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Abstract

Indenssia had Baen fighting the O0D-11 pandemic sinse the bagmning af March 2000, and it doe2n’t ok
hal Che siluaTaen is peiTig berrer any a00n. Besides e countngs curment Siralagies 10 mecdmize e rising
morality rate, 3 novel therapeutic Intevention & requirec, Atter 3 thorough search in several databases, we
foaind stem cells fa he a Gbeky candldate. Ragarmdizst of the general use of stem el studies showed positve
results regarding the officacy of wsing these In lung Injuries. Especially, mesondysmal stem cells [M3CE] are
known dor thielr e2sy accessbilty and thelr diesss rechas mes of acton, ncuding MECs Immunemadd ooy
antkimal effect, and ks ability to Improwe lung function. Mosowsr, some researches peroohed these
roemenanes ta he applicabla b COWING19 petlerts with end slape acute sespiratony dietrecs syndroma (AR0S)
Whie rancomized choical trials are still in progress, many cose reports show MSCs to be anadvanisgeous
aftermaties to supgress the cytokine starm and helpregulate the mmune system This review summarizes the
commimean funitions of MS0s and Righlghis it therapautic assets to fully tackle this global pandems.
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1. Introduction
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COVID-I9  paienis have  reachel
capacily,”

Aside from restraming yous raasmissin, o el
fresamiesl plan is regired bo lesser the gowing
nueber of deaths COVID- 19, One of the
sugzeshed measure w the mse of stem oells. Sem
cells Eave been wickh wsed in asto-immase. and
namegplasathnn nediviog., amd van alse beossal o
lung ir:_ill'rh::-."T A the development of @il herapy
grevias, the resecrcheng all sl the woald cee s
comannily wrying an apply novel dem el s nem
i DOVIER10 pagents, poticalarhy mesenchymal
slom cells (MHBC). MSCe boave attracied mach
ae o ol oo Their resd iy accessihle searce, heir
ahility o easlly expand 60 8 larpe mumdbers.
capatility & repetitive therapetic osage, and being
withond any knawn adverse events repored. 1 s
commpulary imomderstind hesier the aionale s
potcntal i lanisims of MECs ations  wwands
respiratory viral idectioas® This review me m
prosent on overdiew of the M8 und ther patential
trplicasicn b menring: O T |9 infeciioe,

This cosdtmicted - by
comprebensre daln searching im several daiabases
ech as Fubbmi Seience Dheed, Soopue, The
Toxhrwme Libwary . winl cthes websites W scwrchel
B = levans relined smicles with keywaords such as
eell therapy, meeenchymal stem cell, COVID-19,
SARSCoV-2. ARDS. and iis synonym during the
search sirmepy, Boofean opersiors dAMND, OR,
MOITH were applisd 10 boaden 2l nomow ihe
seaarh mesulls wiih e kiowing cominmion (1Col
thempy OR Mesenchymal  Sweamn Celll AND
NCONTD-19 OR SARS-CoV'dy AMD ARDS))

their ol

lhomiare  soview  waa

Sutecquondy, we ncl I artiches inclufng
sovmprehansive  cahord 6 rase ok
miwfmiaed  cominodbed  AriEEs, ol sesEmatie

reviews, i well 2 meli-amlvees repanding MSCs
therpy in COVID- % potionts antil Awged 2020,
The seanch was lladied fo anicles peblished inihe
past ben ysars with languege reefricten 1o Englizh
pwl Baheen  Indonesio, s emmvendent s dhe
revicwers,  Some  dala reganding  COYIDSDY
infection m  Inclme<in were sl Giben  foom
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2. COVID-19 Overview

Erver since: the carky 2000k, cormavins [Co-V] has
Invahed fhe worll as one of 1 masl Sigmncens
heath proglems, In 202 SARS-CoY (Severe
foutc Beapirstory Syidrom -Co-Y) was First foand
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im s s i Bt opons am ot bk il 0404
In 201! MERS (Middle East Respiraiory Siyndrcme)
Co-v Wik detected Ik Sasdi Arahbio in patieni
suffering amom fa-lile syagmams.” Inche lae 20149,
China discowenad & pew Lind of poeumindg cansed
ey thz el goromave, which his boea labolsd as
cnroma vire: -disegse - M GDOVIE- 19 by WIHL,
The v wix firsl confirmed i Indonesia m 7
Blarch 2020 7 Later en |t Masch, WO declsrcd
CONED - 19 25 o globa] pradenmic.

Crommawitus fs 2 single s, posighe  RNA
pracme with 2 k5. and = labeded s the larpes
RMA vims ' ® Samibr o SARS-CoV, COVID. 10
user  anghessin-covening eneyme 2 (ACEDL
receptor #o enter the host's pelB ™" Cosrnaving
wedll e the % proaein on f wrface 1o bind with e
ALED receplor and msers vins particles into host
vells. ™ ACE? recepaors ane highly expres=il in e
leng, expeciilly dn e dpicud pegion wilhin e
alvenmlar space. but can also be found b other nrgans
such us the hean, Kdoey ond  issestine. ™!
Agiditionally. stwEes alay fomnd proteise activinore
aich g TMPRESSD and lyscsomal proleases o cell
amry,™ The host i mmwme resction & also simsdlar i
COTIT e virk! mbeciions. masnog letalin-i4
(he-l] anriiclics of SARSCo¥ can last upin 13
weks, while 120 angbodic oo en la for o seay bang
time. Although it s nol confirmed vl an sl
saperimenl  wilh mhesis o macaques sheaver
Ity willukis of COVID-TY gl o
prevent reiniection s the first few days of
e

The v commeoa chinical Teawres of COYID-19
ura fever, vough and myalgia, There are alao comses
whern patienis shosed conpeshion, sore Uhroat,
rhimarthan, anl diasrhes. Menothelece, ull COVITS
| stz s calyihit Dkl geosial-glass opaciiss in
their rdiogrophic images of the chest, Laboratiay
ahnormidities ke are fequently sees joe Jower
Dyanp by cound, highet laeane detdropemss, O
reactive ptein ol crsatise Rinase, ™" Repom
froom  immunpdogical  asessament o ostased  ghat
mierlenkan | LB wias higher i pitenis i cntical
conditmn. W=191, granubocytesonlmy  stimeadlating
ooy (GOS0, momie s whemoatinas: tant protin |
(MCP] ). macrophage milammirory protem (MIF
1. unid memir deovesic Bk (TRIF-b aleis
iwrease in sevese inbections)” Froan thess nising
cyioking levels, the wmeostrolled sysiemic pros
inflammatory response soukl then trigper ARDS,
thus leading oo muliple oagan Failurg, uhimessly
ending inin desib. Patienrs with ARDS showed a
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listerkbance in lamcostesds wills devaling p-
inflammsatory cysokines sucs a3 IF-o, [EN-7, IL-1-
[l D&, EL-12, 1L-18, IL-33, TNF-g, TGE.[5 s
chemwikines.”

Aliboagh the pumbes of coes of SARS-Co¥2
indscod  preumomia palens 5 conbnuousy
inrzasing, thene is oy specific therapy. The cusmend
utiEics as o lioisal effoe s lung inflanmetion
sl repenrabion. Comidering i iky
inflammoitery: sale of SARE-CoVI, agenie fhad
midiboe 1he e nespones ane beisg eyplored
g allermastive reatmesds fiw the manapemend ol
moderam 1o critical COVID-19@) Cheiver for
el cus be classified o RNA-dependent
riaviring;  imelenoms; proleas:  inhibaiors
[kpinayinnlemar, hlneoguine.
hydraxpchinmquine.  axithromaving  ieicoplanin,
i el umibnalies).  convilowcn plasana,
herkal medications and ather comsidemions el y
pomcesteneick:  Palients  are givem  peppontive
meatmeni © maiszin hydrtion sl neron '
Antparetic,  apdimorehial osgents, amnd  oxygen
thuripy  wre alsws  preseribesd s megquised T
Comicosierobds &ne the mwos comimodly prescnbeal
medicsion. However, the associsied scdveras: ofeca
nzed 10 be momimsed atienively®' In India,
hydroxychlorogquise = now  recoourended  for
propfiylactie use anid recommended fen hesdtheare
peisamel kg ceaie of CUOWIDSIF patens.™
lenmusen shulm fenmn bealed patiests{convalesoent
plusmal ie algo deemed o be safe and effeotre, bit
it isprivrited fororsically il pegiens =
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i A lteencetive Yo Pr vy Cleie e

SeE cells arg ihe ori2in of 3l e 1ypess af oclls
fi e Binan Py, There @ five (vps of sem
ey lutipalem o whech s dhe
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limited i o specific gemm liper wsch as
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olipopoienl or sumtic sfem cells can ooly
differvmtinte ints 3 meme speafic ling, for insance
myehodd saeim cellss aml sy usipoem which can
ks mwliply e one kit §Been e inwssck:
el ™™ Theragics invalving sem cells ere being
usad an mamy dwases. From preciizicl md chmical
irinle stem eells e sheawn b hove o positive efect
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= - irmmun disceses (o ype I.ihh:ln wallens,
chom: myeloid leskemin, cirhosis. pulnosry
fibrosds, Crodn's diedse, canbioviscular dsenses
theart fatlumep, @ well g3 mesmdegemenive
disesises " Novertheless, amorg other sien cels,
RS Cs e poes as a rising ster in ool teerapy | BMSCs
are detmpushed  From ofters - by ther soface
ppresdnns. For o mslance. afcs marters ame
LT3, CT¥, CIVIES, Baman fewkesyic mnlipen
(HLA| Clax |, eic. They also secrete varsus growih
Bonrs,  cyokises, i mmonomodubsoey
maloeeles ™1 MECs are nsinly collocicd nam e
besiie mearmeow, bt can be founad i pdiposs tssue,
svmnval fissue, lung, wenbilizal cord, and perspheral
bocc] ™ Farihernore, MSCs ane gisy 0 slae
becanse ||'||::|- ca® maintain their characierigics fioca
borg narm™ D o MECs chamotagtic shiliy 1
migmre ivewrds the danmged hssae, hey e
preferabds ro ke sbminioiered throgh ingnesons
impection. Tieis mcchanism is simller o loukocyics.
where. some . suggesied ol MECs wern also
atrzcted to chemoutiractants released by the injured
e, Stedhics lippisfceized el MSCs ueed a
protedytic ereyme oabhed mairis me mnlogne nae
(BANIE ) o paawe ind antach s endotheliol cells =

Whar makes MSC s promasing ane the emnd prodic
i thatir jnmr.t:i.l&ilh the immune sysem. M50
will imeruc with monocyies e phage s, dendritic
el (], T cells, B cells, amd nansal Killer (MK
wells. MWESCn e kavwa W hawe ol hast fise
cepacities {Figure | mamely irophicdann -apopeetic,
nmi Anfl oty
irpenving loneg function ' The  amti-apogeoiie
propeiies of M50 are believed o be swediated by
produstion of groesth Factor and oiher chemakines o
induce cell prolifergo@@ad mpogeness ™ Thee
mleceles comprise of vascelar endathelial grmyih
Brdor (VEGF. imidin  growth  facior  {1IGF),
hepatocyie pmwih fictor (HGE, firoblas growil
fBosar-7  (FUFTh, and  imereukie  (IL-6)%
Besicles  wnikapupolc  propesics,  MSC wil
dimulate parscrige ficiorn s will as modulae the
balones of pro and onceinfl smmarios. Parncries
mmechanism ook plice when MSCiEe directly in
eanued with e e celly, this cvinkines el
05 TGF-heaa, ILA10 and ILABRS, mitric oxice, and
imfrleamine 13 diowygnose (ILH)) ae I'I:".I-EE
from H?l"\ cytokines will then offect the

ol sgtivation af mive and clfocior T
celli.* I addwion. 1< has the pocntial s inhiti
wirad rephicatinn and educe viral beac ™

wnti-bockerinl,  anevimd, oand
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I e penes b inflemmatory stimuli, MSOs cocic
groth facior end kcy immunemodulisony  gei-
inflamizaiory cyokines ach &5 PGEX, TUGE- fil,
FICar, SI20%1, MO, isdaksaming 2 3=0ony pemase,
L, Thafs, TLx1, e @A mlﬂhinu. MSCs
indireatly. induse de wamsiios of T kelpec | { Tyl )
ceble b T helper 2 T and shilt macraphsges nsm
K1t andicimPlammainey. lisme heibing M2 ke
sl by dircetly scereies POEZ and finally M2
will imcrease L4 and 1LY productiog 0
Develogenent of Thel? prosinflammatory aells i
s suppressod by scocliog anti-imflammusory
crfokines ' Awlice saggested thot  monecyte

difFzrerrtintion inko D8 mve disturbed, ge well = of

s il s antigen preseming cells. Addrinzally, 1y
cells proliteration. differemimion, and che motasis
wo olsa impedod by MSCs. Movenheless, sisde
SIS s belp e reguiline the lindsine system, they sne
ot affected by she cvinanic offen of rahes imminne
cells. ™

Soveral wnd-bacserial wbsimiles secreted by RSC:
have been idemified. B3O promoie becierial
dearaace trectl v by secrefing hpocalineZ, LL-37.
beds dlefensin- 2, Woll-hke recepdir (TLEAN MSCs=
will indirectly aclivase the phagoevic abadily ol
nestmraphils  and  alvenhir  mecmophoges when
repengramimisg  them m an anbinflanmeadory
phemaiype. " There are also reponis staling that
L1-37 has the shility &5 sn antiviral by i eprading
viral i ndane ™

In sne pase of resparaieey viml infections (SARS
Cov=2], MSUS il mwo difTerenl palenisil anidvirsl
mechan=ms. Firs s by corsimgively mcreasing
kvl of MSC sproific imorferon-stimalscd mones
150x] thal hax andivisal profeclion rmle. and
ercondly an respaeman I interferon makes bavee] sl
fewistane by 1900 imkiction. " Fanhernioe, MSCs
mity inferict with immmune cells and promole T-
repalacry eells (Tregsh, which eahanes virs
cearaace, ™ MECy could sena: s oan inaepnied
irnate amtiviral detenss tha coaldd fend 1o therspestic
pdvanages in OOV 12 pariendts, In theoe patieas
AR way rani@EY itadt as impnred abealar s
dearsnce, whrch ivasscimed with higher mochidity
sl mosuliy . The secm viem of koratisoog growth
factor [ KGFR and inpiopeietin-1 [ Ang-1] by MSCs
saenthilly eommibane s the reatorabion of slieslar.
capdliry  hasriers  disrupied as pan of ARDS
pathoperess '® Besde KOF md Ang-1, FOF7
seaveted] by MIECy 15 alao takimg 2 agnificant rale o
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iy aheslar Tl deassues ™ Tosm ap, o e
inflemmanery eivsiroment like [FN-gamma can
irgger immussmodulinery sspects of MSCs, md o
higher level of an ano-nlammumry sgent wil
termimic MECs imrunceappresive mechabi=m.

3. MSCs Therapy for
ARDS

Acue lumg imury (ALL s o theees chamciermed by
capillary memhane mjury, causing  pulnuemary
wilcma  aml |ll.'|1m:-|l."' The main  4linicil
meomifesation ig poeoonest of  hypoxi
respiretory failure, wiich can subssjuemly mggera
cacale nf profound cramplicaiions anmd even dealh
ALT dx pn old lwrmienlogy which previossly wsad o
diaseribe mild seuvle roapindary distress symdsnse
LARLYS] with Prld=/Fid: (PF] mtli af 2.5
The carresd clefingtica of ARDX 5 clinical, hased-on
s e e i of hypovemio  she mitial oocunrenoe of
imgury, and hikiberal infilirses Gndi§Bo chesd ey
without asy chndingenic couse ™ ARES develops
sl conmnenly i e seRing o pueumons
(hecteri@F@nd wirnl heing moere common than
Fexgali. non-pulmonary. sepsic, aspiration of (gggrc
b ore okl choplapcel cotmeiis and i
Drin: s ds hlung oF pencrating inkries as well
ias B F!

Bdinen af the CORWIR-19 pazbenes @ fler @n AR,
A sidighe-ceieded farospeclive siudy Lin W Lilsiik,
Chins reponied thet approsimatety 67% of orivically
il COMIDER patients devdlop  ARRS wiih
considersble  morality mue”  This  respimmon
istress penkes ol 7 1o W davs with mosifestiiaome of
immuse dvaregulation, ineluding cyeeking sorm
with the nise of cptokine levels (LA, IL-&, L.
TR D=0 sind TNF-ai, lymphopenda {in T
und CDE+ T cellsd, md doorcascs in [TH-7
cipresdon an COE+ T oells” Toe daz, many
ierapeutics «ftons HERY been proposed eganting
ARDS inEmspeinnl, yei e kave proven o
effective, und thos supportive sumiegies acluding
lom  melal  walumo cal  venilagkon., e
ireLitattion of sigibiees, Al Oubd fesricgicm remain
the moin@)y of thermpy®  Nevenheless, an
iporcnsing, number of clisical e =i pations of ecll
bised  Ehemgies, pnomnly W35 has o been
conilicted, Recel data in models ol respirmory
wims-parisinkd ARDS with M5O admimistratim
shivwed promising reslis.
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Figura 1; MSC potential therapeutic sffects in ARDS

Meserchymal sem cell (MBC) has five pontisl
rades, which m@Ey M3Cs ay promisng. Fird, they
SRt wrvoral Pkl Fcis and chomeines like
vasculbsr endoshelial growd facinr (YEGF). insulin
grosth factor {IGF), heputocyio gremh Booc
|HCHE), liteablest prowil Bcior (Fr=7). Secomcd,
MST  woretes  bey  immenomodulainry sl
inflamigatory L:p'l::l:i =ich mg POE2Y, TGEN,
HEGF, SDF-1. N0, indeleamine 2 3-dingygenise
[1E=0y, L -8, B, [L-E, Thiml. lipociline-2, LL-37,
Dot el i -2 leave o adi-B leria] clect. Foand,
DY andi LE-37 alws huve antiviral sctivity. Fifih,
MSC eabances. alvpoler lumg Tunction Hhooegh s
paracrine Leaors like BKGE, Aap-1, nkl FiF?

A =nghk-cenierod, epen-lubel, rmecdomizes sukly,
RILLMICESS (MUT BT, reponted this a groeg

freared with MSCw (1 & 10" MSC W) showed o
sipmi Bonng imereaes n 23-daye survivol e (5379%
Wi EFE) mnl wis asaiciased whil lower S0OFA-
sores ™ Ancdher study conducied by Simcason &
arl. repested g slier Being freated with 3 « [0%
eellefy hing oW stnomal colls (B MRS, Iheir
snihperty showed o decrerse in spnhelinl apopieeis
markers, aveolarcepillory Ruid loakoge. miENA,
and  chemokines in @som mml BAL  fwid™
Fallowring imiravences admmisimtion, ihe majority
o MECE will scvunmlate i dhe gulinmes y vasiuln
ke amf imericl with the capillery endcthelial
wells, " In the case of ARDS, the action miny be a
bemeticiol as b would GliiaE & high ol
conMiation of MSCy dibculy w0 @ osie of
imlerrnation. MECs will secsvie seveml pasucrine
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sigrnils dwil g play o s e wole iw prsisaing
af reoveriag plvealss cpihelial cells, cshence iarg
fenction. urd reduce inflomsistion ™

4. Current Evidence on
MSCe Treatment

Simee the mitheeat of SAKS Co¥eD in December
2019, cellbased therapy, no penicular MSCa,
exhibits Givamble resells, as desnbed adier, o
oure lung impuries. Ax el 31zt loly 20050 there ane 57
COVED-I9 clincal imal s=ing vaicers sources of
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METx. the wonnd ol el eroseme devived
MECs Dty el come bl coll, while the
rereining dic not specify the bpe of B3

Tabda 1 - Ongoing MECe clinical trials for COVID-18

Mass Condric & Uypss ool Somm Cald LOssiang
1 NCTOMAMET)  Recruleg 2 C-18 MECs Pahighan
a MCTOd418133 Rty 2 [ 1] MECS Bl
3 MOTOddzETEY NYR 2 C-1% RS [¥1r
L NOToagiemEr | NPR z C 18 Poumana. | MSCs Brazi
Active, 7
MICTO445858 I'ﬁ'!Lﬂ'.I'lﬂ i C-10 &ARDS WlbEETE L0
] MCTOAZEM 13 Pz liey q [ [ BB oRbnn
T MCTOMasET1 | Fmoraieg 2 T M T
[:] M TR R 8l #3 2 [ 1] oy ATLMBTE ansan
E] M TOAAY Fnoryrreg 1 -8 LR Jordo
' &lngenni= riarinl
w MG T IS R g 1 G-1% I'-lh‘“"' owils [ 5 4T
11 NCTOM3aE38  NPH 1 G- BA-MSCS Cra
Arilva, noi :
12 MCTOAZERR 1O fing =2 [ ] |IC-REST e iZhimn
13 TG TR 2T G M A Frsuingna. G-13 U-ELE Rnp
Eneliang by .
14 HCTO434B455 et =2 [ |-} Al-MECE LB,
A e ko o e
18 NoTOMseasey g 1 Proumonia,G-13  oMackoy muccsas Belns
Lhearbees) BWEFLE
16 NGTOISSEORY  Recratng a 18 M5 i
ks e T FasCi it gy | [ ] UAC-raSts L= 1
18 NCTOMZEROT MR 2 18 W"‘* (10
Errilirg by ; FrEge
12 MCToisdeen DO z -1 AD-M5Ca LS4
A MOTOR4ETEDS  Reorulng 1 C-18 LCAESCE Indonamia
# NCTOMaEZT  NYA i Preumonia, C-1§ Doy AD- P
= NOTAMEmE | NPR 1 -1 Dwmd pupMECs | M
23 RO TOAAD DG HEFiA 1 SRR O-10 LAC-RERT e AL,
B4 NCTOAJSETSR  Pecrating 1 ARDEGC19  UCHMECe  usA
35 NCTOMEIZES  Recriing i Praumenia, 018 oo S (ging
58 MOTOMITHEE “ml-ﬂ“ q Prsamonio, 010 MBS CHinp

6nrn




KNugraba [, et al,

Stem cell therapy for ARDS
& WOTOA R MR 2 ARLE G149 Alogenals AD-WMSCE MIA
B _NCTMIGNE  Fecniting 2 ot S AD-ARCS i
B NOTOM3S0152 WA q ARDS, C-13 W-MESCS Colamb
30 NOTOs4RA0ET M¥R 1 ARDS C19 LC-hE8Cs LA
3 NOTOa 15 P dlirng a ARDE. G183 MG A,
; Bona Mares daived
I NCTM3E7TEE KA q Ci8 it A
. i L bl ks G Liniig
3§ MOTO440400s Bscruiting 1 ARECE G189 Bty Corbin A,
M NCTHITTIH WA 2 ARDS, G183 MG Gemary
35 KGTO4345601 KA 1 MNRTS, B-19 MECs A,
3 MOCTO4380135 Bscruing 2 MRS C-18 W-EsCs Span
T NOTOM20ETTE  Raceuiting 1 P 018, nipce Turkiey
B NCTOMEMET  NYA 1 AT MECs A
¥ NCTM38E300 R 1 Premiria, S-13  UC-MSCs 1T
fis} H:TNEI-E‘!EH_E Poscruiting 2 F'rw_.l_lm'r-u..'!:-m EL‘E__ Span
4 NCTEMZ14S Racruing 1 ARDS, C-19 UC-MES0s e
& WOToaenEes Pocritng 2 Proumoren, 515 UG-G Chinp
B __NCTOMesn Aeonitvp 2 ARDE (18 o L
w8 WCTORGHITEES Peazidling 1 AR G-18 M Smmaien
& NOTOMATTERS Racriting 2 C-18 LIC-A5CE Priigian
Erroding by ¥ MECs-derived
af WOToHag 240 i 2 Prssymorea, G-159 LLTE=TT
F  NOTOM3IE0E Rty 1 ARDS. C-19 WI-REECE Franem
8 NOTM298152 KA 2 Preamona, O-1%  Cord bood shem cell  PUA
Pasumona,
4 NOTOAHIGERS WA 2 WIS £ 18 MGG A,
5 G- 14, Acuie
B0 WOTOMAEENG MR 1 kil Alogenic MSCa ML
g1 I'-EII:IMM:E!' MR 1 HE_IELE:-IEI MECs Canada
2 NCTMZIEEET  NYR 1 £-8 MECe: dorirod A

20
Lagivat- O-TH - Corormnsris didiene; AN - Aol isprsiony e sitor’ L - Misanceen s sl
LACAEE - b’ oong-covived mossredy s’ sl ook WEMED - Wiasdion. ey Sevwicyd mpsevohprmal sem oo,
AD-NEST - Adeae-carkeg mms el AT stee cek, NEF - Mo e recalig

A prospecaive, non-randomizad, coen-febel cohort
sy weed canenme derived BMSCS in nesing
sevee DOYWID-19 palens. The wells wce
sdministered [siravenmsly over o} min, med the
oitgome  was obsorved for the nesa five dios
Orverull, ihe sarvival ree wis over K3%.T1% nfthe
patienia{ 170248 recovered wilh no sdvere eveas
The pecicsts’ cliniced  states and  oxygenation
1Pl mmpreved signadeuanily 25 well as the
lghoralcey  Andings,  mcheling lymphncyie and
ncatmaphil counts, CRF, el De-Diner leveh.
Aucditionadly . i is wadehy accepied (o use ennsone
derived MBS The exceome  properies provide
i pamisr i oo wilnl Daving w inpact

6nry

g eell; cherebore & pouldd present | masinoiog il

adverse eventa, M-

Amaher sagle-centered, apen-label pllot sady in
Bijing. Chiza, sbhminizesed BMECS ino seven
LTI 19 patients with vurioes de grees of severity,
Upe patsent wos cotsporged s ortically all, fear
wilh & svere ooecdiion, end owo had miald
sympsoins, They inpecwed 10° cellky BMMSCs
imrwvenously ond  llowed thom GE) 14 dag,
Madur loxicily or aliergy. nor olher sdvers: ovwenls
were mweponied, sl the ooy displaved clinical
improvement of their pulmosary fmcton and
sympioms afigpY4 duys ** Aloag with the seady,
Rogers pf ol shooal kel miveed MSOs cid ni




stem cell therapy for ARDS

inleraxl wigh the ACER seoguur sl TMERSSE .
which impied thar MSCs woeld ned asaoiaie with
; Cov-2.7

A bfyearold femole critically 2 COVID-I0
patteni imbicased & gl clinbcl remision atter
MSC s trestment.™' A fber antiviral and glucoccativaid
mimnagement failed 10 dhine any improvemmi. she
recorved UC-RSCS 13 5 107 cells) mimvenoaesly.
Alfter the second schinisimtion, seutmophifFooms
decemared. lymphocyies sorcasod as sell as CEET
el CEHT cell, unel CLETT coll buck onurmal 4in
the T ween fimdings
e Eraenia irmapging peeadly figrmaved, aml sh ws
finally rebeased from ihe hospisal with a nepetive
it test, This Finding suggesed the MSCs coaldd
imguine paticnt awcomes even in eldedy. A mek-
witalysie revesled that M5Cs meamesr did decrease
the mosoldy rans EL‘L'I'I."ILH'.II paticnt:. ! Faomy
hese  meporied  cases,  there  were  pobshie
imgmevements in leng comgiliame: anl gidol ol
in COWIDe | S indwvod ARDS uemod with MSCs,

# wak reguerisd  Hod the

5. Limitations in MSCs
therapy

Before resolving the me of MECTe for the
recommended therapy, soverl hings nesd m be
pcknowledeed. Semcells thempy s & complicatad
onice, nnd there me cnses whese unweanged side =T iecis
did pocer. Eves though MSUs ase relstieely safe, o
shichy reporied immannsuppTesdon in seme pabens
wiilk Enpured lungs, coming scuomliory T S Y
similor case was ulso deseribed s paienis receiving
MSCe  ac  immsinescppressive after  havdng
hematopaistic sem cell rswsphsain® o in
temih mesearch in phbizing MSCa is peeded @
precent onsamnded differentinion ol M5Cs in local
sgmfed seming. Lastly, despie the posislve lpaa
oF the: perucrine and EE)wine mechnnism by M55,
ihoy may stimulole proangissenic fetors (VEGE.
HGE . aegropoiciin: | plarclker-denved grosah facior,
o] plisennl growih i sBich i s lise wil
skl erning quiia et ™ " Loy weime e of
WS coukl ese couse the production of alln-
stihodics, whils dingle v of M3 are harmbecs
anel il noa cimese sy chiigeroms immene response =
Mo trizly are necessary o bnow 1Be sde offects
thit MISCs may Gy,

OnvE

Kugraba [, of al,

6. Conclusion and
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