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Mesenchymal stem cells in therapy of coronavirus disease
2019 — a review

Xiaodong Shi, Lijia Yu, and Chunguang Ding

National Center for Occupational Safety and Health, National Health Commission of the People’s Republic of China, Beijing 102308,
China

Abstract: Coronavirus disease 2019 (COVID-19) has spread widely on a large scale in the whole world at present, seriously
endangering human health. There are still no effective and specific drugs, so it is urgent to find safe and effective therapeutic
methods. Mesenchymal stem cells (MSCs) have many biological functions of powerful immunomodulation and tissue repair
and regeneration. As a stem cell therapy, it has the potential to reduce the tissue injury and mortality in severe patients infected
with novel coronavirus. At present, many research institutions in China and abroad have started a number of clinical research

Received: June 17, 2020; Accepted: August 14, 2020

Supported by: Key Research Project of National Center for Occupational Safety and Health, National Health Commission (NHC) (Nos.
2019013, 2020022).

Corresponding author: Xiaodong Shi. Tel: +86-10-56153680; E-mail: xdshi_7603@sina.com

[ K DA R Y 20 4 AT RO S PR H  (Nos. 2019013, 2020022) EH) .




1980 ISSN 1000-3061 CN 11-1998/Q A4 T #£244f  Chin J Biotech

projects about MSCs in the treatment of COVID-19. In addition, those projects have initially confirmed the safety and
effectiveness of this therapy. Therefore, this research field has been proved to have a very good clinical therapy prospect.
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Fl 2019 4F 12 A Lk, 7edel=ilidte
iti 85 S B0 22 1) A WY Dt PR it R g 491, B JS TR 55 %
ils 2 Shy 9t B Sl AR 2 R e 5 | 1 e A I I G 7
A, 2020 4 1 H , Ik EZIT R RN A 22
PR, H R IR S A% g 1) 1 977 AR 42 Tl 35 e
[Fl4E 2 A, Pl 520 28 2% 51 2 e R B /N B A
Bz dm w44 " B S IR ZE S IR IR T 2
(Severe acute respiratory syndrome coronavirus 2,
SARS-CoV-2), [FEFHA TS (WHO) t'E
Aii 1E R 32057 Y e AR 5 B il R iy 45 S Corona
Virus Disease 2019 (COVID-19), T [= fii#k 5 it
fili 971, B S WHO s I v R 175 52 % 1) oy [ B
KIFEWREAIL TR, I E AT ARIRI
R Rt FEFS SN2 T T i A
PR R DR RS A% e g e 1 B 422 A ] 1297 TAE . H
i, FREBE NN C 245 2B, BEEAY
KR MPET NBAS 5 BT

Bl A B LUk Z 01 Ty FEER
W, DEBFARIE . WS W . VURFIIE
EAEAER, BT —Fh 2tk B Ry . SRR
TERIRIE 1 a] B R e R S e, ™
P BE R 2 I E B £ 5 IE (Acute
respiratory distress syndrome, ARDS). HEEEAEIR
v AR R b EE A B I ) RE RS X 2 A
REXE B SE . Bl R B i sk = R e rEiRyT, IRYT
T BZUFEABEAST . PURTERYT . TLRGIT .
FEIRST LA S BEZGIRYT AR o X T EE A A EE A
B, RS R AERREIR T B BE A b, BRI BTG
FRAE, 0T B, TRTAk R IRy, ek
Fraw e e Bk, EREE iR I
BF LB TB
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Coronavirus disease 2019 (COVID-19), mesenchymal stem cells, immune regulation, tissue repair and regeneration,

1 HEEREE (SARS-Cov-2) Mk &
K HE

G RIUD R RN SR i B R N 1okl O A Y RE SN
IEHE RNA G, B 7 R AR
WIRFHARA N 80-120 nm, HEFEA LK AN
29.9 kb, ATLAZA% 29 FHEE 15, 5 SARS R )T
ST 79%0 [RI P S BER TR A SMEEE 1 (Spike
glycoprotein, S &) AT B ATE E4HMIY
T EEA R . PR D% 1 5 1 R A2 MR
Bk R L0 11 (Angiotensin converting enzyme
2, ACE2) 454 a W E ALE 32, HEAT R 0RE
S BT AVREAI, DT 5 | 4 5 Z 1% fe e s vy
AR IR RR L S R TR IR R R A FH v B A Y
AR =31k s EHPEAME £4ii, H ACE2 &M
5 S BAMEM R SARS WEREEMY 10-20 1%, A
S HOR L YR B, covID-19 ERER(K
T SARS (9.6%) Fil MERS (34.4%) , (HA& e 8 T
P, HAFTE— o B 1Y JORE AR R 3, Rt
PRE 1T 97 4w P A,

22 B0 TR IR 5 R ML B 3 S 0y I 24 AT
DIVE BR EEIG 58, IR o (H2 0 B R 7
LS RS B R S e 2, RIS
Phf EEL 200 A P S0 25 AR, T 5 | S i 42 ) 28 A
S S5l S A R R R T 7R R 4 i 4
PRALLUR TR AR, 7 R RS R R e 5
b PR A ARL, AT LK S5 40 I CDA™ T 4 iy
S IHRE , RERS (L HE CD8™ T 4 Md iy 1 J3F 3435 7 5
HIReFEN . BEE WG RAL, T AR R D)
B A2 F T R 55 1 B A B 7 e S Y
H A I R A K B R R . TR IR
TINEE SR



IFBEHE SR ETAEATFFRBRRSHANARHES RS 1981

AT N Y R 2 — R T R S
RN 75 K A R 7 B i 25 A (Cytokine release
syndrome, CRS), #fii el 4iHifs . BE K
AN R, MR E RS T 2R E MR
BT, CRS XFR AN TR, SEHLAR A
— P A B VERAE SV, W] H R R 2 ) S X
R ZE 51k, I PR IR R K o 4t i 5 7K - A J
Bl SRR o IR IRIESE 27, CRS A 2
i B P BOR T 48 TEAE s A FE T EE A
W CRS R EN TR Z R 2R, b
LA 28 I A 0 R e B B Y Rl A2 . B 5 R
B, A TR SR W R, e B A
B Y I A A B K CE B A A 3R -2
(Interleukin-2, 1L-2). IL-7. IL-10. K404 7%
H3% K ¥ (Granulocyte colony stimulating factor,
G-CSF). Tz 58 11-10 (Interferon inducible
protein-10, IP-10) . FAZ 2 i ta k4 1-1 (Monocyte
chemoattractant ptotein-1, MCP-1) . .10 41l it 48 4iE
#E I'1-1a (Macrophage inflammatory protein-1la,
MIP-1a) DA K& i 98 SR JE A+ o (Tumor necrosis
factor o, TNF-a)™1. AN, Xt 29 fil#fhiz iR
e i A% s AN R A9 A B, T B0 R
IMLE A 1IL-2R F1IL-6 7K - X B 5 5 353 L
N, W R I3 3K T e 24 DR A BT e
JIti 58 8 Ik DR 4 B R T e e p - AR B, AT AR
G R 2 — D,

HATEXT CRS W LR S PEIRYT L IGIK 2
W R Jo I8 2R S A o 4 B i T g 0 A i PR T
PORIT S50 V. SR IS 25 YA e 7 M 48
rh el B SIS T - S PR PR R B SR K
IR e st iE KU, DRI TE 2 R R — BLAAE R
[FIRE, B BRI AE COVID-19 H ki Fi i 3%
£ Bl AL X BRI R X 3 (Randomized controlled
trial, RCT), BFsEiEdas EA—& 4™, 2003 48
FIE SARS REIE W R R I], KL A &=
PR PR BRI IO P 32 3T 1] 10 e i DRE AR
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AT B K7 R IO I 17 R 8%, R 1 G2 ik
1 - BR s A B W WAL 2 s e A5 P TR T A
G Y S T I PR ST AR, b E K R
(Dexamethasone) & & ™ B/~ BEF Ml COVID-19
FETZ M 25, BE A8 TR el e wE Ik e 1Y AT
ARDS fHH HIBET RFEAL = 5r 2 —10, i o
R DA S5 R B AT, K L ZE KA A e 28
PP AEF FR AR . X T HEE MR AR, B
SARS P17 19 [A] ¥ 2R 28 25 9 A ™ 0 L B2 ey i
Jei s DR IO R 5 I8 3R A e i 4% R v i TR
FH, TR AOAR IS NAE R AE BE . IR IR Y 1L-6
YA R 5P M FEER BT (Tocilizumab, TCZ),
J&FEXT IL-6 20 AL v bR 24
Yy, WIRESRAE LA G AT e SR IL-6 3244, A
AN 1L-6 SZAR M55 5 b v . X T B RE T e
fifi g 3, HEFAH A 4-8 molkg FEER AL
PUE kAT, SRR AT 800 mg,
(B 2 A e S FIA T8 Sl i 45 4 ke 5 2 B
BARE A wl FEERFHTZ5 Y Actemra X I I
NAERB ., H 3 A B S8R JE A /1Y 1L-6 HTif
B2l Kevzara F TG Y787 el il 48 0 i AR A 52 41 LA
I WA 2%, BT R EE G AR Y TR IR
WA i) Kevzara #F9% fE W] B FR IR FE TR 0T,
CRS By fafe R AL 35 A, R b X s — 4
P AL A BUIR T P REAE A BR . IR, R
T - HR N2 A R S e R T k] CRS
BRI E, T ARGl 2 P A
— Rkl
2[R T 4 M i Y R K R
'

6] 75 5 T 40 il (Mesenchymal stem cells,
MSCs) kil TG AT P ny iR 2 FSNRE,
B AT U RE A | 2 R T AR R IR R AR

e BA AR AN R A0 RN R 20 M )
TERE T B AR Z2 RE T 200 o I 4R o T A 22 1wl 4y
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TLVERE | e . ARIBE | TR/ ACGE
BRI AT H 2532 IR IT 10 T # bk
FEST A9 MSCs BES I 5L T i, i1 ol 22 2
PSS ISR E TR €20 S e SR 3
PEAT A R A K AR RE DT, AE R EEME I R AR
J7 Al A 0T fe HERTLH AT, R AT
i VAN O N G Do, iDL i) = B
Je BLAT U A R,

2.1 MSCs 8% iZiFz1ER

o 98 VA 455 00 245 S i 2 S OB T il A8 R8T o 1
AL FZER R, SR MSCs BB#E A 8500E 5 LA
R [T AT FARAHME B2 R G, AR LA A8 R AE SV
DRI B8y J5 A 85 7 3T T B8 et i 4 TR
SEE AN E I CD4A™ I CD8™ T 4 il (il 50 k2 ik
b, AR BE R S W OE . HBL CRS &S 2l
IS A B P E AR T E R 2 — . MSCs
] il R A AE PR AL ST AL J5 L RE S R AN M
fih B 308 3 3 0 200 PR A AR R R0, AT AR T
AR TE AL A, T NK 4R 5 S0 EE, fedkE Y
PE T A0MOIGEE, IR RN S, (LR
N 1T A R TIRL AL PO ZERD] CRS b,
MSCs 3= 2438 1o 55 70 WML ] 43 Wb 22 A A 1R -
PR 7, JF Al B UMIE (Microvesicles,
MVs) FIAMAA (Exosomes) 24 g &b 45 v (1) 4 iy
)38 Ry =R AR PR, fldn, MSCs T I
IL-1a, TNF-a, IL-6., IL-12, IFN-y 22k KT
(R 30, UL RERE I N 1L-10, MiRE SR BE A -1 o) 8 3
[A-6 (Tumor necrosis factor alpha stimulated gene-6,
TSG-6) & 158 & K+ DL M il 48 7 B2 A K R+
(Vascular endothelial growth factor, VEGF) #J
VISl

MSCs REfE T FiR 2R 4 e (Dendritic cell,
DC) 4k, MUARIHLIS L% ik, 32> DC
AL T2 MSCs o AT LA g4
it e MR A 0 S B2 S RE o 40, MSCs BEfZ I
b A AR VR B 2N AR A i ek R I
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PSR R 15 A2 AL B O 4 9 H P00 ik
41, MSCs A] DL i 431 TSG-6 K+ NF-xB
ol PR SR A E R AN ) M2 BYER AR, {2
HEBT S A0 M PR 0 AR 0, DA 95 Wk 40 L )
PELhRE, eI e b B Y I A A S
HWb K 055431 & A R BT el it ¢ 28 25 e i 1
Py AR,

TR RALIA 24 h N, TR VR A AT ABL
PRRl I s v 90 eI N, b A e
SN PR - g oyt A TR BT, DAL 3 3 A eV P 7
B R . IR REFST A& B, ARDS B 3K
U I VAL VEE O R VA 4 L ) A R S e
TR L S A0 PR TR R L AR B
) 7 S i 8 A8 5 8 B A v PR 20 i R R 4 22 Y
BE/1E S [ 7 NGV 1/ A N PR 12 s 23 v DS
B4 L {E (Neutrophil-to-lymphocyte ratio, NLR)
AT S i e i 8RR R R O EEAE Y k8 i S A
ZBU SR E MRS, W 24 4% TR HE 4
ARDS R & AT DK TF S5 B 1) 7S BT T A0 i
(Bone marrow mesenchymal stem cells, BMSCs)
RSN AT IIRYT . RERE IR G A8 W I IR
AAAHREL IR 32% ) h YRR AR, A
T A NLR f9 7K B2

2.2 MSCs BYHALEEFBEER

MSCs il o il — R AR, W4
ffiA K K7 (Hepatocytes growth factor, HGF),
VEGF ., J&R4niufii 4 HF-1 (Stromal cell derived
factor-1, SDF-1) ., ffi it 4l i A= 4< [+ (Keratinocyte
growth factor, KGF). Jf£F 4k 4 g 4 K H 7
(Fibroblast growth factor, FGF), g3 ZFE4E: KK
F-1 (Insulin-like growth factor-1, IGF-1) %4
PEAN M 5 A H AP e =P, MSCs AT e
BT A 2 B8 b DhRE, DL A RENS ™= A Z2 R 24 i
R A A R A i e, AT BB
S0 NF-xB 25 22 Fh 240 i 5 530 ok v T 508 52 ik
BE5| KI5 . MSCs #flkiE i e, &84
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CIRDYEE S5 i S o Ao [ Y O w1 N 1= 4
N AN AERY, BRAE I F4h . MSCs Al LA
iiti 2 27 () 5 Ak A= K IR F--B - (Transforming growth
factor-p, TGF-B). TNF-a 5 B K-, H
I VEGF 73, B3 Il 4 ML R, PR
52 ARDS 85 i L Bz 248 B R it 100557 P 2 440
0 R T TS PR B a0, AR I AR,
1M 2 HE R S A %), A EYE %, MSCs
A3 WA I8 A2 782 -1 (Angiopoietin-1, Ang-1) #
KGF A 74 Bl F1& & ARDS & /R 9l 55 16145
F i 960 - . 40 1 A5 )

MSCs e fis A= Wyt il 3 i P IR 4141 TGF-B
P G111 R o 1 B Wit 2 o A (YA E IR R
F VRE- 1 WUDUSh & 0 43 6 8 428 s 2T 4 4 3
BT VAR I 2 R A IV e A KR, fE i
it b R M P, BHAE N R AR g T, gk
1M R A I £ e AL BT30S B K8 T Y i 4T 4
R R, MSCs fig k3 /) B 5 S5t S0 ARUR fi 27
4k Ashcroft PF43, Jf HBBAHS i 25 44 My A 7 /N B
A A R S R R, R SR
Y MBS AE TR YT BB 65 AT R0 RA I A4 il 2 27 e i
TUR, SRR b 25 Pa A, RBAEEA
RCH ARG 1 e 25 2 5 | R 1/ RO 27 A A At g 100
FEXPHRE A B, RN RS2 14 ACE2 B THERY
MSCs 2t il kB4, REf% W1 8 55 i 20 2L fn
55, ORI R 20 B O el I 0 B ZR LA AR
Bk, 76 MSCs At 5 2-4 d, FhJ i itk 2 4
R T, A DC B 2 R R F TNF-o
I C i (C-reactive protein, CRP) 7KK
IR TR, LRI T IL-10 BKFBETHE, Hit
LA W S A T AR,
2.3 MSCs ER LM T2 PRI AR

ALV i (Oxidative stress, OS) i FE7E 2
it 453 4 1) ik A RR S A HE EE AR ], R SR
P4, A BRAH ] N- P bk 24 R S5 bt A Ak il 571
I ) S A M R A B AR Ak N S, A B TR
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SN 48 HTA YT 2, MSCs B LA A48 Ak I i e ¢
PR, 4RI RIIKEE JT . A RS2
FIF MSCs HEAT I8 25 25 BE RS (R P LI i 2Roh 1A
IIREZEEL, R IA W T B ROA T A AL R
St 14 i 3 4 A s .

3 R FE R T 40 ML e T T A B 3K H he JR A
HEMWE

3.1 FAElEKRATESRENMER S X

HRAE CHrs RS R AT X EN ), H
R T 20 MG RIATT AL TR IR R R B 1697
JEEIN 1 7 7 Rk 5 R 4 T S I i ) Y R
WHEAT, FFS I T A0 IR YT T B e bR 2 1l 4%
(COVID-19) Il ARAHFE 5 0 & 5845 0L ) #:4 7
S, H I T A I BT I R B %
JTESF 2015 A [ 58 T (g 23 A0 24 W R 6 A AT 1Y
CFAnfEimRBF TS BRIME (GR47)) A CF4mi il
FR T L B PR AT e 46 SR N (R4 T) ), LARIE
AR T N 4 R AR T A S0,

T2 M A T A IS N AT LR EE A | S R T R
N 3 TR o) R Ak BB R A AR . R 2R
ZF 3 WM TaEsE, BT ani 5wl
1-5x10° AN e /kg TR , 4 Uk il Rl s 1] 330 />
F 3 d AT ARSI AR A R T 52
MISEPRAE, W ARG RIT 7S r %, e
Mz BEPLT IR . BUE RFsE . T4l
TR IT LA B2 B8 A 2 4R M AR G LR
I7 o Xt L 42 32 10 4 B A R T 40 AR 1 A PR
IR o BTSSR B 7 kA

XiF - O 2R AR AT ] 5% 24 W J s A 1 0 A £ 174
TEAH R4 , i BE 25 W) i DRI 48 P i s A
B Ay 25 W R VR AR S A TR, XFE
25 50 1 5K T 2 RN 27 Wi DR 5 25 22 1 T A M
IRAFGEIH , % B R MIE IR 5 7 B HAT. I
Ab, T 4RI PRAH FE R H L A e R VR T
e F 2514
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3.2 TFYRBRTT KA R 2 4 0 KU ST A

MSCs J&—FpiG 4L 2597, A== | iz Al
AR A T ik A e 2 . i
%5 T MSCs 7 i A U AR ITAE U G,
DAL St 2 400 ™ s G I PR P AR 5 R R,
N 48 A fe e A U AE O, A o 4
2 18T 20 390 5 o % s PR TR 9 9 i
WYy $AFH, B EIT R IR R PRI AR, 5
EN T 25 R R, I R 2
SR HETE R I PRI B 1, MSCs 11 240 Jif 5% 42 1
HARSS AR AR AL 2 G e L i iy — 1k . BOw
PE L BG4S . Hoh, MSCs AR A
Rt BRI 1 ALV RE L S R T RE A
HATRLEIRE . MR 590 B0 TR R AT P
= 24 6 5 390 ) ARG 6 T 0 o R R A 6 R A T A
6 HASY P A B A I T 0 Y 2 A S Ak B
5 22 A A AR R B T s M T A T G 4 T
JRAERGTS . TG0 2 A S SRR A I ) LRt
X s — S {4t U T 2R 3R 7 e DA 1
IF NE A )R X S 0 7 £ B 200 S 36 15 240
300 0 5 A4 R A 30 0 SR AR VE R A 1
Hh ] £ i 245 A R R s A T 40 5 ) R A2
B, FEHEAGIARS . HA, R T AR A
SYESFITAIM () B MAR R R PRLY
FFAER S GMP ZR LRl M AT o pRIEHRAERE
¥R BLALIE SRR A B, ARE . LSS ol
FFE R, HMMORAE | 1240 SOoAH SR bRt , DA &
T TR R B o R LA RS I 2T T 44
YT FRTBEA [ AR, 38 AR v g v [ 40 i
R T M A 2 43 45 2007 45 52 Aji ) P (A A o
CTamiim sk ) U8, £txt MSCs 7 b il
T2 AR R AT LA S 2 1) 3 5 T 40 M e 5
EPEREOARMIE (R & IR ) $artel,

4 MSCs ¥ 3 1E A FH 3 e Bl 4 e PRATS A7
TE 1% 22 KBS FP A% o 40 37 7 T8 bR 25
% (COVID-19) IFRHIFIE 50 % ZeG S W, i)
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HOGHIR YT 02 AR R SO AR T R B
PIRLE . (1) ARCETENY . FEIT RS . R
WE9E B bR & BRI RLEE b, PTE R R AR 2L
RAE P F AR AR F R (CT SRS M
F) Ao WRETRERR I RAEIR BCE T AN =
J1 . PR PRIESERE AR (0 el R B I IR I P4
WIIRT- R, Wb kA5, (2) LatiTh.
LFE SR RAE N, 4B PR RN (A& #
P9 JEM . W BUONEE), AT A A
BT B 4R M T AT AE HBLA R B
A BRI A B T 58 o A R EEAS RS R
WS, FFHMCHE RS BB R, P
RIS B3 23 B AR 6 T A 24 AT B B 1 11
MSCs 14 5 it 2 i 0 S Anfef fRUE ,  Qifar % MSCs
7T HER A A PR, R T AR TR YT T e
it 5 1 DRI TPty 14) B B2 P 25 o SRR B BRI A
22 S S R T AN IR T PO B R R L IR AL
PGB SRR FIT RS SR, LA, MSCs
A G2 U BE D I AR, 5 R 2R 2 AE L i AR 25
P, FRTTE R SR, AT RE S 2 WLPEH
MSCs J7i:l,

BB B F [T 40 e i PR A 55 350 H 9 37 3905
%, EEARYE TG RO E k) MO
E BT BRI PRAF 5 0 R A T sl F i
oA RARIT T B, ) 26 A BT 241 i i
IRWFSEBIMNE, HAOF5E T B2 S C2im IR
RIS B FEALYE ) (Good clinical practice, GCP)
fig SR 1OV G Tl A AR 2 4 B B A 4 o O
. BRI EAR . TRYT BURRIRYE L REA R AR
RALRE . X IR e RS, JB FAROBER, LA,
BEAAACERA AR . T AR bR . AT R R 1Y
SR FIE EE . BT T R RS R R R R
PR T A0 DL A A AR RS A
MSCs %1% B et il 4 (14 11 IR 5

3.3 MSCs A 77 #id i 4 BY I R 1 38 P FR
HMH MSCs 677 Bkt R (AT 5T, [N
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ShEAA A EARGE . Flan, FE AL EUE e E BT R
B — TG IR 52 T 7 91 COVID-19 & (2 )
B . 4 BIEE . 1 BIfEEAE), $Es2 UG K
SPEBESR IR MSCs (1x10° 4 fifi/kg) FAtiAYT . 7F
MSCs #HiJ5 2-4 d, ¥ AU S 40 s &2
TNF-a 7K FTFRET IL-10 BACETHE, JF FLish
REFR B W] R os . THOE 14 d BEDIPEAG R DT,
ACE2 [H M MSCs # i if 7 BE B B o 3%
COVID-19 B# my s, JIFw1 1k B # ik i 55
MSCs B2 e tE A R S E BT A b
X 24 IESE COVID-19 i # EAT & bk S vk 1 5t
BMSCs #AMBAIGYT, JEXTSIE 14 d i%4
PERUE 0CME R T R 22 AL, R BLIA YT RE % 1L F
ARDS 5 Al RS TEEL (PaO,/FiO;) M1 192%.
SBH R P MR A 4 X B R IR D 2 A, T
£ 20 i 386 5 F R A F 45%-46% , 3 Ab I T
CRP. #RE M D-ZRAREF RN F KA B 3
TR, B, MSCs FEUafTAE Yt ik 7 #ed il
RIEREZ —, (HET 2 Z B BRI R
By ik — A5 A

28 i g N JBE A TR) 58 BT T 40 (Human
umbilical cord mesenchymal stem cells, hUCMSCs)
SRRFE W, Ay B T SR S
PSR AME L SEIRE, 76 B B SRt
SEIRTT T A SRR . N R R I R
IR I AN T A iR R 56— i ge
FIHTERT G GMP 2544 il 28 09 A ] 78 ot 1
Yif, XF—44 65 % Lotk COVID-19 B H#1T 3 Ik
FRIKIESATY  (BRR 5x107 4 i), SRR A L I
R e m 32 M . A58 ke S 5, 2k
el Rl ol NI SR o v A N T (T i B
Jin. CD4"/CD8" T 4k & 2 1EH Ko s,
BETREEAIR R . IR R E 8 . I IR AR fb Sk
U R LR R Rl - et 1 1)t R N
) FE 0T T 40 MU IR 5 DU FE 25 W0 35 7 vE XS 1 101
SEE i 98 HAE R IR YT o IR YT AR B S A0 A

% : 010-64807509

JPAHEIAS RN, J 3 1 CD4™ T 41t flCD8™ T
SRR 2 0 A B 2R KR, NK 4 H B 41
TR T . 52 AR, MR ALk B 20
ML LLAERFEE TR, FEMRAERF IL-6 FI CRP
IKPARFRLE T . I IRES RAE I RIT k& ef
B, (BT B0 L2 B R AT HR R B, I,
LT MSCs (19T 4l il i 97 8K G 25 W06 97 7T BE 2
Bl I ARG ) B B —, (AR EE X
£ s PR 5 s = 45120
3.4 MSCs i&7r#md i A B9 Az A Al &=

HHT, MSCs M HAHCHI M AERRSE . HA
PR S 56 ) R XA TR0 2 PR B o HLR:
LA MSCs IR #et fili 4 (14 I 58 LR 1 SOk
WHGEEL D BHETE NN R R EIFHL .
FBHIFERAL LA K Al 31 T 4T3 MSCs 397 97 7ed
TR A ARSI RT3, I 2020 4F 7 A
8 H, 7EBRIG AN H MM clinicaltrials.gov
F ) MSCs 3497 COVID-19 f4 [ P4 &M PRI I 45
ZHIEC A L5 35 Wi, bl [E P ERA 42U
9 ANHIIEIH A AR IR L v SR R AR AR S L
T me oy B B B an 2 1 s o B 9T 22k
Jif s B R ZH 4L MSCs Ik Z IR (3-4 1K) 14T
J5 2, BRTEST R TE (0.5-10)x10° cells/(kg-dose)
Z I, ZiREFE 20-100 A Z M A4, KEHEL
TEERIG IR 172 B350 0 B o 72 [E 41 26 Tl AR5
H, BIENUR Sk ASEE . B JAE L fEE . PEPE
T VA R A P4 4 E B RS B, SR Y MSCs SR
f345 NestCell 74 . Wharton’s Jelly-MSCs. fg/i
i MSCs, BMSCs, MiZLE MSCs DA K MSCs
Mo A, ST h 2k (-5 1K) #ikiE
SR, SR S L O R R AL A SE R
T — T XL BT bl 22 ARDS bR ) i PRI 5T
(NCT04371393), F|HMAF]F. Mesoblast 23 F] A=
FE A E RS2 MSCs il 5] (Remestemcel-L), M
2020 - 4 J 30 HIFLRIEZEFRSE 300 44 Bt il 4 3%
RE, HHRIEAT4ERR 2 4ERYI IR 3 W IRAF ST
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F 1 7 Clinicaltrials.gov ;£ HIE P MSCs 3877 #1 78 it 4 By i FR 1% 36 5 47
Table 1 Clinical trial analysis of MSCs treatment of COVID-19 registered on clinicaltrials.gov website in China

. Responsible Source of Dose of Route of
Trial 1D No. institution MSCs MSCs administration Phase Outcome measures
Size of lesion area and
Beijing 302 4x10" 1LV.3 severity of pulmonary
NCT04288102 Hospital Human MSCs cells/dose (days 0, 3 and 6) RItESr fibrosis by chest CT (day 6,
10, 14, 28 and 90)
Renmin Hospital Allogeneic 3x107 LV 3 Phase Time to Clinical
NCT04336254 of Wuhan Human Dental cells/dose ( daysi zian d7) 12 Improvement (day 1 to 28)
University Pulp MSCs '
Size of lesion area by chest
radiograph or CT (day 3, 6,
Beijing 302 4x10’ V.3 10, 14, 21 and 28) Side
NCT04252118 Hospital Human MSCs cells/dose (days 0, 3 and 6) FIEED S effects in the MSCs
treatment group (day 3, 6,
10, 14, 21, 28, 90 and 180)
CAR-T (Shanghai) Dental Pulp 1x10° LV 3 Early Disappearance time of
NCT04302519 Biotechnology Co., . ground glass shadow in the
MSCs cells/kg/dose  (days 1, 3 and 7) Phase 1
Ltd. lungs (day 14)
Puren Hospital V.12 Immune function (TNF-a,
Affiliated to Umbilical 1x10° (éeéond IL-1B,IL-6, TGF-B, IL-8,
NCTO04339660 Wuhan University  cord derived cellskgfdose infusion after 1 Phase 1-2 PCT, CRP) (within 4 weeks)
of Science and MSCs week optional) Blood oxygen saturation
Technology (within 4 weeks)
Pneumonia severity index
Wuhan Union Umbilical 0.5x10° LV. 4 Not ~ (Paseline toweek 12)
NCT04273646 Hospital, China GG G cells/kg/dose (Days 1, 3,5 and 7) Applicable O Tl
' MSCs T (PaO,/FiO,) (baseline to
week 12)
Zhongnan Umbilical 9.9x107 LV 4 Oxygenation index
NCT04269525 Hospital of Wuhan  Cord-derived ceils jdose  (days 1' 3' 5 and 7) Phase 2 (PaO,/FIO,) (day 14),
University MSCs " 28 day mortality
Umbilical 5 Oxygenation index
NCTO4371601 | uZhou General 1 derived 10x10 LV. 4 Barly — pa0,/Fi0,) (12 months)
Hospital MSCs cells/kg/dose (once every 4 days) Phase 1
Puren Hospital Size of lesion area by chest
Affiliated to Wuhan Umbilical 6 imaging Blood oxygen
NCT04293692 University of cord derived 0.5x10 V.4 Not saturation

Science and
Technology

MSCs

cells/kg/dose

(Days 1,3, 5and 7) Applicable o ot mortatity within

28-days

#ME 202047 H 5 H, FREFH 15 TH| fE

F0 T 4 AT 7 et R e I AR 4 e PR B I
H & 2w b E G R 5 Wb (ChiCTR)
(http://www.chictr.org.cn) & 52 H1 i I 3K 743 7
S BN H RA 7 R H AT B AR S
FERT G S FE b, e el i R R B 2 T
B EARAEBE LM TTR < AN BI TR T A0 A
I BT B e IR G B il & (COVID-19)  H8 3 il 7] it
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PR B AR TE ™ I R IR B 2240 T 1T 3 PR
BrBr, $ATHERE RAE . ARSI H ORE AR TR
Xt R IR G HAE B B AR AR, TR
(R AN R s YN At i
TN ERZ . A2 D0 HRBUKS NK 2
A2 2 D B8 R R JE SRR i 2R 25 W A T T A
PRABIr TR0 5, A Z A M AT 4 4k
WA A 5 Z5 AR AR T BT LT P BRI B
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B e AR e 2 15 B 4 P A Hh B ok, R ]
FE ST 240 B4 e R AT 0 28 T O i 1 AR 4 R
KRB B

FEEHIFH MSCs Jf s B 7 s il 58 4< 1H T e 7
ZRERPRE, TR H AT a4 G
P3G, (HJCAE RRAE R 22, i A PR ELAE
BFER B, MRS ERE R s MSCs iR)T
IR R = e PR AT S 0 Rt JE R el v 7 Tk g
4 ir 453 05 sh A T Kl 5 MSCs A Ts 1 . 4
Jif A R R S A AN R A R R R R RE A IS
b, THIHCRE R I iR 29 7380 ASRIZHZUR I ) MSCs
I RCR AT REAFTEROR 22 5%, ILAhEA T2k
G SR 2 A DR 2R R i PR U ) B S A A
fF. B, FE MSCs 16978 e in 2 il 2 A7 1H 4k
TII MR BL

4 REERE

AR I AR IA T 1 0 I PRI 25 ) i 59 B 22
A VEFIA R, HH IR PR 58358 7 58 L PRk Jit
BARREE . T AR R U B R R Y
I RUESE , L35 T A AL, i RS
AT LA 20 M R B 54 W oA ke 2 e D i 01
fap et | b RE BT R R BT T
FHORUETT S 097 A% R AT, 7™ A i B n] 5 41 R
WEFEIESS , R A B B R A R
BIFE B0 o i A AHE 2R 1) A AU L AR AR B S RE
Rbagdk AR 50 | BT R NP T R e 2 O,
X B TR IR DTS H 7 Z a0, T LA
A P EA 7 A AR Bt AT A e XU, i 1744 T RS s 0
PEANRLRL, A RO PRI H B, (EUR [ 0 e
FANIG BRI 14 58 36 71 R GE P AR ™0 R
AN, R A B A 7R R A I PR AT
T BRI 1 A ARG ok 5 4 L s PR T 5
UTAFAR S PR e R A e, il A9 i B A i A1
JH 2422 4 45 30 0 AT H AR R0,

TP & A 0 ) T AR Y T H AT 2 2 10 AR

% : 010-64807509

Yy IR TR s, foan, I MSCs 43
WA S0 I AT LS 20 5 5 04 il 41 A AL s i A T
HROAETFE, EH AR LB, TR IR
Yefh FREMS 5 R IF SR 4 U0 = AR AE R, HFAT
el HMGB1-TLR4 KRGS EkN T, &
i 2N T T RS B3 SRR A E 4
Xof 9 e 7 ) T A LR e 25 36 T AT R R AR
WG TR Z—

B TR A A I T AR K, R S R Ak
PREAL . WIEE . BRI R ST E S 1 T
20 Jy G T v A LI A RIF 52 0 24 A5 G il 24
Y) GCP LR, il 7 b 2045 A 41 M il 7] 5t
B R R BRI S 45 TR0 GRAT) ) i sk TS
Xt F i TG SR T J ZE 1 TEE B ek i 4% R
RCT i85 I 25 JER N85 11, FEOR I e S 5F
RIT AL b BEALE R R A T A0 BRIGRT 5
X RE, TR ABC JE AR T W] RE 2 R il AR TR SR
A S TS R P 107 2 1 2 00, 4 g g )
R AL HE 25 S CRIEE AR, I PR 5850
J&FEY B E AR, MSCs 15 —Fh#i Al
TYIEIRIT 22y, HnT LId B 24 Stk A 7 H O
WF BT, R 25 RIS (Investigational new
drug, IND) HI3EH I R AT SE AT A (ARG
7P ST SR AR TS SR (R4 7)) Al GCP
BLTE AARERT TP AE E N T2 T RE LY
w1 MSCs 4t Jfd il 771 78 [ 5 24 5 375 Ao IE =X e
WM, HAPEA 45 MSCs 7 5137 i IND
TR AR AR

204 15T T i 48 928 15 E A 4 B i ) T 0 A 4R
B, HE TR 25067 B, T MSCs
T Tt 1 95 H ) B B A8 B A0 495 04 52 R T AR L
HERMPEHE . FeE MSCs IIfi A R 56 A 4% 2 IT
Ty A Ol T 20 IR T I e th e, w0 2b R W]
MSCs 7EFAE i & 7477 H HAT R4 1 I PR Al 5,
RRE T BN — PRI IR YT ke T E 291 A
BETTE AR BB R S . T MRy T 2
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JoT 8 A I R A S UEE (9 S RE, IR 1 I IR 1 0
G B R SRR R EE . [
i, COVID-19 4 A4 iR A (3 7 5 R SE
9%, X MSCs Byl RIA 7t Re 4 At IR s A 7 L
TR PR . RS 2, FEARIEN A = T2 A
SRS b, SR MSCs 167 i g, 8 il
TE A G T AR R I R IR RRAAE T R, &
Il PR 2= A= FNEMIF TAE % 1 T 20 Ay s < Hox .
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