 110016, Liaoning Province, China)

Abstract

BACKGROUND: Stem cell transplantation as a new therapy for myocardial infarction has been used more in
animal studies, but its clinical application is still faced with many problems, such as choosing the transplantation
pathway, inducing the differentiation of transplanted cells, and how to control arrhythmia.

OBJECTIVE: Based on the data from Web of Science database and ClinicalTrials.gov, to analyze the
international development trends of stem cell transplantation in the treatment of myocardial infarction, thereby
providing a reference basis for relevant researches in this field.

METHODS: (1) The keywords were “stem cell transplantation” and “myocardial infarction”. (2) Time span:
2004-2013. (3) Data source: Web of Science, Citespace lll, and ClinicalTrials.gov.

RESULTS AND CONCLUSION: (1) Totally 2 912 literatures addressing stem cell transplantation for myocardial
infarction included in Web of Science database from 2004 to 2013 are enrolled and analyzed based on Web of
Science database literature analysis report and export information function, using Citespace Il information
visualization software, to draw co-citation network map. Finally, there are eight high-core classic literatures. (2)
There are totally 2 912 articles addressing stem cell transplantation for myocardial infarction included in Web of
Science database from 2004 to 2013. Among these 2 912 articles, 1 040 articles are from USA, accounting for
35.714%. The institutions publishing more literatures about stem cell transplantation for myocardial infarction
from 2004 to 2013 are Stanford University, Harvard University, Chinese Academy of Medical Sciences, Cincinnati
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University, and University of Toronto. Circulation is the journal that has published the most papers (123 papers,
accounting for 4.224%) addressing stem cell transplantation for myocardial infarction. The overall number of literatures
about stem cell transplantation for myocardial infarction exhibits a gradually increasing trend. The 494 of 2912 papers
come from China, which is secondary to the USA. It indicates that there are more scientific achievements in this field in
China. (3) There are 22 relevant items registered in ClinicalTrials.gov from 2004 to 2013, all of which belong to

interventional studies.

Subject headings: cardiovascular diseases; heart diseases; stem cells
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1 #&MFA%  Data and methods
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(http://apps.webofknowledge.com) 2004 % 2013 4 ik
egA4a % Lk, Web of Sciencetz w44 €.3#Science
Citation Index Expanded (SCI-EXPANDED), Social
Sciences Citation Index (SSCI), Arts & Humanities
Citation Index (A&HCI), Conference Proceedings
Citation Index - Science (CPCI-S),
Proceedings Citation Index - Social Science &
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Sciencet it K F 4 Lk, @ QLIE T EAAY
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ATR AR G907 7 5 R SCIMAE & g

B M ) feARExcel3k 89 4 B Sh e Aa 45 A, ANBTIE] o
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1.2 kBEIEIRRREEMPIN Clinicaltrials.gov) BYEE
D b E s RKIEEM F o (ClinicalTrials.gov) &1 &
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A48 P B 45 B 2 [E % B 4 48 (National Library of
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#E A2 “stem cell transplantation” (T a4
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#290%, 20084280% , 20094323% , 20104356
%, 2011F359%, 20125-374%, 2013F369% . i
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B, AL #ke92.747%, Circulation Research (4
FRAARD AEAXKT8H, & 23 L#ke92.679%,
International Journal of Cardiology B IR Ik 5% 5 2%
ENE R L HKO6E, &AL ike92.226%, PLOS ONE,
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F 1 Web of Science ¥#EFEE 2004 Z 2013 FUWR TR ER A T /OAETLI 54 5| iR B = B9 30k
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Haematopoietic stem cells adopt mature haematopoietic fates in Balsam LB, Wagers AJ, Christensen  Nature 2004 1031 93.73

ischaemic myocardium[”] JL, etal

Cardiomyocytes derived from human embryonic stem cells in Laflamme Michael A, Chen KentY,  Nature Biotechnology 2007 776  97.00

pro-survival factors enhance function of infarcted rat hearts!'? Naumova Anna V, et al

Autologous bone marrow-derived stem-cell transfer in patients with  Janssens S, Dubois C, Bogaert J, Lancet 2006 717 79.67

ST-segment elevation myocardial infarction: double-blind, etal

randomised controlled trial™®

Bone marrow-derived hematopoietic cells generate cardiomyocytes Nygren JM, Jovinge S, Breitbach M,  Nature Medicine 2004 607 55.18

at a low frequency through cell fusion, but not transdifferentiation™ et al

Effects of intracoronary infusion of peripheral blood stem-cells Kang HJ, Kim HS, Zhang SY, et al Lancet 2004 599 54.45

mobilised with granulocyte-colony stimulating factor on left

ventricular systolic function and restenosis after coronary stenting in

myocardial infarction: the MAGIC cell randomised clinical triall"®

Effect on left ventricular function of intracoronary transplantation of  Chen SL, Fang W, Ye F, et al American Journal of 2004 594 54.00

autologous bone marrow mesenchymal stem cell in patients with Cardiology

acute myocardial infarction!"®

Transplantation of progenitor cells and regeneration enhancement in SchachingerV, Assmus B, Britten

Journal of the American 2004 593 53.91

acute myocardial infarction - Final one-year results of the MB, et al College of Cardiology
TOPCARE-AMI triall"”?
2 Citespace 155 L MERI%E 830Kk %= 3 Web of Science I E R 2003/2014 FHpFEER AT 10
AAE LA 3 Ry STk LB
e it/ (s T R
_— e !
57 0.14  Orlic D®! Nature 2001 SRR KRB R () Bi e LAIC%)
44 0.02  Strauer BE?" Circulation 2002 e 2195 75.378
43 0.08  Wollert KC?? Lancet 2004 22k 475 16.312
42 0.07  Murry CE® Nature 2004 2T 141 4.842
42 0.06  Assmus B?* Circulation 2002 P L 103 3.537
39 0.22  orlic D®3 Pnatl Acad SCI USA 2001 g 100 3.434
36 0.14  Beltrami AP*® Cell 2003 ekl 20 0.687
36 0.17  Balsam LB®?" Nature 2004 =4y 20 0.687
400 356 359 °/4 369
350
300
z ¥ JORLIC D, 2001, NATURE ...
E 250
=5 \BELTRAMI AP, 2003, CELL..
= 200 [ 'MURRY CE, 2004, NATURE ..
X 150 [ \.°.| /BALSAMLB, 2004, NATURE ..
* STRAUER BE, 2002, CIRCULATION ..
100 @Ruc D, 2001, P NATL ACAD SCIUSA ...
50 t+ WOLLERT KC, 2004, LANCET ...
ASSMUS B, 2002, CIRCULATION ...
0 1 1 1 1 1 1 1 1 1 J

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
RS (4F)
Bl 1 Web of Science #{#EE 2004 = 2013 £ Fx T THRAMmEE
M AT UBAETL R L ER B 2150

I I_#K491.683%, European Heart Journal B s

ZeE) REALRABE, LAHLHIK1.648%. @itk
RIATI G Geit A7, =T 8h F e A5 AL B F 8 LR 5L
BERA BT T fAa F AR ZATIR A S R, Hh S IRIZ
BRIk al, BRI AR TA8-54245, B9+
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NCT00725738

NCTO00979758 Strengthening Transplantation Effects of Bone Marrow Mononuclear Cells With Atorvastatin in Myocardial Infarction
NCT00199823  Autologous Stem Cell Transplantation in Acute Myocardial Infarction

NCT00418418 Combined CABG and Stem-Cell Transplantation for Heart Failure

Prospective Randomized Study of Mesenchymal Stem Cell Therapy in Patients Undergoing Cardiac Surgery (PROMETHEUS) Interventional
NCT00984178  Trial of Hematopoietic Stem Cells in Acute Myocardial Infarction

NCT00768066 The Transendocardial Autologous Cells (hMSC or hBMC) in Ischemic Heart Failure Trial (TAC-HFT)

NCT00587990

NCT00626145

NCT00350766 Cell Therapy in Myocardial Infarction

NCT01167751  Autologous Bone Marrow Derived Stem Cells for Acute Myocardial Infarction
NCTO00874354 Randomized Evaluation of Intracoronary Transplantation of Bone Marrow Stem Cells in Myocardial Infarction
NCT01234181

NCTO00437710 Safety and Efficacy of Bone Marrow Cell Transplantation in Humans Myocardial Infarction
NCT00548613 Combination Stem Cell (MESENDO) Therapy for Utilization and Rescue of Infarcted Myocardium

Use of Adult Autologous Stem Cells in Treating People Who Have Had a Heart Attack (The TIME Study)
NCT00275977  Treatment of Myocardial Infarction With Bone Marrow Derived Stem Cells

NCT00684021

Intracoronary Autologous Stem Cell Transplantation in ST Elevation Myocardial Infarction: TRACIA STUDY.

Long Term Follow-up of Autologous Bone Marrow Mononuclear Cells Therapy in STEMI
NCT00629018 Safety and Efficacy Study of Stem Cell Transplantation to Treat Dilated Cardiomyopathy

Clinical Study of Hypoxia-Stressed Bone Marrow Mononuclear Cell Transplantation to Treat Heart Diseases

Interventional
Interventional
Interventional
Interventional

Interventional
Interventional
Interventional
Interventional
Interventional
Interventional
Interventional
Interventional
Interventional
Interventional
Interventional
Interventional

NCT00268307 Bone Marrow Stem Cell Infusion Following a Heart Attack Interventional
NCT01392105 Safety and Efficacy of Intracoronary Adult Human Mesenchymal Stem Cells After Acute Myocardial Infarction Interventional
NCTO00936819 The Enhanced Angiogenic Cell Therapy - Acute Myocardial Infarction Trial Interventional
NCT00395811  Stem Cell Therapy to Improve Myocardial Function in Patients Undergoing Coronary Artery Bypass Grafting (CABG) Interventional
NCT00221182  Stem Cell Study for Patients With Heart Disease Interventional

% 4 Web of Science ##EZ 2004 £ 2013 F U F FHBEFBELN
F U AAETERR 55 SR ER % B SRIR AR

% 5 Web of Science H#EE 2004 ZE 2013 F Y m T AaFEiE R A
F O BB 3R Rk B & R B

el H A SCRRECRE(RE) DT A B (%) 4 BB SCHRESCEE () Pt i LAl (%)
Circulation 123 4.224 National Institutes of Health 233 8.001

Cell Transplantation 83 2.85 National Natural Science Foundation of 103 3.537

Stem Cells 80 2.747 China

Circulation Research 78 2.679 American Heart Association 43 1.477
International Journal of Cardiology 66 2.266 National Heart Lung And Blood Institute 27 0.927

Plos one 59 2.026 Deutsche Forschungsgemeinschaft 22 0.755
Journal of the American College of Cardiology 59 2.026 Canadian Institutes Of Health Research 21 0.721
Journal of Molecular and Cellular Cardiology 50 1.717 British Heart Foundation 19 0.652
Journal of Cellular and Molecular Medicine 49 1.683 National Basic Research Program of 18 0.618
European Heart Journal 48 1.648 China

Circulation ( {(/B3R) #&) RSB AR MASR BT SMEATBIIAM T8 L#K22F, & Tk

&, Z4&E& 2011% £ Cardiac & Cardiovascular
Systems (%) B XHF) F 69 % B -FH S 14,
20135 Z %A T4 14.948, Z 3 ERFLF WAL
e 2R ek, Shd kak, ShElE R, REEFS
).
217 X#kALFBIAE 24 Web of Scienceki%
JE2004 £ 2013545 5 T 4m LA AL ) T 8 UAR ST A7 7
X ke AT B HF I, LIRS,

Web of Science#t#% %2004 £2013F 4K % TF
m e A AR ) T8 LI SL AR R LAk AR 2 B R % 69 AL
MAEZEE S TAMRR, FBLK233%, &Lk
£698.001%, HAZFEERHRAFEE, FTHI
#k103%, & XakE40093.573%, £ B SBEHETB L
#RA3%, bLAKELE91.477%, ER B RIE. M
A R AR T8 L AR2T Ry, b Uk 6 45890.927%, 7%
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R7 ALERERRIEEM T 2004 E 2013 FTAMBERN AT ORI AR X IE R M T I R B BI04

bass)inc W4 FAF T
NCT00725738 No Results Available Acute Myocardial Infarction Genetic: Stem Cell Transplantation
NCT00979758 No Results Available Myocardial Infarction|Stem Cell Drug: Atorvastatin and mononuclear cells transplantation
Transplantation|Angioplasty,
Transluminal, Percutaneous Coronary
NCT00199823 No Results Available  Acute Anterior Wall Myocardial Infarction ~ Genetic: Intracoronary aotologous stem cell transplantation
NCT00418418 No Results Available Heart Failure|Myocardial Procedure: Coronary bypass operation|Procedure: Bone marrow
Infarction|Coronary Artery Disease aspiration (crista iliaca)|Biological: Intramyocardial mesenchymal
stem cell transplantation|Biological: Intramyocardial injection of
autologous serum
NCT00629018 No Results Available Dilated Cardiomyopathy Biological: CD34+ autologous stem cell transplantation|Drug: Bone
Marrow Stimulation
NCT00350766 No Results Available Acute Myocardial Infarction Procedure: Catheter based Stem cells delivery|Other: Autologous Bone
Marrow Mononuclear Cells Transplantation
NCTO00874354 No Results Available Myocardial Infarction Procedure: Intracoronary Transplantation of Bone Marrow Stem Cells
NCT01234181 No Results Available Myocardial Infarction (MI) or Acute Procedure: Hypoxia-stressed BMSCs transplantation to cure Mi
Myocardial Infarction (AMI)
NCT00437710 No Results Available Acute Myocardial Infarction Procedure: cell therapy, bone marrow derived stem cell
NCT00684021 Has Results Left Ventricular Dysfunction Biological: Adult stem cells|Biological: Placebo
NCT00275977 No Results Available Acute Myocardial Infarction Procedure: Coronary catherization and stem cell infusion
NCT00268307 No Results Available Acute Myocardial Infarction Drug: Autologous, Unfractionated Bone Marrow Mononuclear Cells
NCT01392105 No Results Available Acute Myocardial Infarction Drug: Mesenchymal stem cell|Drug: Control group
NCT00395811 No Results Available Coronary Disease|Myocardial Infarction ~ Procedure: Bone Marrow Stem Cell Therapy combined CABG

3 118 Discussion

X FEARYE A % EWeb of Science#tii & k412
BT T B, AR £ 06 RK I 2 A o3t T et
AR T8 IULAE S B 50 A48 & e AR X IR VE MH R B #ATAE
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