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Abstract:

Background and Aims: Cytomegalovirus (CMV) is a major cause of morbidity and mortality after
Allo-HSCT, that can occur during the time of immunosuppression. Our study aims to evaluate the
prevalence, risk factors, prevention and treatment outcomes of CMV re-activation in pediatric
allogeneic hematopoietic stem cell transplantation recipients at the National Stem Cell Center
(NSCC-Hayat) in Children's hospital in Damascus.

Methods: A retrospective analysis survey was conducted aiming pediatric patients who underwent
allo-HSCT in the National Stem Cell Center from July 2021 to June 2024. The sample size was found
to be 27, aging between 1.5 years and 14 years.

Results: The whole sample, recipients and donors, were siblings with 10/10 HLA matching and
CMV IgG sero-positive. Significantly, 11 patients were found within the CMV re-activation group
(40.7%, 11/27) when a prospective monitoring of CMV re-activation by polymerase chain reaction
(PCR) was adopted strictly once weekly. The incidence of CMV activation was statistically higher in
female children (64%) who had anti-thymocyte globulin (ATG) within the conditioning regimen
(72,7%), which matches that incidence of CMV-activation was noticeably higher in Major
Thalassemia and severe aplastic anemia HSCT group compared to leukemia HSCT group (45,5 %,
36% vs 18% respectively).

Importantly, resolving from infection was found in the whole CMV activated group by an early
initiating of intravenous Foscarnet (54,5%) vs oral valganciclovir. (45,5%)

So that immunosuppressive drugs were one of the main risk factors of CMV reactivation after HSCT,
incidence was found to be slightly higher in patients who required multi-immunosuppressive drugs
(56%), than mono-immunosuppressive drug.

Conclusion: This study suggests a higher risk of CMV re-activation with median age (7 years old) in
female gender, patients with thalassemia / aplastic anemia and those receiving ATG-conditioning and
multi-immunosuppressing drugs.

Foscarnet and Valgancyclovir therapy were effective and safe for treating CMV in pediatric Allo-HSCT
recipients when initiated early and not discontinued until CMV was no longer detected in blood.

Key Words: CMV - Allogeneic Hematopoietic Stem Cell Transplantation — ATG — Foscarnet —
Valgancyclovir - Immunosuppressive Drugs.

Submitted: 13/3/2025 Accepted: 13/4/2025
@ @@@ Copyright: Damascus University Syria.
The authors retain copyright under CC BY-NC-SA

12 2



mailto:maged.kheder73@damascusuniversity.edu.sy

.................... UL aimal) (g il e saleY sl ol s 5 Ll

Lads sale] (e &gl cAaadyl)l Hlaal) dalsey ¢ 3
Ledall WA )5 a0 eadley WAL asiadll (gl
2l &gl

rpall Aigal) duslad) LDAN £ e daluadld jladl) Jalge
2 age dale & DAL adadll (ag uill Lbiadl) )
ol A5l dae Sl LA ¢ 55 any el

Aulagy) culas)) tLNAN addaal) (ugplll dilaal) dllal)
Yo 83LG g3l Jd WA adcad) (ugpuill dbiadll
@ ) dplag] cilSy ¢p) b Adadyall Cldslly dlaY)
cldglly Blall a8 o sl e 5SSk Sy
el gotall daills Toul¥) oo el iy dilanall e
A (+D[R) A AR/WDAL o (gl
SaY) ARI/WDIAT adadll (eg il o)) o)
(¥) (D+/R+)

e 25 G @AY Shall dalse Jads :dsliall clladia
Lot aall A5sSal) Loedall WAN £ 20 Lla)) jha
Glugytally dala 5 aall Jala Zabl DAY ),
2 0e gl pladl e Geesddly ddle clesa
Lip 5 .(4,8) (GVHD (g5l auam axkll clyg u)sl)
(ATG) dglealll LA sladl) (plguslall (e Zdlall de yal
sl Y aee Rl all aal) 8 A5 DA Ay
i) deliall Anfiall disaY) 2acg ¢(4) slall 28 e
wad s e e A Craall Aadl Ctl) Al
o dei A Al e dpew ST (A adaall a
DAl 8 T i LaadIS (Kl calaall il 8 Lo
Gl diall CanSill Aadail Gn cylE dalp B A5W)
WA asaall Gagpuill e cal e JiY1 i)

-

1daddal)
Toe hd (e s (CMV) DA adadll (gl
i, e clug ¢l
Al 4 «Herpesviridae alile < «Herpesvirales
L (CMV) LAl sl (ugpd Jand® 2ey . (pela
Pl 35Sl dae ) LIAY )5 a0 lidglly Al jaall Laga
icldl L cli DA sl dasy L(Allo-HSCT)
@l lalY) e sl Adlgl) eliac) (alyals Jasiyg
Ly ol ool ASA) Glally oSl laally
Llayl sba saby WA adcadl  (egpull lands
s pabl) Gage oo Sl cplally dnaSll iyl

(V) delid) i e 4355 casws ((GVHD) Capaadl)
AV o=t Jlga (8 adandsn WAL adimall (agpaill ay
~Y o as o oSy Gagll Jeadll s (el e
pee0) & ol (19G-) Lasall Cpledl Gl (g /¥
ddead) Al (Y)(19GH) pasall crladl Cueptie 00
gl e 2o Bl Je 55 aula dale A (anll
Ostbad) iyl Gl aall A5l duedall DA
asndall Ggaly cpdl Gl dalay (WAL pdcadl) (g il
b oa el ¥ ane e cGug il b Gaeyia e
LlaY) dae gla¥ Bhis g3l dansall cléslly
sale] Ol cCpsadl Sl (A WAL adadll gyl
Ledall WAl &5 Lasjadl WAL adcad) (g i) Jasdss
Al sda b alaal) e de ) pliag pall 435K
Y WAl aaiadl Gugydll Jadn sale) laml ey
LsSall daedall DAY &3] Igeiad Gl JULY) adayal)
(NSCC-Hayat) deiall WAl gl Kl b pal

S T S ¥

.Betaherpesvirinae 4.c 4l

12 -3




.................... UL aimal) (g il e saleY sl ol s 5 Ll

I BN A W S Y REC U . R P g I W
L3 (G (NSCC-Hayat) 432l

Egai Y daphll (PCR) Guabesial) Slpaddsd) Jeolis axy
Gl e RSl Apadiall i) 8 desdiedl)
((APCR) LS i e gi 05 of (S

piaaall aguill gyl Jeall o pliidl CadSl)
Ledall AN &30 Gl Gaysadl JUkY) sal LA
il ok oo e b elall DAL bl 554
> Gegaad WDAN aimdl) (g il (RIS aal) (e e
B2l a3 el mag o3l Adee 2ep JBY) e el
Ooll) s Al 055 Cums Lgiday il 330 8554
Giledl sl Ayla) Jls 8 PCR iy £50ll (4iye
ple¥ S Hladl (gumjan pgdl iad Gitina (oumpe 53
con il Jands

rAade g WAL addaall (ugudll (e dslEg)

S WAL adiad) gyl Jaads sale) (e 438511 o
plaial alyy Ledall WAl g5 ayp @Al Al
ISy A0l dejmn L lualalllll ol ISyl ClSye
Gl e Lay caasill 558 PA Jmg )30 J8 s
£2) desane b ke s (5 ALaaY) 2Ol 7 OIS
Lo L) e daalil dpaad) caind dal (e dpe 2l LDIA)
Chlias aladia) Ao bl & Jadi 40K olld
Coaadly Aladl) AsY) LlaY) Jla b lldy gyl
Chladl e dadle clejng gl Hladiul ) dalall
daall and A 2l med Geaal Al
dedadl Shuadsdl delss Gnh oo Gugpill (sl
Az (535 e il g yudl) Clalimas & Mal) cig G g
Jia b dlusill o 58Sl Jie Logal aladin) e

Jaee Sy calaall il Unuitn (BY) Al degendl) &
L Ofie ganal) BIS 3 gline (S aals ole saal ALY
sale) i (e Liad a :GVHDG s aahll ¢l
Aatind ae daliy WDAN adiad) gyl Lawas
(VYY) leal) g yaad)

Laxiial) deliall dbidll dslyly GVHD (o b
SR adadll gyl Jaadi Bale] slad (e a5 3kl
sha sl Dy Ll WAL sl gl canly
AN adcaall (g pills dolead) WIAN i3 .GVHD
S J cSes Qe sy G IL-6 )
O S Ll agag Wil caluhall ciyell 235 .GVHD
oskiy WAL sl gl SlaY) el dias
dare palialy &3l dlatyall Clisll sy ae «GVHD
(7,16) .ale ISt sLall 28 e o)
aseal daidall jalad) Jads cdasdall LAY jaae
comdl daall ang abaall 3y amdll adl) daedall DAY
Ugaiall 200N AN (588 (gyad) danll 23 g5 Llee (8
O Lol 13w Aol oS sale) el ddail
LAY adadll (g puilly dupaSl) byl dbaY) jha
(11,13,15) oo iy
£ b WAL adiaall (ugsdll duadddl) dylial
radll A3 g<al) dus dal) LDAY)
e WAL adndll gyl (age o &5l GBS (S
M e a2l ey dlad 2Ole o Sy me Pl
G dpedall AN £)) (& Glugpuill saliadll 415l
Sy ze gl Sl G )y L cDle i)
ool dasiil aall Aadiial) Adhall fas Cus il
S Ml ey L Y L DAL aaad)

12 -~ 4




.................... UL aimal) (g il e saleY sl ol s 5 Ll

Lpad e Susdll dupat gl WS (YY) dand)
Adled (cu)lSeshs 5sienle )l Sl saie Aflsde
e b sed Liaw pe Blall a8 o ol dbiles
Ladie  BLiaY) #all Juadadl Hlall 05S 28 L c)lSugdl)
i L dlaje (B daliy (38 jrae phall (& duaw (065
i) e aglid) s ag el

@ ally (el

Ol Y e Lo dasly At duby sha) &
bl Sl gl Ledall DAY g3l Isema
oo bl Ledll gu (NSCC-Hayat) dedall LAl
albig)) lotng YoV € ale e puoldl Hgdllg YY) ale
s Alagly Slaall Jalges Ui s ) Aubal) case
Al s WAL adiadll (g yudll daniis saley =Dkall
ale V€9 diw V.0 G anslec] Canglii Liaige YV (g
Gl gyl Jeall SN CaiSl) ARk Cadel
eyl BST pag pdll Joads Bale) CaiS] DAL adad)
PCR Real ik duhall 5 Pla 5Kl 4l
e Salaall i &jlaagreal time Voo o Slga yetime
se 0S8 e dagl) slhely Sleall dualdl) dslaall ol
deadll e de (A gl s

@ Lane YV Al 8 Gasedal capadl 2ae &l
Bale) agodl Jeany ol ol desana t0fiegana (I agasad
W ocpme VT Gy WAL adadl Gugpuill Junis
Craag Gugulll Jaadi Balel e gana (g8 Al e ganal
Lede Al cuds g (g V)

08 goidly Ganal IS Aaid s das ehal
4yl HLA typing low A.B.C. DR. DQ g3l

ST ALY 8 JefAnsY e v e ST g il Jaall S
3 A anlall Jof das o0 v e ST ) o3l ey
Pa e il il s 30l Js (B Al gl
Ll cally 4 (e aepll e L(V9,Y0) duysall Al
Jlaly dedesiall Shaadsdl delis Gob g Gugpuill A8Sa
Oo il Cglil LSl 5K Sl ASlsal Gandll
A b ley Gl uill Baliad) B Ajlad) o)l
b lSaalallall Sl S
Ll (A DS Lalias) jabulalls ¢ jdshsnnll
S G Al (S Al oSl WA aaad) (g padl) (aya
i) ST Gl sy (17,20) cldg
i) 2l 8 Aeatied) Egad g ydll saliad)
Glaball oF e pe )l oy LAY adms (ug b LDl
el Guh oo dglCulals of el RSN Al
ool n e elsall dses G o oSa
& Olebine olial) olals dallad Ol ganysl) b lSnslal)
(19,21) Gl J8 WAL sl Gag il GilaMe
b anlad Cufy Sy yuill sl dale Jsf ) oIS
e & LA s cadll (g yudll dandiss sale] aieg d,5l)
aDle lal Jaaiy gl oy (V) adaall S g )
bl (9aY) LAN sl Gugpudll Jaris Jalgas d3lha
.(25.26)

Lyl Zoal (Gladll adlall ball adgluulal) ey
Clilae n gl e DAL adadl (e il
Ble el Calpslall (e dlle depny Syl
D oIuilalld Auyas capedal (YY) WAL adcadll (ug pll
59 Sasilal) e gIlalla )l Al s gidall Alsal
GA dgng pie pe Alladl) B el (5] agag p3e (sl

12 5




.................... UL aimal) (g il e saleY sl ol s 5 Ll

AR
oo sll Tl Bale ] (e ) silay ) (o sl
LA ot il
(n=11)
— —
(A \vi,vw, ) el b“}u
7 iV (e S| ‘ ezl
. Vi s (ya sl yanll
i)
4 N3
7 it
ol
5 S S Lapals
4 2 duac Y a8
1 s (g glal a3 aliay
1 s (g 588 ad aliayl
goid
11 cu A
0 cnf
Ay (gl
11 Grikaie
0 Galdaia pe
CMV 0 g sl dliaal) Al
11 (& o) D+/(8ke)R+
0 D-/R-
0 D+/R-
0 D-/R+
3.59393\ QM\ Jaa
0 ) i
11 o o
0 ! Jdaall aa
il allas
11 Ol 50
11 Ol g3l
9 g liall LA slmal) (5 1)
delial) ciladia
11 LS S gire
9 O s slSns
2 o sadd 5 S

goiall LuaYSSP (Sequence Specific Priming)
(laddl 3l
Oospll oy dliad) duwgydll chLEaY) ehal & LS
JSI Bl s ylay (I9G-IgM) MaaY) Cadst LA adadl)
goially panall
idafiag il dladie daghia Lgdl Auball iaje paes il
g5t uen Bacdall WA o)) Ji s dakilS delidl
sl ATG — pluSoni) —(lilugy o s 5 gl
e OSsul iy S (0) @) Lasdlal
all @ ayal GlSouii= ATG 1 (Y) ) (b
V ady Jaa ()il
saY) e bl e Guepially (oumpal) s O
Laad oS5 HLA ot (1 Vo/V e Gl agaal ol
ool Blas 196G ulad) Guepiially (oudapall paen
Vb deaall g )50 da LA sl

12 4«6




.................... UL aimal) (g il e saleY sl ol s 5 Ll

o
AR
Badal depall | Slagl dcsal elsal)
aleluA/ és/é,g .
ERWYE RPN R
| ey | e
(222 L lial
AaleXY ”
Xpalighe | SOV
s R QR L Iilal)
s ossbsl (5s4)
) psdll By
sl (3 e
Ciye @S/ & dgluale
psll - Sy
et e
psalls iy - EEY)

s

Luin sile) desana Gan Llae V) el e 3l
el & Levie (VV/YVeZELY) WAL adad) (g,
Gub oo WAL adiadl gyl Jaudss Baley 4o 48
@ 22 L gl 8s)g 8ye (PCR) dodeiiall Shaadsdl Jelis
(DA adcadll (eg il Jundd Bale] Gagas Jaagia iy S
A€ due 2l LDIA &) aes £) gl
Lodm sale] (e lgile Lianye V) G (e ruiad) aajsl
Gl e agie ZTET OIS (DAL adcadll (g 5udl)
sSA (e agie AT

e o i) sale) el el chaa rayall aujs
Gigan Jaee O 20l i) ) iy (5 Lasedlal
@l (b Bsale S el DAL adadl g pil) Lasiis

Aa axdal) s e LlEsH e liall dladial) LigaY) Caeriid
GlaSiisiveg esadsSUy GoguasiSon G Caeigis (ol
OOl (B adindl JsSgig 50l aa

ool pug il daall oSl CaiSl dipl alael
eyl B gl Jaeds ale] CadS) WAL adadl)
e saddy duesual) Ayeall Adydl DA e clgidl)
ol e A8V e

WAl &) ddeal Jsrmd 0l piapall moes (A 140
D) lie Ao dall WA e adll Bl duedal)
Ce ot e T (AesafgS/ia) ) sl Gk oo S5
o Laga Yo m g3 ddee Ji Al V(e 12 2pgll 30k
el Ll GOl Gz Al s ) alaall i g)) dulee
Sl o sedl T e sl Gyl g 2l sk
Y o) Jyaall e lid) cillafia 2818 Cala) ey oy

& =l DA e Il sale] <V aaea 23le & izl
Ddslualalls o (70£.0) culSugd alatiuly (ganll el
Gl el gl elae) Y ALYl (Ygo.0)
ly b Ly) deliall dhabiall dpd) deja (anidly oY)
X ) Jsaal) Ll il s (sl

12 7




.................... LA pdmal il Jond 32y sl Jalse 5

WAL adadl Gagpulh Lla)) Jae glay¥ Dl
hedn sale] 8 Gupsadl QIS (A o)) dlad)
Ledall WA g5 Lol WAL aaadl (gl
02 & oLaaY) (e mie ) gliag el aall A3
WAL atadl) (g puil) asdn sale] léml Gapxi edd )
Ledall DAY £y s Gl JRY) Ll (sl
edall DAL bl KA 8 adl)l ol £

-4a b (NSCC-Hayat)
Bty LA adimdl) g pdl) dandii Bale) Jane Wil)y Carag
Gaal) aall LS daedall WIAY &) mge g LE0.Y
e Gy golall sl (8 augie Gipia e (JELY) (5
i ve Bl IS8 ol daedl 1ay g3l ddee
Cupal Lalgl Aahy Caldl (JBd Jue e Ailes ciludyy
Jaay YY) Lo Chieh-Lin Jerry Teng J&
£ (Alie O VAT Ay WA adiasl (g pil Jaias Bale)
psal) 3 Jansgia Ciga aa ¢ JUD pall 456l daedal) DAY
QS eyl
& s Ledall WA juae oS sl g3l cVls kel
Aladiuly (gl i aedall oy Cagand B Lo iy alaal)
Ahaidd O WS Cagype o WS G Zeliall ciladial (B

wil Sale) dad paliad)l pudy 8 L(YV)VR

LieS glgy e ST alatiad ol deliall cillafia (e ddlle 3805
WAL adcadll Gugpudl) Jaadi Baley Sl jlad dllia olia
VoYY ale b cuyad adlud dus coelil cfidls (11,1Y)
pdaal (ugyd Laim sdle) o Jocelyn Hume dlauds
Ledall WAl ¢)) e ga 1Y+ Jn B Gaa LAY

(YA) a2l dSal
el WAl admdl Gagpulll Lo sale] QIS Ll
Lawdlills cilbilaally Y capdl (gal Jagale S

(e A e a3l i) aall 8 (6l Ll iaye
(sl e ZVA Qe 271 L £0.0) ol Uy

Oo (VYY) B daw of Aahall cuiy rlhesil) ol
Al LA adiadl) (g pglasdsn del ) imsal)
(F) 0 r) G BLaYU cagn palall Canall ol & ATG
CaSall a8 LSy Olilgusy 1ol ol (uayall (1
Ny JSal g3l a5 ol agual

— caaal) alas o) 8, JSA
Loglaalll LA sliaall ol glal

b s Al VA e dallee ol sgpdladl il
Bage e kel laa B dalaid ae ey dll Jieds Bale)
sle Ll @l sy bl (o G 50 PCR ke
S5l sl alaid dsliul oSy WY gl i
ol b silel L e sall Jeadl 3y
A b daga WIAN aindl

PRATEN|

53 WA dadl Gyl it 53] gyage iy ¥
d<dy ) gyshdy Al Ledall WIAD £)) (ware
Al el g e 8 e S

12 - 8




.................... UL aimal) (g il e saleY sl ol s 5 Ll

Oosl Alad) Al ddle Laaal o bl sda S5
S il ok e esml IS8 DAY il
WAl &) (ar e 3 PCR daphay (pugpudll Joall
Baliad) dadlall AVl 8pdle sally Al Al
ddeadll ddhall CafiSsy ol I ek of JB gl
oo ) Bgyn o K5 LS g0Vl Gfise (g il
Jadal) sale) ha e cheanll A Sl Aol
el dalig cdeliall Anfiall 7 3kall cNSgg 5 aal Gl
oy shad JalgaS sanie dugal e (g

1 i)

o WAL adadl) gyl Jands sale] ol Liadyy cadis
L) Liedall WIAN §)) Adee 2ey ZaSla)) Cilie Liadl)
aedall DAL gl 35al 8 QY] sl Gadl) aal
aimall (ugpdll hadn sale adiydll lanVl Ujelae
dae 3l IS )3 daal lgncad ¢l JULY) G LA
G Osiley Gl Slilgly (YD Gy Lualdy ceall L3S
pd) iy oS Ll Laliy Al diged iyl
Mad) olasslall Oty 0uAl) il candl) s
el Load (&1 LCanSall dlaye (peca doglaalll DAL
Jeall Gac gy} Ldall Adhall 8)9pny dueal dul
Baley Saall dSll )3l amy idasall deams (oang padll
Aadlall Aus VL LAWY 20l Dsh eadly Gug il Jands
Gy Jld ol sty o) U8 Geguill sabiadl)
cade syl

Il Gl dapally caadll antBU) Al sy (5
e ol sl cabian L adall agallss e £2S ATG
Cua Jiro Inagaki dauls Y4171 ale cupal 4all dulp
pial ag b il Balely (mpal) (00 11£0.0 (s &
Ol Lil) Coas OIS AL Ayl 3 (Y9) DA
o el Jasll sale] IS5 ¢ alally el (ha JSI Lilias
adl (laj AuleY) (aniin g o(£00) KAl aadll
(7VY) aladl (gslaall

CYaee Lol Gaedal) DAY Hjyas b DY) i 3
abiadl & OIS Al Aupal) 3 Do dlall Lol sale)
9 Gl aall S Lo WD e ZA (F radl g
O B eeld ) ALYl iy 8 eas) jaad)
) Crandia) Gum GlD L )ygs Aendied) CapSal) Aelay
Olgesslly (ZVY) Jallly ponl wanis Jg¥) aliall & dslil
Os e (oS Adad )y cuosiel Ly (1) €)
055 adal acal) JalS mands Hlasicd

ool i ael ) JULYI e of Lead Llaal
Lie elss e S Gseasion S cpilly WAL il
(Lusads SB 51 GugmslSod) ge CluSiiging - e liall
o el Al Auedall DA g5 e Sl el 1l
Lo an)y deliall Jadia olgn ) lalia) (il ca )
alcaa)) ClaMall Kl Jawll cadl gl dabl o
s Gy csnpell el culgglally el il
ool Ladn sdle) e b andled delill Al
TN FERA

((501100020595) Jssatll o8y i 3o Ansla (30 pan Condl 138 1(Jagall

12 <9




R e, UAN adcaall (g pudll Jondii 3ale Y Hladll Jal e 5 il

References:

L.

Nichols WG, Corey L, Gooley T, Davis C, Boeckh M. High risk of death due to bacterial and fungal
infection among cytomegalovirus (CMV)-seronegative recipients of stem cell transplants from
seropositive donors: evidence for indirect effects of primary CMV infection.J Infect
Dis. 2002;185(3):273-282. doi: 10.1086/338624. [PubMed] [CrossRef] [Google Scholar].

Cantoni N, Hirsch HH, Khanna N, Gerull S, Buser A, Bucher C, Halter J, Heim D, Tichelli A, Gratwohl

A, Stern M. Evidence for a bidirectional relationship between cytomegalovirus replication and acute
graft-versus-host disease. Biology of Blood and Marrow Transplantation. 2010;16(9):1309-1314.
doi: 10.1016/j.bbmt.2010.03.020. [PubMed] [CrossRef] [Google Scholar].
Schmidt-Hieber M, Tridello G, Ljungman P, Mikulska M, Knelange N, Blaise D, Soci¢ G, Volin L,
Blijlevens N, Fegueux N, Yakoub-Agha I, Forcade E, Maertens J, Chevallier P, Passweg J, Cornelissen J,
Russell N, Craddock C, Bourhis JH, Marchand T, Reményi P, Cahn JY, Michallet M, Montoto S, Kroger
N, GlaB B, Styczynski J. The prognostic impact of the cytomegalovirus serostatus in patients with chronic
hematological malignancies after allogeneic hematopoietic stem cell transplantation: a report from the
Infectious  Diseases = Working  Party of EBMT.dnn  Hematol. 2019;98(7):1755-1763.
doi: 10.1007/s00277-019-03669-z. [PubMed] [CrossRef] [Google Scholar]

Kollman C, Howe CWS, Anasetti C, Antin JH, Davies SM, Filipovich AH, Hegland J, Kamani N,
Kernan NA, King R, Ratanatharathorn V, Weisdorf D, Confer DL. Donor characteristics as risk factors in
recipients after transplantation of bone marrow from unrelated donors: the effect of donor
age. Blood. 2001;98(7):2043-2051.  doi: 10.1182/blood.V98.7.2043. [PubMed] [CrossRef] [Google
Scholar]

Ljungman P, Brand R, Einsele H, Frassoni F, Niederwieser D, Cordonnier C. Donor CMV serologic
status and outcome of CMV-seropositive recipients after unrelated donor stem cell transplantation: an
EBMT megafile analysis. Blood. 2003;102(13):4255-4260. doi: 10.1182/blood-2002-10-3263. [PubMed]
[CrossRef] [Google Scholar]

Ljungman P, Brand R, Hoek J, Camara RDL, Cordonnier C, Einsele H, et al. Donor Cytomegalovirus
status influences the outcome of allogeneic stem cell transplant: a study by the European Group for Blood
and Marrow Transplantation. Clin Infect Dis. 2014;59(4):473-481. doi: 10.1093/cid/ciu364. [PubMed]
[CrossRef] [Google Scholar]

. Broers AEC, Holt RVD, Esser JWJV, Gratama J-W, Henzen-Logmans S, Kuenen-Boumeester V, et al.

Increased transplant-related morbidity and mortality in CMV-seropositive patients despite highly
effective  prevention of CMV disease after allogeneic T-cell-depleted stem cell
transplantation. Blood. 2000;95(7):2240-2245. doi: 10.1182/blood.V95.7.2240. [PubMed]
[CrossRef] [Google Scholar]

Einsele H, Hebart H, Kauffmann-Schneider C, Sinzger C, Jahn G, Bader P, Klingebiel T, Dietz K, Loffler
J, Bokemeyer C, Miiller CA, Kanz L. Risk factors for treatment failures in patients receiving PCR-based
preemptive  therapy for CMV infection. Bone  Marrow  Transplant. 2000;25(7):757-763.
doi: 10.1038/sj.bmt.1702226. [PubMed] [CrossRef] [Google Scholar]

. Meijer E, Dekker AW, Verdonck LF. Influence of antithymocyte globulin dose on outcome in

cytomegalovirus-seropositive recipients of partially T cell-depleted stem cell grafts from matched-
unrelated donors. Br J Haematol. 2003;121(3):473-476. doi: 10.1046/j.1365-
2141.2003.04294.x. [PubMed] [CrossRef] [Google Scholar]

10.Cantoni N, Hirsch HH, Khanna N, Gerull S, Buser A, Bucher C, Halter J, Heim D, Tichelli A, Gratwohl

A, Stern M. Evidence for a bidirectional relationship between cytomegalovirus replication and acute
12 »< 10



https://pubmed.ncbi.nlm.nih.gov/11807708
https://doi.org/10.1086/338624
https://scholar.google.com/scholar_lookup?journal=J+Infect+Dis&title=High+risk+of+death+due+to+bacterial+and+fungal+infection+among+cytomegalovirus+(CMV)%E2%80%93seronegative+recipients+of+stem+cell+transplants+from+seropositive+donors:+evidence+for+indirect+effects+of+primary+CMV+infection&author=WG+Nichols&author=L+Corey&author=T+Gooley&author=C+Davis&author=M+Boeckh&volume=185&issue=3&publication_year=2002&pages=273-282&pmid=11807708&doi=10.1086/338624&
https://pubmed.ncbi.nlm.nih.gov/20353832
https://doi.org/10.1016/j.bbmt.2010.03.020
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=Evidence+for+a+bidirectional+relationship+between+cytomegalovirus+replication+and+acute+graft-versus-host+disease&author=N+Cantoni&author=HH+Hirsch&author=N+Khanna&author=S+Gerull&author=A+Buser&volume=16&issue=9&publication_year=2010&pages=1309-1314&pmid=20353832&doi=10.1016/j.bbmt.2010.03.020&
https://pubmed.ncbi.nlm.nih.gov/30993417
https://doi.org/10.1007/s00277-019-03669-z
https://scholar.google.com/scholar_lookup?journal=Ann+Hematol&title=The+prognostic+impact+of+the+cytomegalovirus+serostatus+in+patients+with+chronic+hematological+malignancies+after+allogeneic+hematopoietic+stem+cell+transplantation:+a+report+from+the+Infectious+Diseases+Working+Party+of+EBMT&author=M+Schmidt-Hieber&author=G+Tridello&author=P+Ljungman&author=M+Mikulska&author=N+Knelange&volume=98&issue=7&publication_year=2019&pages=1755-1763&pmid=30993417&doi=10.1007/s00277-019-03669-z&
https://pubmed.ncbi.nlm.nih.gov/11567988
https://doi.org/10.1182/blood.V98.7.2043
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Donor+characteristics+as+risk+factors+in+recipients+after+transplantation+of+bone+marrow+from+unrelated+donors:+the+effect+of+donor+age&author=C+Kollman&author=CWS+Howe&author=C+Anasetti&author=JH+Antin&author=SM+Davies&volume=98&issue=7&publication_year=2001&pages=2043-2051&pmid=11567988&doi=10.1182/blood.V98.7.2043&
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Donor+characteristics+as+risk+factors+in+recipients+after+transplantation+of+bone+marrow+from+unrelated+donors:+the+effect+of+donor+age&author=C+Kollman&author=CWS+Howe&author=C+Anasetti&author=JH+Antin&author=SM+Davies&volume=98&issue=7&publication_year=2001&pages=2043-2051&pmid=11567988&doi=10.1182/blood.V98.7.2043&
https://pubmed.ncbi.nlm.nih.gov/12933590
https://doi.org/10.1182/blood-2002-10-3263
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Donor+CMV+serologic+status+and+outcome+of+CMV-seropositive+recipients+after+unrelated+donor+stem+cell+transplantation:+an+EBMT+megafile+analysis&author=P+Ljungman&author=R+Brand&author=H+Einsele&author=F+Frassoni&author=D+Niederwieser&volume=102&issue=13&publication_year=2003&pages=4255-4260&pmid=12933590&doi=10.1182/blood-2002-10-3263&
https://pubmed.ncbi.nlm.nih.gov/24850801
https://doi.org/10.1093/cid/ciu364
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis&title=Donor+Cytomegalovirus+status+influences+the+outcome+of+allogeneic+stem+cell+transplant:+a+study+by+the+European+Group+for+Blood+and+Marrow+Transplantation&author=P+Ljungman&author=R+Brand&author=J+Hoek&author=RDL+Camara&author=C+Cordonnier&volume=59&issue=4&publication_year=2014&pages=473-481&pmid=24850801&doi=10.1093/cid/ciu364&
https://pubmed.ncbi.nlm.nih.gov/10733491
https://doi.org/10.1182/blood.V95.7.2240
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Increased+transplant-related+morbidity+and+mortality+in+CMV-seropositive+patients+despite+highly+effective+prevention+of+CMV+disease+after+allogeneic+T-cell%E2%80%93depleted+stem+cell+transplantation&author=AEC+Broers&author=RVD+Holt&author=JWJV+Esser&author=J-W+Gratama&author=S+Henzen-Logmans&volume=95&issue=7&publication_year=2000&pages=2240-2245&pmid=10733491&doi=10.1182/blood.V95.7.2240&
https://pubmed.ncbi.nlm.nih.gov/10745262
https://doi.org/10.1038/sj.bmt.1702226
https://scholar.google.com/scholar_lookup?journal=Bone+Marrow+Transplant&title=Risk+factors+for+treatment+failures+in+patients+receiving+PCR-based+preemptive+therapy+for+CMV+infection&author=H+Einsele&author=H+Hebart&author=C+Kauffmann-Schneider&author=C+Sinzger&author=G+Jahn&volume=25&issue=7&publication_year=2000&pages=757-763&pmid=10745262&doi=10.1038/sj.bmt.1702226&
https://pubmed.ncbi.nlm.nih.gov/12716371
https://doi.org/10.1046/j.1365-2141.2003.04294.x
https://scholar.google.com/scholar_lookup?journal=Br+J+Haematol&title=Influence+of+antithymocyte+globulin+dose+on+outcome+in+cytomegalovirus-seropositive+recipients+of+partially+T+cell-depleted+stem+cell+grafts+from+matched-unrelated+donors&author=E+Meijer&author=AW+Dekker&author=LF+Verdonck&volume=121&issue=3&publication_year=2003&pages=473-476&pmid=12716371&doi=10.1046/j.1365-2141.2003.04294.x&

R e, UAN adcaall (g pudll Jondii 3ale Y Hladll Jal e 5 il

graft-versus-host disease. Biology of Blood and Marrow Transplantation. 2010;16(9):1309-1314.
doi: 10.1016/j.bbmt.2010.03.020. [PubMed] [CrossRef]| [Google Scholar]

11.Melendez-Munoz R, Marchalik R, Jerussi T, Dimitrova D, Nussenblatt V, Beri A, Rai K, Wilder JS,
Barrett AJ, Battiwalla M, Childs RW, Fitzhugh CD, Fowler DH, Fry TJ, Gress RE, Hsich MM, Ito S,
Kang EM, Pavletic SZ, Shah NN, Tisdale JF, Gea-Banacloche J, Kanakry CG, Kanakry JA.
Cytomegalovirus infection incidence and risk factors across diverse hematopoietic cell transplantation
platforms using a standardized monitoring and treatment approach: a comprehensive evaluation from a
single institution. Biology  of Blood and Marrow  Transplantation. 2019;25(3):577-586.
doi: 10.1016/j.bbmt.2018.10.011. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

12.Ljungman P, Perez-Bercoff L, Jonsson J, et al. Risk factors for the development of cytomegalovirus
disecase after allogeneic stem cell transplantation. Haematologica. 2006;91:78. [PubMed] [Google
Scholar]

13.Mcgoldrick SM, Bleakley ME, Guerrero A, Turtle CJ, Yamamoto TN, Pereira SE, et al.
Cytomegalovirus-specific T cells are primed early after cord blood transplant but fail to control virus in
vivo. Blood. 2013;121(14):2796-2803. doi: 10.1182/blood-2012-09-453720. [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

14.Parody R, Martino R, Rovira M, Vazquez L, Vazquez MJ, Camara RDL, et al. Severe infections after
unrelated donor allogeneic hematopoietic stem cell transplantation in adults: comparison of cord blood
transplantation with peripheral blood and bone marrow transplantation. Biology of Blood and Marrow
Transplantation. 2006;12(7):734-748. doi: 10.1016/j.bbmt.2006.03.007. [PubMed] [CrossRef] [Google
Scholar]

15.Albano MS, Taylor P, Pass RF, Scaradavou A, Ciubotariu R, Carrier C, Dobrila L, Rubinstein P, Stevens
CE. Umbilical cord blood transplantation and cytomegalovirus: posttransplantation infection and donor
screening. Blood. 2006;108(13):4275-4282. doi: 10.1182/blood-2006-04-020313. [PubMed]
[CrossRef] [Google Scholar]

16.Teira P, Battiwalla M, Ramanathan M, Barrett AJ, Ahn KW, Chen M, Green JS, Saad A, Antin JH,
Savani BN, Lazarus HM, Seftel M, Saber W, Marks D, Aljurf M, Norkin M, Wingard JR, Lindemans
CA, Boeckh M, Riches ML, Auletta JJ. Early cytomegalovirus reactivation remains associated with
increased transplant-related mortality in the current era: a CIBMTR analysis. Blood. 2016;127(20):2427—
2438. doi: 10.1182/blood-2015-11-679639. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

17.Chen K, Cheng MP, Hammond SP, Einsele H, Marty FM. Antiviral prophylaxis for cytomegalovirus
infection in allogeneic hematopoietic cell transplantation. Blood Advances. 2018;2(16):2159-2175.
doi: 10.1182/bloodadvances.2018016493. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

18.Gagelmann N, Ljungman P, Styczynski J, Kroger N. Comparative efficacy and safety of different
antiviral agents for cytomegalovirus prophylaxis in allogeneic hematopoietic cell transplantation: a
systematic review and meta-analysis. Biology of Blood and Marrow Transplantation. 2018;24(10):2101—
2109. doi: 10.1016/j.bbmt.2018.05.017. [PubMed] [CrossRef] [Google Scholar]

19.Boeckh M, Nichols WG, Chemaly RF, Papanicolaou GA, Wingard JR, Xie H, Syrjala KL, Flowers MED,
Stevens-Ayers T, Jerome KR, Leisenring W. Valganciclovir for the prevention of complications of late
cytomegalovirus infection after allogeneic hematopoietic cell transplantation. Ann Intern Med. 2015;162(1):1—
10. doi: 10.7326/M13-2729. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

20.Marty FM, Winston DJ, Chemaly RF, Mullane KM, Shore TB, Papanicolaou GA, Chittick G, Brundage
TM, Wilson C, Morrison ME, Foster SA, Nichols WG, Boeckh MJ, SUPPRESS Trial Clinical Study
Group A randomized, double-blind, placebo-controlled phase 3 trial of oral brincidofovir for
cytomegalovirus prophylaxis in allogeneic hematopoietic cell transplantation. Biology of Blood and
Marrow Transplantation. 2019;25(2):369-381. doi: 10.1016/j.bbmt.2018.09.038. [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

12 <11



https://pubmed.ncbi.nlm.nih.gov/20353832
https://doi.org/10.1016/j.bbmt.2010.03.020
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=Evidence+for+a+bidirectional+relationship+between+cytomegalovirus+replication+and+acute+graft-versus-host+disease&author=N+Cantoni&author=HH+Hirsch&author=N+Khanna&author=S+Gerull&author=A+Buser&volume=16&issue=9&publication_year=2010&pages=1309-1314&pmid=20353832&doi=10.1016/j.bbmt.2010.03.020&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6445771/
https://pubmed.ncbi.nlm.nih.gov/30342913
https://doi.org/10.1016/j.bbmt.2018.10.011
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=Cytomegalovirus+infection+incidence+and+risk+factors+across+diverse+hematopoietic+cell+transplantation+platforms+using+a+standardized+monitoring+and+treatment+approach:+a+comprehensive+evaluation+from+a+single+institution&author=R+Melendez-Munoz&author=R+Marchalik&author=T+Jerussi&author=D+Dimitrova&author=V+Nussenblatt&volume=25&issue=3&publication_year=2019&pages=577-586&pmid=30342913&doi=10.1016/j.bbmt.2018.10.011&
https://pubmed.ncbi.nlm.nih.gov/16434374
https://scholar.google.com/scholar_lookup?journal=Haematologica.&title=Risk+factors+for+the+development+of+cytomegalovirus+disease+after+allogeneic+stem+cell+transplantation&author=P+Ljungman&author=L+Perez-Bercoff&author=J+Jonsson&volume=91&publication_year=2006&pages=78&pmid=16434374&
https://scholar.google.com/scholar_lookup?journal=Haematologica.&title=Risk+factors+for+the+development+of+cytomegalovirus+disease+after+allogeneic+stem+cell+transplantation&author=P+Ljungman&author=L+Perez-Bercoff&author=J+Jonsson&volume=91&publication_year=2006&pages=78&pmid=16434374&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3617639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3617639/
https://pubmed.ncbi.nlm.nih.gov/23412093
https://doi.org/10.1182/blood-2012-09-453720
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Cytomegalovirus-specific+T+cells+are+primed+early+after+cord+blood+transplant+but+fail+to+control+virus+in+vivo&author=SM+Mcgoldrick&author=ME+Bleakley&author=A+Guerrero&author=CJ+Turtle&author=TN+Yamamoto&volume=121&issue=14&publication_year=2013&pages=2796-2803&pmid=23412093&doi=10.1182/blood-2012-09-453720&
https://pubmed.ncbi.nlm.nih.gov/16785063
https://doi.org/10.1016/j.bbmt.2006.03.007
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=Severe+infections+after+unrelated+donor+allogeneic+hematopoietic+stem+cell+transplantation+in+adults:+comparison+of+cord+blood+transplantation+with+peripheral+blood+and+bone+marrow+transplantation&author=R+Parody&author=R+Martino&author=M+Rovira&author=L+Vazquez&author=MJ+V%C3%A1zquez&volume=12&issue=7&publication_year=2006&pages=734-748&pmid=16785063&doi=10.1016/j.bbmt.2006.03.007&
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=Severe+infections+after+unrelated+donor+allogeneic+hematopoietic+stem+cell+transplantation+in+adults:+comparison+of+cord+blood+transplantation+with+peripheral+blood+and+bone+marrow+transplantation&author=R+Parody&author=R+Martino&author=M+Rovira&author=L+Vazquez&author=MJ+V%C3%A1zquez&volume=12&issue=7&publication_year=2006&pages=734-748&pmid=16785063&doi=10.1016/j.bbmt.2006.03.007&
https://pubmed.ncbi.nlm.nih.gov/16926290
https://doi.org/10.1182/blood-2006-04-020313
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Umbilical+cord+blood+transplantation+and+cytomegalovirus:+posttransplantation+infection+and+donor+screening&author=MS+Albano&author=P+Taylor&author=RF+Pass&author=A+Scaradavou&author=R+Ciubotariu&volume=108&issue=13&publication_year=2006&pages=4275-4282&pmid=16926290&doi=10.1182/blood-2006-04-020313&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4874224/
https://pubmed.ncbi.nlm.nih.gov/26884374
https://doi.org/10.1182/blood-2015-11-679639
https://scholar.google.com/scholar_lookup?journal=Blood.&title=Early+cytomegalovirus+reactivation+remains+associated+with+increased+transplant-related+mortality+in+the+current+era:+a+CIBMTR+analysis&author=P+Teira&author=M+Battiwalla&author=M+Ramanathan&author=AJ+Barrett&author=KW+Ahn&volume=127&issue=20&publication_year=2016&pages=2427-2438&pmid=26884374&doi=10.1182/blood-2015-11-679639&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6113617/
https://pubmed.ncbi.nlm.nih.gov/30154125
https://doi.org/10.1182/bloodadvances.2018016493
https://scholar.google.com/scholar_lookup?journal=Blood+Advances&title=Antiviral+prophylaxis+for+cytomegalovirus+infection+in+allogeneic+hematopoietic+cell+transplantation&author=K+Chen&author=MP+Cheng&author=SP+Hammond&author=H+Einsele&author=FM+Marty&volume=2&issue=16&publication_year=2018&pages=2159-2175&pmid=30154125&doi=10.1182/bloodadvances.2018016493&
https://pubmed.ncbi.nlm.nih.gov/29777868
https://doi.org/10.1016/j.bbmt.2018.05.017
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=Comparative+efficacy+and+safety+of+different+antiviral+agents+for+cytomegalovirus+prophylaxis+in+allogeneic+hematopoietic+cell+transplantation:+a+systematic+review+and+meta-analysis&author=N+Gagelmann&author=P+Ljungman&author=J+Styczynski&author=N+Kr%C3%B6ger&volume=24&issue=10&publication_year=2018&pages=2101-2109&pmid=29777868&doi=10.1016/j.bbmt.2018.05.017&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4465336/
https://pubmed.ncbi.nlm.nih.gov/25560711
https://doi.org/10.7326/M13-2729
https://scholar.google.com/scholar_lookup?journal=Ann+Intern+Med&title=Valganciclovir+for+the+prevention+of+complications+of+late+cytomegalovirus+infection+after+allogeneic+hematopoietic+cell+transplantation&author=M+Boeckh&author=WG+Nichols&author=RF+Chemaly&author=GA+Papanicolaou&author=JR+Wingard&volume=162&issue=1&publication_year=2015&pages=1-10&pmid=25560711&doi=10.7326/M13-2729&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8196624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8196624/
https://pubmed.ncbi.nlm.nih.gov/30292744
https://doi.org/10.1016/j.bbmt.2018.09.038
https://scholar.google.com/scholar_lookup?journal=Biology+of+Blood+and+Marrow+Transplantation&title=A+randomized,+double-blind,+placebo-controlled+phase+3+trial+of+oral+brincidofovir+for+cytomegalovirus+prophylaxis+in+allogeneic+hematopoietic+cell+transplantation&author=FM+Marty&author=DJ+Winston&author=RF+Chemaly&author=KM+Mullane&author=TB+Shore&volume=25&issue=2&publication_year=2019&pages=369-381&pmid=30292744&doi=10.1016/j.bbmt.2018.09.038&

R e, UAN adcaall (g pudll Jondii 3ale Y Hladll Jal e 5 il

21.Ljungman P, Boeckh M, Hirsch HH, Josephson F, Lundgren J, Nichols G, Pikis A, Razonable RR, Miller
V, Griffiths PD, Disease Definitions Working Group of the Cytomegalovirus Drug Development Forum
Definitions of cytomegalovirus infection and disease in transplant patients for use in clinical trials. Clin
Infect Dis. 2017;64:87-91. doi: 10.1093/cid/ciw668. [PubMed] [CrossRef] [Google Scholar]

22.Camargo JF, Komanduri KV. Emerging concepts in cytomegalovirus infection following hematopoietic
stem cell transplantation. Hematology/Oncology and Stem Cell Therapy.2017;10(4):233-238.
doi: 10.1016/j.hemonc.2017.05.001. [PubMed] [CrossRef] [Google Scholar]

23.Chawla J, Ghobadi A, Mosley J, Verkruyse L, Trinkaus K, Abboud C, et al. Oral valganciclovir versus
ganciclovir as delayed pre-emptive therapy for patients after allogeneic hematopoietic stem cell
transplant: a pilot trial (04-0274) and review of the literature. Transp! Infect Dis. 2011;14(3):259-267.
doi: 10.1111/j.1399-3062.2011.00689.x. [PubMed] [CrossRef] [Google Scholar]

24 MeyersJDReedECSheppDHet alAcyclovir for prevention of CMV infection and disease after allogeneic
marrow transplantation.N Engl ] Med.3181988707

25.HeagyWCrumpackerCLopezPAFinbergR Winhibition of immune functions by antiviral drugs.J Clin
Invest.87199119161924 Google Scholar - PubMed

26.LiCRGreenbergPDGilbertMJGoodrichJMRiddellSRRecovery of HLA-restricted cytomegalovirus
(CMV)-specific T-cell responses after allogeneic bone marrow transplant: correlation with CMV disease
and effect of ganciclovir prophylaxis.

27.Chieh-Lin Jerry Teng, Po-Nan Wang, Yee-Chun Chen, Bor-Sheng Ko, Cytomegalovirus management
after allogeneic hematopoietic stem cell transplantation: A mini-review. Microbiol Immunol Infect.
PMID: 33514495. DOI: 10.1016/j.jmii.2021.01.001.

28.Hume J, Sweeney EL, Lowry K, Fraser C, Clark JE, Whiley DM, Irwin AD. Cytomegalovirus in
children undergoing haematopoietic stem cell transplantation: a diagnostic and therapeutic
approach to antiviral resistance. Frontiers in Pediatrics,30 May 2023, 11:
1180392.https://doi.org/10.3389/fped.2023.1180392 PMID: 37325366 PMCID: PMC10267881.

29.Jiro Inagaki, Maiko Noguchi, Koichiro Kurauchi, Shinji Tanioka, Reiji Fukan, Jun Okamura. Effect of
Cytomegalovirus Reactivation on Relapse after Allogeneic Hematopoietic stem cell Transplantation in
Pediatric Acute Leukemia. Biol Blood Marrow Transplan.2016Feb. [PubMed].

12 5. 12



https://pubmed.ncbi.nlm.nih.gov/27682069
https://doi.org/10.1093/cid/ciw668
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis&title=Definitions+of+cytomegalovirus+infection+and+disease+in+transplant+patients+for+use+in+clinical+trials&author=P+Ljungman&author=M+Boeckh&author=HH+Hirsch&author=F+Josephson&author=J+Lundgren&volume=64&publication_year=2017&pages=87-91&pmid=27682069&doi=10.1093/cid/ciw668&
https://pubmed.ncbi.nlm.nih.gov/28641094
https://doi.org/10.1016/j.hemonc.2017.05.001
https://scholar.google.com/scholar_lookup?journal=Hematology/Oncology+and+Stem+Cell+Therapy&title=Emerging+concepts+in+cytomegalovirus+infection+following+hematopoietic+stem+cell+transplantation&author=JF+Camargo&author=KV+Komanduri&volume=10&issue=4&publication_year=2017&pages=233-238&pmid=28641094&doi=10.1016/j.hemonc.2017.05.001&
https://pubmed.ncbi.nlm.nih.gov/22093134
https://doi.org/10.1111/j.1399-3062.2011.00689.x
https://scholar.google.com/scholar_lookup?journal=Transpl+Infect+Dis&title=Oral+valganciclovir+versus+ganciclovir+as+delayed+pre-emptive+therapy+for+patients+after+allogeneic+hematopoietic+stem+cell+transplant:+a+pilot+trial+(04-0274)+and+review+of+the+literature&author=J+Chawla&author=A+Ghobadi&author=J+Mosley&author=L+Verkruyse&author=K+Trinkaus&volume=14&issue=3&publication_year=2011&pages=259-267&pmid=22093134&doi=10.1111/j.1399-3062.2011.00689.x&
https://pubmed.ncbi.nlm.nih.gov/?term=Jerry+Teng+CL&cauthor_id=33514495
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+PN&cauthor_id=33514495
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+YC&cauthor_id=33514495
https://pubmed.ncbi.nlm.nih.gov/?term=Ko+BS&cauthor_id=33514495
https://doi.org/10.1016/j.jmii.2021.01.001
https://pubmed.ncbi.nlm.nih.gov/22093134

