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Abstract The basic research and translational application of embryonic stem cells (ESCs) are important
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vention, ESCs, due to their self-renewal ability and potential of multi-directional differentiation, are hoped to be de-

veloped into a new approach of medication, and to play an important role in the treatment of some incurable diseas-

es such as neurodegenerative disorders, and specific tissue- or cell-deficiencies. In this article, we review the current

progress in clinical research of human ESCs (hESCs) in China and abroad, and summarize the clinical research of

hESCs in the treatment of macular degeneration, Parkinson’s disease, spinal cord injury and cardiovascular disease.

Finally, key questions and enormous challenges in this field are presented, and prospects of hESCs in the future

clinical application are discussed.
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20104F, 3 [E GeronA 7] i 8 4 Bk ¥ BIhESCs 2k

TR ReAH B RS vE T A R, S, I PR e
FANESCS KI5 Ty fie 40 A 288 28 R0 9 8 BY A 1R K9
B, # %20184F10H, % [EClinical Trials ¥ ¥
(https://Clinical Trials.gov)7F Mt 4 A #H 5% s IR B 5T
6 20021, L HH 32 [E3 53441, 5 aERAEELL L, H

F<1 ClinialTrails.gov;E A FAhESCs L 4B AT Il R 3
Table 1 Clinical studies of hESCs-derived cells registrated on ClinicalTrials.gov

ETRc &R + i it Pk I PR BN NN T ]
NCT No. Conditions Interventions Doses Phase Locations Number enrolled Study start
NCT02563782  Age-related hESC-retinal 2%10° Phase 2 Japan N/A 2015.09
macular de- pigment epithelial
generation cells (PRE)
(AMD)
NCT02122159  Myopic macu-  hESC-PRE 4 doses: 5%x10%, Phase United States N/A 2013.03
lar degenera- 1x10°, 1.5%10°, 1/2a
tion 2x10°
NCT02903576  Stargardt’s hESC-PRE 1x10° Phase Brazil 18 2015.08
macular dystro- 1/2a
phy (SMD)
NCT02286089  Advanced dry hESC-PRE 5%10%-5%10° Phase Israel 15 2015.02
AMD 1/2a
NCT01344993  Advanced dry hESC-PRE 4 doses: 5x10%, Phase Japan 13 2011.04
AMD 1x10°, 1.5%10°, 1/2a
2x10°
NCT02463344  Dry AMD hESC-PRE 4 doses: 5x10%, Phase Japan 11 2012.07
1x10°, 1.5%10°, 1/2a
2x10°
NCT01674829  Advanced dry hESC-PRE 4 doses: 5%x10%, Phase Korea 12 2012.09
AMD 1x10°, 1.5%10°, 1/2a
2x10°
NCTO01691261  Acute wet hESC-PRE N/A Phase 1 United 10 2015.02
AMD and Kingdom
recent rapid
vision decline
NCT02590692  Dry AMD and hESC-PRE N/A Phase United States 20 2015.10
geographic 1/2a
atrophy
NCTO02749734  Macular hESC-PRE 4 doses: 5x10%, Phase 1 China 15 2015.05
degeneration/ 1x10°, 1.5%10°,
SMD 2x10°
NCT03046407  Dry AMD hESC-PRE 1.5%10° Phase 1 China 10 2017.04
NCT02755428  Dry AMD hESC-PRE 1.5%10° Phase 1 China 10 2017.04
NCTO01345006  SMD hESC-PRE 4 doses: 5x10%, Phase Japan 13 2011.04
1x10°, 1.5%10°, 1/2a
2x10°
NCTO01469832  SMD hESC-PRE 4 doses: 5x10%, Phase Japan 12 2011.11
1%10°, 1.5%10°, 1/2a
2x10°
NCT02941991  SMD hESC-PRE 4 doses: 5x10%, Phase Japan 11 2013.01
1x10°, 1.5%10°, 1/2a

2x10°
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NCT No. Conditions Interventions Doses Phase Locations Number enrolled Study start
NCT02445612  SMD hESC-PRE 5%10%-2x10° Phase Japan 12 2012.07
1/2a
NCT02452723  Parkinson’s hESC-neural stem  One injection: Phase 1 Australia 12 2016.03
disease (PD) cells 3x107-7x107
NCTO03119636  PD hESC-neural 3 doses: 1x10° Phase China 50 2017.04
precursor cells 4x10° 1/2a
4x10’
NCTO01217008  Spinal cord hESC-oligoden- One injection: Phase 1 United States 5 2010.10
injury (SCI) drocyte progeni- 2x10°
tor cells (hESC-
OPC)
NCT02302157  SCI hESC-OPC One injection: Phase United States 35 2015.03
2x10° or 1x107, 1/2a
or 2 injections:
10%10°
NCT02057900  Ischemic heart ~ hESC-cardiac N/A Phase 1 France 6 2013.05

disease progenitor cells

] ARt 49441, A IR T35 AN % = . 3Rt
T TG T 259+ Fh, Hod K2 HO8 %At
HEM IR 78 3T 40 M7= e 20174, FRELE R T % %
Je B 8N4 i R B 7T 4 22, 8 A220184F10 H,
WEEE 733274 T ARG R 7T A 5
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AU PO B e R R DX b JE e e L B )
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H, B3 X AR 2 S B0 N, H 2%k
o L IRE X5 A8 A 22 A 1 3 Bt A8 1 (age-related
macular degeneration, AMD, X FR4F & #H 5 P 25 BT
AR )R 2 A T B BE S 7 AN K (Stargardt’s macular
dystrophy, SMD).
33.1 AMD  AMDjE4HTRIEEZKS504 UL 24
NEHBEEFER 2 —. FREAMDR I ZRIZFE T+
i, 504 BLE NBFE R % 82.9%~12.9%. AMDY [A]
A E o« AR R A 75 A Rk 2 BT AR I A= N A A
I R - AMD 3 9 IR P P A R

T AMD G ik 26 8T A2 I8 = N, 249 AMD
1180%. H HI T EAMDE A A G777, i
H— S Hi A WA, A RC. 44 KB, Zn, Mg
. KRS, vHETEAMDRAHEGIT . W2
P AMD A Jik 48 8T A4 s = N, 29 dF AMDF20%.
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JTEUR T K2 mdk .
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