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Published: 05.01.2022 Patients undergoing bone marrow transplantation (BMT) are high-
risk during the Coronavirus disease 2019 (COVID-19) outbreak. Viral infections
are a common complication in transplanted patients. Since BMT is a definitive
line treatment for many hematological malignancies, the BMT unit should
provide therapy services during the COVID-19 outbreak. According to studies
over the past two years, following the COVID-19 prevention guidelines
recommended by the World Health Organization (WHOQO) and European Group
for Blood and Marrow Transplantation (EBMT) has made it possible to carry out
this high-risk treatment. This review article presents the experiences and
challenges of BMT centers during the outbreak of COVID-19.

The present study is a review article based on searching in medical-
scientific databases, including PubMed, Scopus, MEDLINE, and Google Scholar,
from 2020 to 2021. All articles were evaluated, and 30 articles were selected as the
primary sources of study.

Regarding the stability and new strains emergence of coronavirus
over the last two years, as well as the importance of BMT as the last-line
treatment in some hematological malignancies, COVID-19 prevention is the first
pivotal step for immunity of BMT donor and recipient. Training medical service
personnel and patients will effectively prevent virus contagiousness and spread.
Moreover, regular screening of medical staff can inhibit viral transmission to
admitted patients. Stick to home quarantine in patients pre-and post-BMT
restricts the risk of COVID-19 contamination.

Hematopoietic stem cell transplant, Bone marrow transplant, COVID-19.

Tavakoli Ardakani M, Nikoonezhad M, Akhlaghi SS, Amini Neysiani M, Moshari MR,
Soleimani M. An Overview of the Problems and Changes in Guidelines with a View to the Future
of Bone Marrow Transplantation during an Outbreak of COVID-19. J Zabol Med Sch 2022; 4(4):
169-77.

1- Assaciate Professor, Department of Clinical Pharmacy, School of Pharmacy, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- Ph.D Student in Immunology, Hematopoietic Stem Cell Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3- Assistant Professor, Department of Internal Medicine, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
4- BS of Nursing, Ayatollah Taleghani Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran

5- Assistant Professor of Anesthesiology, Department of Anesthesiology, School of Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

6- Professor of Hematology, Hematopoietic Stem Cell Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Corresponding Author: Masoud Soleimani, Email: hema.197049@gmail.com

http://jzms.ir


http://jzms.ir/
https://www.crossref.org
https://www.crossref.org
https://www.crossref.org
https://www.crossref.org

‘}3\) (Si‘:'(‘/’v MU u’u

AR S A AT F2) QL’Z...M_) 8¢ oleld o8 095

&9, Mlia
d-1110.18502/jzms.v14i4.8750

P4 Crossref

Wi Slaidy Slo 33 Sodwg 3 9 18— gsS g g S e il
9.0 Wlio 3(Tamo (395 39 39 99 GBS Pw) gt Hho

¢ Sl ol (S ¢ (FNT DSl diy o 15595 v 40 ¢ SIS U795 sl
! Slowks Sgzmn (6 3k Lo shome

VEe /21T B 5 56
Nt 48 o0 51 ditd Ol gl Jo Ly s Ol jlaw sty ooy 551 (SC V8-S faeh Ol 53 VE YO Sy B
o .. . VEC A il b
S35 SLa e Sl ol 53 Olass L 0 5T Ol bl Jhe Ly 5 ool gy s (55058 Sl (gms 5 S sie & e
Sher O3l Joally s Cosley s Jla 33 Slalllos b 1 Bl o (65,5 iy Sla S Slab (ol
0153 53 st 3 Olays ol Lol 8-y 5 a0 Dl (6,8 (512 1K T 5 Ll O vl e gy ol 5 bl
93 53 Ol gl e i S0 5LaySaly 5 Sl 2y 5 m lie opl oCsl 03 8 LOKGI 15 V457 5 0o
Ar o 5 Uy ST s s gt Ooso
PubMed sLedibl el s B G Sasl 5 Gos e 5 ) Sl el
ol s Olge a dlia ¥e oy SV oles el YTV B YT Lo s Google Scolar 5 Scopus Medline
s Ol
e s 0350 (Gl 9 S e 55 Jsb 5318558 s s b (Sl s )b 5 oIl 4 S
OB S Inl )3 Va8 w0 Sl 1 (6 Ky Sl T3 53 0Dl (03 Glos b oy 5T Ol g 4 O e
‘w}j_i,Juz\;léﬁf,#,;o\,uﬁ}ou);):lfu;)'}J.c_MAg;l:,.{ﬂ;,;,\‘.umjlJ,éwu,i L Ol lew
Aol (6,8 sl (6 e Oyl 4o s s JUESH 51 Al on Slays 0318 sl s (5,5 U2 ioman 3 bl o

.-»\S@vsbblaﬁjbb\‘\—u\i‘g;lf;:}]T).I&AMﬁ‘j\v\m.jy@bl»ﬁ)bgﬁlé-éﬂ;:!a}}g%bj

055555 e 055 63L lad gl L V-5 S Ol el Jhe iy

0999 S5 Wb 5 Slade (Lo ydems (65l (g Slns sial (sl 4 s D (o 5SS e SISl IS s
dSails s 1839 50 Vo ( Jmo U9 Hei39 p SB Jokw) Ofgstinl o Ngw S s Jloyd Sldawgy » 1-nges
APV RF OF e Ll (S

(Y c\)u_“:‘ cdjj d))l)._f Lu& J.u.:b.m )o).n)u}.lma

hiS oy oy b VA0 ggS Cighe Wad o9 Lwgi oo oLyl (SARS-COV2) sl i o
ls—e gl ol 5Sh Ss—esiy (ARDS) oL~ S5 9b i8S e 50 )L sl N AmwgsS Geg
APt (0155 (50 9 s e « SSgeeg 5 obeyd g ol Jlo 0 8l (BS Dl pl e
a5le glasze) slogs,lon am OLdlie ;o 5 995 o0 el clallas ol ont i (5 lows ol (510 (oxbad
9 SIS e OIS (b ulid (9> (s 5Ld L b o=l am O Gl Jw 99 51 am 00
Sl (F ) el Sals Jlw Ve oYU e 3 it Ly 0T 5 ot o 5 S e 5 55 (yyeee YO

Ol Ol R8sty e (S8 pole olSals (g3lugls (GouStasls (el 53lug I 09,5 jlesls -

Ol (15 (it St Sy pole oKl Glusss ol (sl Sk Slinion 5 50 o Sy slids ol 1550 (gozeitils =Y

Ol sl s dagd (S pole olEtils o Sl Wl i slows ¢ Sy (s0uSutsls o 515 (slas Lo 09,5 ¢ Lokiwl -¥

OlRl Ol (it daed (S psle olSsls (S Wiyl s Lo s by ulid)lS ¥

Il e i e (K53 ol ol Sy oS Bt 09,5 iobil -0

Ol Ol iy e (S pole oS Gluyer (ol sla sl Slachod S 50 (53 S 5 (oulids5 oliul -#

Email: hema.197049@gmail.com Sl Sgmiace ] gduann 6 ki 95
http://jzms.ir


http://ajcr.kmu.ac.ir/
https://www.crossref.org
https://www.crossref.org
https://www.crossref.org
https://www.crossref.org

olylses g SlSayl S5 bl

bakul, )0 plggeisl jre Wgm (hlem 1o me slo S5
esyS ol sl B Jslo sl gardon Il ol jle
ae Jhssse (ol lagly )0 ol Js 4 ol les
2 Oelpl g 2ao oo ly 7S V-9 sla ST
s VoS | e 43 VL s

NA-0ngs5 45 Ceul oad cdnlin Sllllhe Sy 0
5,0 LHCT JBuiS el o o aad gdble o ale
0 9 S o gy Al il 009y o )0 YO D90 10 e g
5 2bag)l sy 5l (o2 )3 Jsl zo— Job 50 69590
00 i35 a3 Ve G F ol ol o eaoeie YL
2 Sl e V0V () slasdllas o (roren 2ol
3oy VB o 9 S e (J P77 (o 5eS0lo b (e
oo yiiza slai S ulul 5 (V) 0 0 oI55
ae 0 18- saseie YL 0 VA-gsS IS sl l5e
S 9 ) ogsS wad (B)lye sl o5 b oo
el iyl 99 990 Gloye lilens o o1 51 S50
o s NS sl e, T sl 25 caddlhae
AOY) 09 ao 0 Ve dga Y A-0ug65 4y DL

Ol A Sl e N A-un 95 (6 pSaen (g0 50
e eired 9 g LS eaed 5 (5SS (5)len
S y=Saon lacul 10 . (VA) 0SS o aougs |y gl
31 b (2l g @l 5l pliebl pae N A-0y55
0925 (GVHD) (ylojs ale asign (aiSTy Joo dign
SgaS ¢ sl s (G00iS g8 s slg )l 92
P 5 ohlen ible (55,0 (> 5 o> slees 58
5 g o9 hlew a5 09 (2l Sl La5e (ol
) 0o azlge ol L albgs o g pu sloac!
SYlas 5loals 5138 slaosls a5 5,5 S5 Wb pizmen
9> Ol E95 50 E95 9 clumex (FoSeal Jo 4
Lt sty 2 cslagls osilly il 380 oo oIS
B ei 1) S i Nan ATl 3,5 )0 leillas
slezel LB sloo gl ar oliiws 5 o plosl oMo
5 e gt s | o5l ey Sl 5

Ol Ear 5l b 99 4 S0 <3S 5] ey 594l
5 Ol e dgn alidee 35150 Sloja o5 den
Obbew @ 1) Gl ] sl il Ssbe slagylos )b 5
o alie (] 5 0I5 5 ey (sla i LSS
30 Glegril e Wig 3510 Sl o g O sl 00l
Sloaog s 5955 S slaez VA-ugs ooy g0
23,8 53 Wgw HB s 15 g o)l )lew a5 0ol &l

W

Gl ol yad (goasie (B)lee b 0gm (sausi 40 VA-0ygsS
ST L ) de) slas ) lom andeis Wiy oo aS
(£ D) o3lal ).:.>l_s al, L:a(j Oleyd Wy, g &S axlgo
Sza> sladig job 5 ugng (nl dasite o
Co e )3 Sddne ;50 5l g Sl 9 LS (goren
(V) Sl (gigy g Sy (hlo 0290 2> Lo

Copd—o 4o gl 8 lao gl wo Sl a > F
5o °j_~’~5 Ao yu0 g j)./a Lol cnl o0l gJ..ol_’> \‘1—;.\)595
S o andlcanVb e s Jalse slls ol e
&l lod i (ygeslianSTy glaaaly 3l Jlw
o=l e 9 S 5 R2)le—e pRelS g JLinl ]S
ooony JES! el o oS cl ad 7 850 (g 5T den
Slo oo il s oo Bua L as el Hlas
alisee (S35 ooy ole slas o 55 5 SF e 5 S
g Sl (oo I o Gloyd b9y cnl (A ) 098 o0 ploxd]
o=l bl ol (godlgils g jlaw loyd o (5, Kor diejls
sla Wiga (ATl o as o)lo S92 6.)[.).)’ J.a‘}c ‘le-
O0) 038 o 3 o (S5 S 5 o

L W 5l o (gionl s a5 Jdos Ll 02
M dg2lge (wgng latdghc ohg 4 Cighe gy
(55l po3y) 9bgm 5l B (Sloyo ol (VY 1Y)
pledl o sla Jolow (sousile L Bi> Bun Ly oS
=] i JLad slo Jolo B 4y i 390 o0
St Gl oS @lag)ls (rizmen 5 (V) 355 s
2 0855 ol s Jlos 9 Glisee ale Ws 55T
Lo sl soasle BL g o oolawl 59T Gige
Ohles cale 5o sl oo JLad it | (dool o
Al s B o |y lesiwl p ke abgn Cod
s 52 (g sk bl g g pgglaginle Cigie
o=l o et 4 g 05D 0 0030 Wigw HE LS CEL o
ol s 5 asal> ol 8 pl 5l i e

digm i 4SSl law wlesls lis Slalas
Mo g 2l 5 1,8 (HSCT) jlusss soln sl ol
9 ‘..\_S)lo W $15 ‘_glﬁ.: u‘).m WLiloads \‘\—..\_»595 LY
Sl o Wl i Sleladl g 380 &, Las coonl oyl
eSO )) s oo lis llews cpl jo 1y YA-0y468

Ve Gl € splad € Jlu (ol (Sl suSialy ddas

http://jzms.ir


http://ajcr.kmu.ac.ir/
../../../../Downloads/11

el b gonay plo 5l VL G5 (slogarsay 4 Mis
s S g ddxie sl Jls o cen i (YY YY)
o9 S o gl e Gloyd cend JLis 4 (sien
L sond o am Wi ()l ;5 VA-0ng95 5l (L50
gl YLy e (YO V) 090 o So—>
d-dimers iol38l ¢ 2o gimwgang i 45 Sl 00l sanlice
oo (Lo (nl 50 aerd (ST b (sisid]
s s oo o] A sl Sy a5Y
S2glgilen SWMS Glls 355 (gl Sslse 5853
Do (e Sl 5S4, et ol
sloosls bl Glilews 5l aegammany cnl 5o (55le
el 5)lgbs (alSioles]

Sl i i S5 A gauad oM gl o
o VAangs8 (el lhgs 5o Olilew 5)9a> Slilee
319 Sr9a> e D)go 4 pgil Dy )3 g Sy Jolax
po Cemze (1)) 393 bl (55l sLa 25k
Lg)S g E9e=s Olygs o (KB sahai b cule,
Uy (pals g (oS5 M 4 yomie wlgi o0
sbacdle JLiS 5o cnlpbay 09,5 oo Glows
o=l 6l i (b g oeliidly) glacoles (Sleyo
(VF) a8 (o0 Ty &j950 ()l jlos

bl 8)lge alox 5l s (250 50 6 Olygs 5o
30 00 iSO jaam (LSl pae ()l ol o
b le (29, Ll Wlgs oo &5 0Bl oo Wi slaaly
R YR S SRR
Sryas (4 oo axile (B 5 Ghlew (e LU
Ol y JBlas a6l oo ) ol wilgi oo 4l
=95 Ll o9 5 e an cigae JLil e
D GBS (6 GLS 35S 9590 50 Al Lo
se2g ol U Ui gl olwbit ! Conl Sas
(s 4 99,9 5 e b ol 3l o Jlae cpl joall asils
e Gygeo 43 g b plxl 1) 14-0u995 PCRyiulos]
WS 1) 25 )0 jeam Sl s (o

L 09 g g 3l o wails jlen a5 Sl 3l
odoe ylad 93 Ly 33,5 (6 i Ny A0 ;0 & Slej
Syl (b 0 liber (ol (Bib ol axlge
Sl Jds A ;508 gl g wtes (g)len d9me
39 =] i a5 gilo ) conds S0 (50,90
a2 L) Wls 513 Ve84 Ml Shas (5 5me
o3l Olygs 50 plyFl st asign ploul 4 Sl

Ve Gl € oplad 6 Jla (sl (Sl sy ouSiily dlas

L9uS Lus29 £938 (o9 o9 Ol gl e wigay 581 5 slalsal,

g slaise oGl oo s slalaslinl b
le_ﬁbp.._u.u» 6‘)‘0 9 OJJL; S SHg—o A Q‘?M‘ )M
O ads e Lo 2L L g aie jlid sanges
59959 )° 9 J_..vl.o_v oolas il ‘_r‘>‘).‘> Sube )l )l_o...u
YL Col s @508 Lol ogd ands acwws Wb b iz
adox 5l oloys ;olS g JBU 9 VA-0995 (g g
=3l w9 g some Sel alyi oo o5 aits Lalse
& aile (59,0 del g e, nals ogh laaw
G2390] 32 9 Slayd ~( B0l e o gzl jpa
929 9979 Sedlys 45 39 (60)l5e ahex Sl (leyo 08
(Vo) wles Jyus 1y olhlew 6l &

30 Olesiwl 1ae asgn sl jisu OMaxe Ko )
5> syl g s 9908 N V-nssS Esed s
ool 50 0e cdbgly (B eaisS slaal slaxs als Jdo a4
slos )8 5l e oolaiwl sile Sleladl gl >l Liwl,
|y o5 lwoygl, 8 05 S (gladaxdle B b o
S w0lo 5L (g5 03,5158 5 5 9ok poli

iz 50 Glaseiwl e wign <l e wails ol L
3 8 o VA-0y955 4 Ml s o yxe 0 mhaw
5 (Olayd LS L saSslaal 5l JES) Sgw Gum digu
g 5l o Saled 5o

Sl slonr Sl isn V=555 6 S a0 ()90 50
o Gl U 35S b Byl Sl Wy i alex
Sl o @ bl 5o Olile 55 (IR S
Sors Tor> s Srb il g 09 alse VA-mgeS 4
4o Bl NV A-an5s8 4 (Ol Ojge 50 Jled Gleyo
Qg idn S pde b St 4 e §9, VT Do
e, oS Jigel clgys cpl 4o U ol LS o9 oo
slacoles g byl i ol 0 )15 s 28,5 s o
(YY) el 009 o)ﬁum 6L°|’°'*" SaS L= <9

oo 53 V8-agsS 4 M, s colalllas 5.

vy

http://jzms.ir


http://ajcr.kmu.ac.ir/

olylses g SlSayl S5 bl

Al Gl g Sl onizmy 6l Sules slacdls
Lsg oo 4l sloarog ay col p3¥ Gl ol
S9h Joo sole galox

waigs; Wlgi oo GlgFeil jie Wg Sl am (Gl akl
45 1 D98 sy ng SCishe oy 4 Coghe glil 4 DU
Lo gy azle glds ol slaolow a5 T (sla ol
(YA) disj o Eobs 4 Wig 5l dr ole ds s

e S 5l w59, VF (518 (el a3l
L & Vgono ol s 5 (1) 055 n ST ol
o3g 4o Lacawead o)l 5Ls oS eSS (gl ole VY
B ez e 5o wgm 3 ole a5 ls Py
603—S e slrgls By .l onle) lgeiw!
FU L RO WV STy WY PYIU DV S R DN (S SWOOW
S 3l 591 0y o e 50 V3-8
Ol oleys g slam; gyl b ol pon digu anl 8 Koo
93, See o aS 00 d (il B)lse 4 e Sl s
Sy Hemed o, 0,08 3 Ly slael cwdle
olo VY ;0 V2-0gsS Mol g Jlo 8 (YL o <309
il Sl alE L e e Jelge ;500 51 W 5l
051 slmigd golot sladslow sloassn o
L Jlsd ey cow a5 SBaus cdl o «(allo-HSCT)
D30 50 M (sl e (G09S 058y (slog )l
05 M (32 (P)lse ylad B yme )0 Cigis 4 L
A S gy plmil 0oy o o)l e a1 4z s oo slas
Sodgil Mg cod ()l ilie job 4 098 o0 423 )T
Mol YL Jlas (5 pme )0 Wigm 5l g 3l ole 750 5
(V) s V8-0y995 &y

95 VAogsS (ool slasaly adgl (o) S

oly las taing ool Mie VA-19eS Cigae 4y ylasuil
25 Y8098 a0 Dl 5 VA-age8 cghe ansiis
ey S e GRIBIL plginl jie wsn jhaw JluSy
aslol 0 (YY) ol of o YA-0s 965 4y Dl 51 5o
So 5l Glam a5 Slhlew (s 45 098 c0 0 o b3 )]
S o YL b Sy p0 0,35 o bl Wiy 5l Lo

\vy

e dn Ll ols slacadl e aiejl VA-ay558
Loo)l Olssinl jse agn (el amogs plo o Jds
Mgy «Sdjell sladinn ofug 4 sl jre slasisy
Ngay g dilwd dxlge S 35e Jlizl L oS Jliley jo
Sl jige oo WB aiile S95 sarPoped Slocslone
(V0) a8l 52995 4 5 S e Ll o

sladslaw dign s g5l 4 dw lilen )0
e e o 45 wihy Gigad 4 Sl B sl g0l
Sl B 5o Gyt 5 Wgm sl plal Sl ey ol
Jla> Ly (wS5,L8556 lsws b 5IPCR iolejl 50
G Sy p g 48,5 Loy 5l alols sl YF
Loz 5 9 59, VB B a0l lays anlb s g
95 3 S8 958 o0 drogi 9l Sl B985 4 59, V)
e 3l lbbias ) 500 S)le an b Gloydsent
Gyl 4 M oyl Lo 50 098 4285 5uze PCR isloj!
(TY Y0) 098 o0 dnogs Nga adle ¥ 51905 o o5

VA-angsS hlo absm idu )0 i slow ST
L ol sl oo L olaglsl 5o ol sl cots

=

e g Gley Cute Hlzd b (HEPA) Ko sla3lil
T SV PR B U Y-S L CHWA R B E RIS §
PCR _islaejl ;51055 1,8 Sl it &Y
5o JLasl Glas @ azgi b sl cude (g lews YR-0056S
A S 5Sie 4 S ;Ko g cad dnog [Yeigll idgy
J_n‘9.c b.al-m Q_v‘ - os)l_c .\_».ula J).»_».wc u_:s_o.c
pord ©gme 5o 5 (2l el Jliml 9)0e i Lo
(TY) Sgd leyo

Al Sd Wgw i 5O (6 s ailS oS il ley
a0y i d poi) Djso ;0 g WS (5 lesS i
JB 5 Jo> pltann 10 Gl 4 (patd 5,095 5l 058 0
oSl g0 50 Loy b gl )b alex I agee
Dgs oolazuwl

oS Sldlas VA-0ys8 eusly 5T 51l g0 cndS L
oad ploeil YA-05965 a4y (gism oy jlome DLl (gaie) 4o
ﬁL?u‘ 9 u‘)L_.o.u ULA)Q o pd Sy 2 )Jaa O el

Ve Gl € splad € Jlu (ol (Sl suSialy ddas

http://jzms.ir


http://ajcr.kmu.ac.ir/

215 oo 4Ly GVHD L5 &5 cdigh 925 Sooe (g9
5V Ao geS A Sl 5l (86 slaasly S8 50
FEAVIREIR & PP YRR N o % 1 O J S PR KV g1
s olagyls alex 3 Ruxalitinib ¢ g el
ahad 5 o)y ik e adde gy WSy J S oS
2 VAongs8 e s ol o Lagl B yae o dse
A)lye GRSl letnl e agn cod Lo
Sgste gy 5 Lol 03503 (55 9 l> e )0 552,
(YY) Sl 03,5 @y 1) (65l

—9ssS Solem 52y 5 WIS e bl Lo
L 5 Sigell wism o e GVHD o33le L 14
B sy 9590 (8 iy &80 b Ly GVHD (e
Jlal asile (L3155 (5)l9e sonalin &j50 ;5 S
Jlazml GVHD 5 odle o35)] igey o ologt 5o
gl 485 L5 50 b 5 ) )V AmugsS 4 Ll

(Conditioning regimen) (¢ ;l—wlugo sloe—j,,
o Ohlom oanSasine Jslse 5l 5500 (S Wil o0
» odle Myeloablative (sjlolgs w5, il V-0y9s5
STy 5l pean sla gl 5l Glyseialine g5leshy
G5 ol s ook slashe ade sl s
48,5 g0 el i Hlge 4zl o wile oo
VA-a 995 4 Dl (gl 0,8 ol a4 e
slocewl sbonl Jdo 4 5lules 3 0ol 93,5 (o
Sl slopmsy plw b anlio jo piny 8L
AYY YY) a3 oo Lial33l 55 1, GVHD 5 Jlozs|

00 GVHD s Siiall Wiy 31 s 45 ol Lo
P S iy 3,38 g0 b iy ) LS 5l 528
3 45 g Ol it 1A-0y995 4 Ml Jlas
S GVHD (e e 25,5 su3sS e Laress ol
Bl 0 (g3 il (slaglo g 004 (acute GVHD)
SISVl e 5 S Jletol (5550 50w (e
Sloys pladl Gulgl (gudg ul slagls adad o)l5e cnl o
SssS Coishe At Gl )0 a8 Shlew yo ol
3 039 (chronic GVHD) (o350 GVHD (gas e .5 0
) ol i (008 e (s il at slag )l
slogls Byao SBgo pbad S oo By —an
B TIP R PR WP WO I PEONY (PG IWEURIPN CEL U S0
Lol delol b g)ls B pae boazme adgl zwly S ol
ol 510985 Gusns sl (lsb (5)lss
(V) 955 6 pSslr ol )

Ve Gl € oplad 6 Jla (sl (Sl sy ouSiily dlas

L9uS Lus29 £938 (o9 o9 Ol gl e wigay 581 5 slalsal,

Slp Grgmen Jlas pl a3 ls 18V A-0y565 51 (LIU e
p—a—a.u.».u) LS"*"—*-*SUDS)—“’ L.SLbﬂ)“) aS 6&9.».‘ ulfm)..f
el YU 55 50,5 ad 8l yo (ciesl
3l oassm jlead (6w (lej 5 (GVHD) (lujes ale
LHSCT )Bus .8 ailes oo oS st (glogally Jolge
OB auS el 0 oS VA-wgsS Cogae 4 Ml dxtne
LooT sy oo 5l Jo ¥ 51 s o5 5501 iy
LS)-“D GIL...J sAJ)‘AJ kf"‘”‘ p...w.....u LSLQOLA.»-ASUBS)—MJ
4 a>gi L HSCT 5l s obe 7 «Solgil wign Bui S
V) &yl 1,8 VA-00965 Chgae 4 Dl

u_:95)_...' aS cwl o»))j UQM asJlas u.:).so)l_v
sloe, 5l ool wl HSCT I L3 sl S sV ok
Gd gk (503, God T 055w (5wl
Sy Sde 0 SYgb o (Myeloablative regimen)
Sl ol e Csgae @ Ml (YU Hlas b lis ey o
o=dle dgsS s 4 Ml plin e, sl o

(YR aitils (g i
523 51 (GVHD) (ljee ale a sy 2 ST
Ngey o5 Glhlam 50 VA-0u955 4 Ml Hlas la,gu5l
oS S elanl iyl slosho (F)) el olyiial 3o
Ly (b)) 00858 caiibe oo (BL (c8,5) planl cél jo
BB (s (a5 (095 ) (LS Oleie
A e 03d g S35 392 g0 Sehe sla9lS
4o yoeie 45 0SS (oo o> 0uS S oo sla gl
S igey o5 ) ams 3 GVHD .35 s GVHD
a4 o9 S o (Rl gnle (lish ay e S35
a5 g Wl e a4, aiile 315 sl
=yb 3laes o ali3l 1) VA0 968 4 Dl Jlis
Ol 59 o] s (5005 Lo slmg o B ymas
Ao Gl g jlen (ol e had 4 jmie o )len
e oy (i (TY) 35500 Vg &3
S5 Gl )0 (el g (005 e slag )l
slal o0 &5 (Fh9e 50 5 Sl Sl Rl L W
a gl zaly SO obml jlas g adaB V-0 555 4 D

V¥

http://jzms.ir


http://ajcr.kmu.ac.ir/

olylses g SlSayl S5 bl

Ao Mine 38 b Su05 (ool Djgo 50 9 99d (o0 (6
el yige Jobow sloal Ly 5 jlar (6 V-0 955
Godd b g Lo Mol & j50 50 a8l Grgad & 9, VT
G amy olo o Jlas Wiy 5 (e V55 @ 0
I VEIIRVAPES

Sy $9) 2 PCR s ploxil (isu 0 89,9 90 5
Sl S5 51 o s o (ke g 4y (Sl o 5 Sl
J=8 Ohless 25T 0nl 2 ogdle el (559,80 1 A-955 &
G5 1 VAmagsS STy 599 99 Womy A5 (55w
G Sl B LIl slaSTa_Slos,
wleige xS sl>

aloz 5l e 5l gl s, 0y, 4o (goaxs
oy Sleladl 4y wiajls 5 Gl glosl 4 Sie )l loce
S92y 4 lais> ool o sk Wisny aloz jlo5g
Aol Gl 5l gl yo 4l @ 4z bl o]
aBbse oleyd Gogy e 5 s a0l Wse
1SS aen Lyl s 0 o] aslas! s 4 ol
Sl iz pioren 5 Glemiwl e Kgn o pes]
AL slasls ol (Sieel ol cnl 5o pad (o iete
sobe o Sblags Je—ol cole, L alaly o ls s
bl 2 Bl o0 VA-0y995 Cighe Dl Sl (6 Sty
Sl Sgm 25 Ohlew 9 Jow 35290 o Josd] 5o
L W9 (o) 955 Soghe Ll 5l gloyed &jg0 4
5o Sagae jlail jlg ool Glulid ce s 4y J3G ol 3
S s demogi uiZred 30,5 (S gl W i
SrSiny SLag)ls g 5 silwles o)) £95 Sl
2,8 O ygo 6yt blasl b ol ;3 GVHD ouss
LSl o U el ol Loyl 18 (6 lews 09 ylas S
Vel s Jlaio 505 By gy ool

Bl ol e 0 YA-0y465 Cigac

\Vo

53 VA-agsS (oud 4 iS (g9 sLaSTy

sl Gl 0ol Bae 2 HSCT Fass eél o
3o oo ¥ 0gis e slpain NV A-0ug95 STy gl
ol Sl GgemlionSTy 5l G Jlom Sundy 625
Candg bl sl e blos! Olludl ol
HSCT ;I J—3 a5 (s0l,3l .05 ploxil asel> o (6,5 dan
ol HSCT 51 s aad ooy Ly 5 wiloads acSly
2 Sl sl iolesl ol aiils saze (yguwlinST

Ol S Jlw 99 4 Soo5 CubdS jlam aSl 4 4z L
3529 ol sl oo bl (los 3522 is)S (g 50
Rl sl LS8l (e Dbl 5l (6 Rty 9 3
L dalyd ol sl e Slep 0S5 lilor (359!
S S Ghlew leyd g Sgi 4 g les o e

92 hanl 5l gl plozeial jhe Wig slaisu
g ot codld Jlo 0 addg o VA-0y595 senils
5 Sodgl g cood ) Lo Gl an Suo3 59l
Sy slapley 5o phlew ol 5l (B lesls 15 34l
Sload s VA-y995 0 (Sug g 5B )0 9 VA-ygeS
st i s 5 leyd LS Slelasl Ly as
Sg Cudidge b g (oSl ad)le gd (e lSedss
ASIAS s iy

VA-09s5 So oyly90 yo el oals ylid Lo lo o
2,0 Seadle o (B N A-0995 mgng 4l o
de25 oLl 4 oo JolS 51 VA-aye8 Jlasl oo
ools ey ol s oY slo yijgel (bl cpl paS o ls
LS soslgls slacl 51 (o Ml O jge jo .l ons
VA-00595 PCR bl fuds 2 U VA-0u985 4y Lo jo
Aled (gl0093 1S )0 g 5l Cunl o

Obeys LS slael (ooles callie cnl dgi (lej 5o
31 g wlosges b o 1, VA-ayg95 (puaSTy 590 an
Ll @28l 2alS Glile @ Lol 51 ug s JUST ol
5 Ohbent & Sy 5 U8 555l sloo 90 55 (izpan
SIS (S ek B 59, 1T @ aogi gl (Bases

Ve Gl € splad € Jlu (ol (Sl suSialy ddas

http://jzms.ir


http://ajcr.kmu.ac.ir/

10.

11.

12.

13.

14.

\Ne oo

Brissot E, Labopin M, Baron F, Bazarbachi A,
Bug G, Ciceri F, et al. Management of patients
with acute leukemia during the COVID-19
outbreak: practical guidelines from the acute
leukemia working party of the European Society
for Blood and Marrow Transplantation. Bone
Marrow Transplant 2020; 56(3): 532-5.
Hashemian SM, Shafigh N, Afzal G, Jamaati H,
Tabarsi P, Marjani M, et al. Plasmapheresis
reduces cytokine and immune cell levels in
COVID-9 patients with acute respiratory
distress syndrome (ARDS). Pulmonology 2020;
27(6): 486-92.

Liang W, Guan W, Chen R, Wang W, Li J, Xu
K, et al. Cancer patients in SARS-CoV-2
infection: a nationwide analysis in China.
Lancet Oncol 2020; 21(3): 335-7.

Roshandel E, Kazemi MH, Dehaghi BK,
Bonakchi H, Parkhideh S, Mehdizadeh M, et al.
The Association of HScore parameters with severe
COVID-19: a systematic review and meta-
analysis. Iran J Med Sci 2020; 46(5): 322-38.
Cattaneo C, Pagani C, Cancelli V, Imberti L,
Roccaro AM, Notarangelo LD, et al. Reduction
in the rate and improvement in the prognosis of
COVID-19 in haematological patients over
time. Leukemia 2020; 35(2): 1-3.

Nufez-Torrén C, Garcia-Gutiérrez V, Tenorio-
Nufiez MC, Moreno-Jiménez G, Lopez-Jiménez
FJ, Herrera-Puente P. Poor outcome in patients
with acute leukemia on intensive chemotherapy
and COVID-19. Bone Marrow Transplant 2020;
56(1): 267-9.

7. Shi Y, Wang Y, Shao C, Huang J, Gan J,
Huang X, et al. COVID-19 infection: the
perspectives on immune responses. Cell Death
Differ 2020; 27(5): 1451-4.

de La Morena MT, Gatti RA. A history of bone
marrow transplantation. Hematol Oncol Clin
2011; 25(1): 1-15.

Szabolcs P, Cavazzana-Calvo M, Fischer A,
Veys P. Bone marrow transplantation for
primary immunodeficiency diseases. Pediatr
Clin North Am 2010; 57(1): 207-37.

Kenyon M, Babic A. The European blood and
marrow transplantation textbook for nurses:
Under the auspices of EBMT. 1% ed. Berlin,
Germany: Springer; 2018.

Nierengarten MB. Poor overall survival in bone
marrow transplant patients with COVID-19.
Cancer 2021, 127(21): 3919.

Carreras E, Dufour C, Mohty M, Kréger N. The
EBMT handbook: hematopoietic stem cell
transplantation and cellular therapies. 7" ed.
Berlin, Germany: Springer; 2019.

Greco R, Ciceri F, Noviello M, Bondanza A,
Vago L, Oliveira G, et al. Immune monitoring
in allogeneic hematopoietic stem cell transplant
recipients: a survey from the EBMT-CTIWP.
Bone Marrow Transplant 2018; 53(9): 1201-5.
Finelli C, Parisi S. The clinical impact of

Olieney € splad € Jlu (bl (S suSizily dae

L9uS Lus29 £938 01h 99 o9 Ol gddenl e wigay 581 o (sla ISl

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

http://jzms.ir

COVID-19 epidemic in the hematologic setting.
Adyv Biologic Reg 2020; 77: 100742.

Samaha R, Kattan J. Hematopoietic stem cell
transplantation dilemma during the COVID-19
era. Futur Med 2020; 16(22): 1569-73.

Withers B, Blyth E, Clancy LE, Yong A,
Fraser C, Burgess J, et al. Long-term control of
recurrent or refractory viral infections after
allogeneic HSCT with third-party virus-specific
T cells. Blood Adv 2017; 1(24): 2193-205.
Ljungman P, de La Camara R, Mikulska M,
Tridello G, Aguado B, Al Zahrani M, et al.
COVID-19 and stem cell transplantation; results
from an EBMT and GETH multicenter
prospective survey. Leukemia 2021; 35(10):
2885-94.

Danziger-Isakov L, Blumberg EA, Manuel O,
Sester M. Impact of COVID-19 in solid organ
transplant recipients. Am J Transplant 2021;
21(3): 925-37.

Haroon A, Alnassani M, Aljurf M, Ahmed SO,
Shaheen M, Hanbli A, et al. COVID-19 post
hematopoietic cell transplant, a report of 11
cases from a single center. Mediterr J Hematol
Infect Dis 2020; 12(1): €2020070.

Mousavi SA, Rad S, Rostami T, Vaezi M,
Kamranzadeh Fumani H, Babakhani D, et al.
Guidance for facing dilemmas of hematopoietic
stem cell transplant clinicians in the COVID-19
pandemic: An Iranian Consensus. Mediterr J
Hematol Infect Dis 2020; 12(1): e2020050.
Sahu KK, lJindal V, Siddiqui AD, Cerny J.
Facing COVID-19 in the hematopoietic cell
transplant setting: A new challenge for
transplantation physicians. Blood Cells Mol Dis
2020; 83: 102439.

Akbulut G, Yesildemir O. Overview of
nutritional approach in hematopoietic stem cell
transplantation: COVID-19 update. World J
Stem Cells 2021; 13(10): 1530-48.

Sahu KK, Cerny J. Managing patients with
hematological malignancies during COVID-19
pandemic. Expert Rev Hematol 2020; 13(8):
787-93.

Gavillet M, Klappert JC, Spertini O, Blum S.
Acute leukemia in the time of COVID-19. Leuk
Res 2020; 92: 106353.

Dholaria B, Savani BN. How do we plan
hematopoietic cell transplant and cellular
therapy with the looming COVID-19 threat? Br
J Haematol 2020; 189(2): 239-40.

Kabak VY, Uysal SA, Duger T. Screening
supportive care needs, compliance to exercise
program, quality of life, and anxiety level
during the COVID-19 pandemic in individuals
treated with  hematopoietic ~ stem  cell
transplantation. Support Care Cancer 2021;
29(7): 4065-73.

Ljungman P, Mikulska M, de la Camara R,
Basak GW, Chabannon C, Corbacioglu S, et al.
The challenge of COVID-19 and hematopoietic

\\74


http://ajcr.kmu.ac.ir/

olylses g SlSayl S5 bl

cell transplantation; EBMT recommendations
for management of hematopoietic cell transplant
recipients, their donors, and patients undergoing
CAR T-cell therapy. Bone Marrow Transplant
2020: 55(11): 2071-6.

28.van den Brink MR, Velardi E, Perales MA.
Immune reconstitution following stem cell
transplantation. Hematology Am Soc Hematol
Educ Program 2015; 2015(1): 215-9.

29. Sahu KK, Siddiqui AD. A review on recipients
of hematopoietic stem cell transplantation
patients with COVID-19 infection. Therap Adv
in Infect Dis 2021; 8: 20499361211013252.

30. Lia G, Butera S, Evangelista A, Tosti L, Comba
L, Cena S, et al. Long-term thymic function and
reconstitution of the T cell compartment after T
cell-replete haplo-identical allografting. Biol
Blood Marrow Transplant 2019; 25(3): S331.
31. Rauofi A, Hajifathali A, Karami S, Tavakoli F,
Elham R, Bonakchi H, et al. The apheresis
content analysis in Allo-HSCT represents

vy

32.

33.

34.

\E oo

http://jzms.ir

reliable influential factors on graft-versus-host
disease and overall survival. Transfus Apherr
Sci 2020; 60(2): 103009.

Russell B, Moss C, George G, Santaolalla A, Cope
A, Papa S, et al. Associations between immune-
suppressive and stimulating drugs and novel
COVID-19-a systematic review of current
evidence. Ecancermedicalscience 2020; 14: 1022.

Saraceni F, Scortechini I, Mancini G, Mariani
M, Federici I, Gaetani M, et al. Severe COVID-
19 in a patient with chronic graft-versus-host
disease after hematopoietic stem cell transplant
successfully treated with ruxolitinib. Transplant
Infect Dis 2020; 23(1): e13401.

Greco R, Alexander T, Burman J, Del Papa N,
de Vries-Bouwstra, Farge D, et al
Hematopoietic stem cell transplantation for
autoimmune diseases in the time of COVID-19:
EBMT guidelines and recommendations.

Bone Marrow Transplant 2021; 56(7):
1493-508.
Ol € o lad € Jla (bl (S suSaily das


http://ajcr.kmu.ac.ir/

