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[RE] EBHREFNEESERAMN THARBHE Gllo-HSCT ARG RAH KA, HIEEL 13.8%,
allo-HSCT JEHLik i R BE M S RS AB 4 R AE R 0 T {2 33 EB AR BV, E4F R RN HLE XN
(TERT)#A# EBHER L REBLMVIH B B3 — 4 MU, alloHSCT J5 EBRBEEME S S HERH
X MIT M ENE. RERTATUAMEK EBREBRRMAXIE T, BEETHENTREHNRSE
2%, AZHEERR MBS REMHRTEZNAT allo-HSCT /5 EB % 8 B 803% K JR A 77 , T B Al
BRI TR MR LRER KSR, £E M allo HSCT AJG EBHFRBEHRENERNH BWEX,
LW BT HITRR .
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[Abstract] EB virus reactivation is one of the common complications of allogeneic hematopoietic stem
cell transplantation (allo-HSCT), with the fatality rate as 13. 8%. Immune depression and chronic
inflammation play key roles in EB virus replication. Besides, the mechanism of EB virus lytic replication
modulated by telomere specific reverse transcriptase (TERT) have been explained by recent studies. With
preemptive therapy, the EB virus related mortality had been decreased, but the time of intervention remains
unclear. Rituximab and early reduction of immunosuppressive therapy are recommended as first-line

treatment. Immunotherapy has achieved enormous progress as well, This article reviews literatures on the

life cycle, risk factors,diagnosis and treatment of EB virus reactivation.
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S 2 HE M T 48 ¥ 8 H (allogeneic hematopoietic stem cell
transplantation,alloHSCT) J"Z M AT HOKR BEEBHR
M. s Emn . R RERERESERMIRIT. EBRE
BMIELE llcHSCT EX R RIE, WS E EBREAIZHE
MG K B 40 R 7 ¥ % % (Epstein-Barr virus-induced
posttransplant lymphoproliferative disease, EBV-PTLD) & # A
HIH KA, B allcHSCT G R E L FE. EEHUR allo
HSCT )5 EBRHREENATHRERIT.

1 EBRESEENEENS

EBRERTHEZSHREYIHN. E—FMBKEABMAS
HE,ATUAZBHKEAR,. T HEAR, B A % (natural
killer NK)#ja, F e i B2 , e R A EE A PR R e AR iy .

EBRBERRIAEE SHEMAE. AR EMAR. A8
400 R 40 NK 40 B b R 4R R PR A B W AR
4+ % (interleukin, IL)-1 5-6.-8,-10,-12,p/y T X, WE K3
B F (tumor necrosis factor, TNF)-o, WA R-EM AR EZ N
¥ A F (granulocyte macrophage-colony stimulating factor, GM-
CSHERAB BHRBEORNGR RARIBAKESR
MR BHESKRY . EBRFENBREIBS IHNFB
LABRBLEAR., BLERM.EBREFVAOMEEAR
RNEERREBLE . SBARATERENER MG EBREHK
ABRBYRE AT HEAMERE. EBREFRREE B#K
EAHUE ERI N R AR B Y, B XY 8RR, T
SlREREAEHARINEE. FEARRIFERE,EB K E L
BEARABEEETHELY BHE AN, Kb . KEH
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BHEMBARS EBREHE(NRERELR, LB BHE
HEELEBREFNAKEAN.EEAM RNACT ®ERE
3O, RS BIRE 4, {25 BRE SRR MR
MEREER A ESHYE THEHAR M ER 235 Bk
BRI BARENL TR EC] MEBRERIEI, EBiHK
BEGRGRBREET, TERANMBERBY; Rk
REXESR  FEHIL [ BRI HERRHRN,

AR, 3 6L 4% 38 B F B (telomere specific reverse
transcriptase, TERT)J§# EB B XN B R LMW Z W # @
i, EBFRBRLE BHEAKST, K EZE H (latent membrane
protein,LMP)-1 3 BN F«B R LB EFHLEARMN
(mitogen-activated protein kinases, MAPK)-4 fii 5ME S 18 17 8
B (extracellular signal-regulated kinases, ERK) 1/2 & 3%, 7E %
R L ¥ TERT., — 5 W, TERT Wi i NOTCH2/% #
REMANE®FRHE T ATF B & 8 (basic leucine zipper
transcription factor, ATF-like, BATF) T {f EB 5% % 2 & J&
FERVYHETF BILF-1 Rk . N BESHRER, 5 —F @,
/MFH RNA (small interfering RNA, siRNA) & 4 & 3¢ RNA
(short hairpin RNA,shRNA) @I #% % #£ {f TERT Hi %R, 3 B2
# BZLF-1 S B 341 )7 (early antigen, EA)-D R BB H 350 &
EBRENBEORIKFAG Witk EBRENEBY
(HD.

ZLF-1/EA-D} .
fi g 350 [ BRBR

H.LMP-1 AEKEES-1. TERT h RS RHE % R8, EAD
JRBHR-D,siRNA J/ T RNA,shRNA %4 & % RNA
B1 TERT X EBRERBELMABENHTER

2 BNRERNEEBREBNTINER

BBt fE AT S8 EBV-PTLD Wi BN, B8 4%
BHME/BERERN B SRR EEERR.

B M & 4 F # & (pathogen-associated molecular
patterns, PAMP) & P # f& B& H £ 4 F # & (damage
associated molecular patterns, DAMP) @] iR % Toll # 3 {k
(Toll-like receptors, TLR) , 3f i@ i3 #% B F-«B 15 5 & ¥, 51 &
IL-6.-10.a THE.INF FEREEFHEH, BT EBRHE
HEER FH EBREBRLN BREARY WY BHEL EB
WEESEAMP . 2# EBV-PTLD K% /R. 2% EBHRER
Rewt, TLRY AT @3 HE S T ¥ BZLF-1 I REXKF, B
EBRBNERLNRE AN . EBREABBRLEE NS
LMP-1 K TERT (K #&ik/KF . {2 EB % # 2 R e 5] ¥ R B
el Rt . EMBERNSENARRE/BELER
R AT RFEAE EFBRERBRLASERBRLANE
Lz 2 (AR
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Allo-HSCT G EBREHMIB IR mEER A S ML
fiti 48 BF 4 S 8%, 8 T L § 8 EBV-PTLD. . BHF S MHEHE.
NK #iii A 5% 55 EB BB XM, Xuan SR L
RER,RE EBREMHAKN . EBV-PTLD.EBHREHX X
A EBRBELAKBERR(BEME ML/ HHEE FREH
SERBERESHNHN(5.622.5)%.09.9E2.00%.(3.3%
L3A%.GB3:1L.2)%., $EBEECIHRLREBR,alo-HSCT
ERE EBRERREANS. 8%, WEHRA N 13.8%,EBV-
PTLD RAERAN 2.3% R EH N 63.6% ., BRM—TiHrs
HRER FARANBEEFABEBMS EBV-PTLD 54 R
AME,R0.07%~29% Kb, AR THRBHE 2% EBV-
PTLD R4 R KK 0. 07%) . HEB T MM H X X4 F allo
HSCT /5 %% EBV-PTLD %4 #§H (11. 7% ~29. 0%)11,
Styczynski U447 T 1999 —2011 4E ] 19 4 BK M v L F 40
B0 K alloHSCT /5 8 & EBV-PTLD 24 &, &8
B8R, EBV-PTLD k4 %% 3. 22%, M A B JLEF allo-HSCT
J& EBV-PTLD R4 £ BL FREA.

AlloHSCT R HE R4 EBRERPMNARHEAENT.
OBHFR EF AlcHSCTREKBHEE EBRERRRE
EH. QEBHFRBRRP AR ALY allo-HSCT &9 (8] B i 1] , (8] F& &4
FRA,BRRBEN, Qallo-HSCT R B EERRERR R
ARBAE S, QREBHYHE £ (graft-versus-host
disease, GVHD)., ® A 2 8 4 M i B (human leukocyte
antigen, HLA)RE RS HAHE. @LXME. O nBHE, &
B THIREBEY . @allo-HSCT S AL REE Mg
% B E H (anti-thymocyte globulin, ATG), By £ 3] & 4 5
WEH. LuZHFH M EBERRE R B R, o
HSCT [FRI KM # ATG(10 mg/ke) A3 R A /M & ATG
(6mg/ke)l EBRBRR A A EHMR, AR ER, TS
CD4"CD8” THHRERKEAX. OFRMAREERMA.
@allo-HSCT/E K AbIF 802, i Zallio EU I H T L EEE
BAWMER B &, E 4% F (cytomegalovirus, CMV) F ¥ 1%
R{EH EBREFHENE - MIHEE.

Morscio £ B4 T 5 B M # E EBV-PTLD R4 4%
ATFHHAE- OEBESZMN. 8F -MYC. 2 XKEH
(immunoglobulins, Ig) H, B 4 i@ # = & (B-cell lymphoma,
BCL)-2 ¥ B MH; OQDNA X%, W AWK ERE ALK
(proviralintegrationsite, PIM) 1, B¢ %} #E ( paired box, PAX)5,
¢MYC,Ras [f] i #) # H K % & it (Ras homolog gene family,
member, Rho) H/TTF); @y F® R, IL-10, Bk KB F
(transforming growth factor, TGF)-3, HLA %M Z ¥ RIE LS
R EBRBEEALEN; QLR niche AR ITE,

4 REASEODTHRBHES EBAEENE EBV-PTLD
W

BYE 2009 FRAMBH-B S, EBmBNEREAM
BR3P EBV-DNA, T S8 49 EB AR X BN R H
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BREMERE HAAEHNKEEHRRSHHLMBBEERE,
FnERMBmE L EBRERAN. EBREHXERTESR
BA 1 B e BRRER IR IE R R T AT H L.

E#7,%F EBV-DNA 2 ¥R %, 8 allo-HSCT F#/5,
BERAPCR A RRMESN AL PN EBREAH . Z0EH
1R, B34 8. XF EBV-DNA ER#ARE, N IZE KR
EBREAM, RERBTHER. X TFHERZLH GVHD ¥
57 HLA BB EHSBER alo HSCT EEHH R EBHEH
MERE L EBRELERMENGE 3 MAT.

B F allo-HSCT EHLAREBET AREFEHE THESR
M (cytotoxic T lymphocyte, CTL)BRZ , A/ &R EBH B H K
HFREEWREREERE, 58 EBV-PTLD k4. EBV-
PTLD LP A RRFFARE . RE BEF. B KEE PIBEH
ZERLGE . BH .G FANS SEABEREREREMK,
{B7E allo HSCT G E B R 8 & 4 EBV-PTLD R 4: R
R, FHRERME A", EBV-PTLD M2 HilRkER:
EBV-DNA £t . mEEREREERASE EBV-PTLD WS
ZRGERUBET .

EBV-PTLD (EHIZ W IR —MERMEKK. A¥ER
BREGEREHRE . THEME CD0. B ERAEREASS
BB MM REA X B4R, B T 88 B R B allo HSCT f5
EBV-PTLD gy AR Z &0, AR, LiR& 8 #i5 B8R
I B FIE R

B .EBRERRMNAFBERREAEBRNAL . X E
BRESEFIANEAERKERGRRE. SMEMT & EB
FEAM EERUKEEFHERL, MLKT 8 EBRERSR,
MERRLTFRERPPREANFELFHERL. SRENAK
TREAMML, I EWBREAMFEENERLHN EB
FREH L. EBV-PTLD & 4.

5 EBHEBNEMNRESGT

BCBIT R allo-HSCT 5 EBRERNMEREMEM
s KAER S EBRBEHEEHTHNRT L. BELEBH
BHREBTEIERRAAZRETRIRT (AT REIEE %I
1) B S B 0 3 (BT RABE B UE48) Bt L R R AR
F#¥SH T E 4 (virus specific T lymphocyte, VST,CII
FB/EEFREE)EHF R, BAEBTITURLS EBREFMHXRE
T HOTEIRIEET . ARALERER ARER
HGE AT EB SRR MR W IT, B A 902 By EBV-PTLD &
#0099 van der Velden £ W47 EBRAEBYLSS 3.6 d FF G
HITRERTFOITYERER - FEEREPRBRE 3 OMEHA
ZEHBHEFHRBERITREEERPERA(BRRAEOOENIR
EBV-PTLD %4 %(12% H 39%) K EB KR EMXIET-H (6%
W 29%) B B8/, Liu%lIsf 64 Bl REHITRERTHH
KRBR.24 FIBEWRITESHNT2EM, P, 5 R0 & H
BANRENYARENBITRNEHBRTRANKEY
YA B E X FRERTEIHER EBREMALERH 26 5
BE ZRAAMZEARANEBABTHIRE 0 HBERBE
BOATH BREARERTERNEHET 6 M.

¢ 421 -

6 EBREENENART

6.1 FBERH

FEZEBHR alloHSCT |5 EBREHMEREN AN
JF#5%. I allo-HSCT J5 EBRBHMEERAANZELHEH
ABENSITF I RGEEN 5 mg/n’, FA 1 K. EH 4~
SED HBRITEMEN 40% ~68%2, HEKRFTHTEX
CD20~ EBV-PTLD. 28 E¥ 2.8 %% EBV-PTLD RHEH#H
ZRGBMK EBV-PTLD BETHXME FATSH S AL
RiARERK EREANE ZRFAREFRESERRE.
6.2 WA BB EHF

W45 4 35 4 30 R 04 T R H AT allo-HSCT J5 EB W& A 3
EREWFRABRIT AR HAREN 3% ~500, FHBREN
BITRM MRS AENEHARBREANBERERNRE
MEIEFENERD . BRBECEMNHAN T alloHSCT &
B EBREHMIGEMMITRMBRE, KEHEHRRRE
THEEREMARNNOBRENEIER . ARZRITHFEREN
gk EEREEREAEKERE, TRERT AN Y M
GVHD % 4 R &, 3f H %t # J& # EBV-PTLD j7 & X &,
Styczynski U B R £ B, 5 EBV-PTLD i BUE - M X K1
REECQE - OBBEMNEBEER>30 2 ;OKEEIBERE;
@&% 2 &Lt GVHD; @2 ¥ EBV-PTLD J5 K # 1T B 15 &
eI AT . B, A W 5 S e 4 B R 5 AR T O Bk B
BEH WM MK allo HSCT /5 EBV-PTLD fFHFE T B
RHEE,

Styczynski ZMT R ER W 19 B AE 0 B9 4 466 B EBV-
PTLD B H MR G R B Fl R b+ W45 5 1l +
I HBEIF R EERE 100%;MAHZELR +HER
EMHNAREEER B R TFHEFEN T4
WA R A B H BH A (68%),

6.3 MEAEYIRIT

40 Jfa 2 ¥ 38 9T 0 5 6 & bk B 40 B2 % ¥ (donor lymphocyte
infusion, DLD) ,EB j5 %4 R CTL ik, £ = H & CTL 8@
I, VST @ ERIT &,

DLIEZE N EBHELEMEEEREN AL LN LA
(peripheral blood mononuclear cell, PBMC) , & it T # B 4H
MG BEIR)T allo HSCT J5 EB R BB MG B H  HKTER X
Wik 70%. R THEEZOMEE T RO 45, T3
BFEEGVHD R4, EFREXERBRARFET NS
(thymidine kinase, TK), ¥ XL 8 9 F AR X B HF HH
S GVHD Mk &, ERFEHMMAEFHAMMPRERH
Bl

EBW#EN R CTL i Bl 5. ¥4k, 8 5 EBV-
PTLD &% PBMC k78, 3} B H B K% = 4 allo-HSCT j5 EB
FEENERE R E THEAMK S GE, T &
WEK BHRESRS THEARAMHEIER. ZFENE
5T IR BB K 70%~90% , AT LA % o it & 3k I 40 ML A4 R b 32 1
RE ¥, ANTiZERIBHL Ik EB s RN, B EBV-
PTLD (Y[R at, 84 GVHD R4 . Bollard £ 45§ 114 #l 8



o 422

Z EBRBHRE CTLATERENNRERER X—FEF
%4 GVHD, (U 1 BB ERITERM ., AR, F CTL 5 #%
RHEK 5 10~12 B, X - ERB T & BEEERBITF P8
TR

BEEFRNWEBREEABE=FH1E CTLRERZE,
WHER—F allo HSCT JS EB R BEHEEBRENARRITE
(%), Papadopoulou % #k 3% S FI BT L BIk B 5 MR &
(EBH#%E . BFRE.CMV.BREE . AXEERE-COK 12 i
SHEHER VST, ¥ EEREZREKA. RHERHR
BRBITR MBI 94% . Leen 07 9 HiF| 2 H BH W25
# EBREBHALKR B EWE VST, &N 2X10"VST/m?,
WS 6 ARENBERMEN 66. 7%, 5 A A Kk KR
B EMR,3 BH B S R4 (spot-forming cells) B 8
#m.
6.4 fuiT

o 0 5 5 5 0 O R B R 2 R B0R Y BB allo-HSCT
FEBREBMERE  TRANEBRE+ZXLE+KER
W+ & J& # (cyclophosphamide, doxorubicin, vincristine and
prednisone, CHOP) LM ZEBH + AR K+ B RUB K
HH W + & e M (rituximab-cyclophosphamide, doxorubicin,
vincristine and prednisone,R-CHOP) F REN KRBT HF R,
ARLSED —Era™ AFENE T WKL SHAR R
BASF A XMW X A, Choquet Z™ Bl F Wi MR
8.8, M THWEREMHMNBITERMM 26 HlEERA
CHOP FR#THITF HWIT B R M B R E 6%, P EFH
MEFBEREN N 13.942.01 A,
6.5 YUREIRIT

WA EBRERTHY N KR MEBMER, mbTEH %S
EERES, XRAYEERATBRBREN EBRHELR,
REEFELE EBV-PTLD f#t J& , B it B A 7 4 7% 3 00 08 AR 008
BYYHITHEIT. B Funch EREEFBHE L FAFEA
FEBFTLUR Bt 804 EBV-PTLD R4, B, &F
HEA T allo-HSCT 5 EBRBERMEBERRIT. VKT
B S- BRI AR MBERSIES EBREHRA
HmBREFAMOLITHYRAER, TR ANRESYE
allo-HSCT J5 EB B MIE B EWITRHRE BEE®,
6.6 HRIT

AR, A EBRERRNGESHEBTMARENE
WYL, I fostamatinib, ERF R AHFFREF. LER
525 %) 77 @ it BT LMP1,LMP2a £ 4% L . THES ST,
RIEWT EBREBRRMAXERNMER. BEl. BoRALY
Bt A T Bk RS 8 B .
6.7 HALWKST

%t F BB A EBV-PTLD, RAF A RIEBRH
5t BRI E B R B E KR . b, PR Z R K EBV-
PTLD #3497 7T AR AT 7R . Benkerrou £ R AR A
CD21 1 CD24 B REH k47T 58 #) EBV-PTLD BE,BRIr R
AT 3K 61% T 5 K EL K 8%.
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H#T,% alloHSCT J EBREBFHENARTERMBEKX
PERR 3 BEB G T i R BB —E M RIT B BRI
B, FENEHE B EAWR, LEE HLAX EBRH#E
BRSO WHRERERRIERFE EBRERR
BB RREEOELEA AEHAETRR EBRESH
B HEEFER, % alloHSCT J5 EB REBHEN BT IRE
B EERNEA . AERERERITRGRABERKE.
6,8 L B B . 2 PO B E R A ER alloHSCT /5 EB W&
FEBOE 0 A A AL YT WAR , DA PR B B Bl T B 5T B O
BEFSHXAR BN ITHILBRTEM HEUERE
R EREE A R IT R,

RimE X

8 XMW
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