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[ Abstract | Epstein-Barr virus (EBV) can be latent in resting memory or naive B lymphocytes for a long time in affected
people. Aging-induced immunosenescence is associated with an increased risk of EBV-related malignancies in EBV-infected
patients. EBV positive diffuse large B-cell lymphoma, not otherwise specified (EBV ' DLBCL-NOS) is identified as occurring
in large B-cell lymphoma with no known history of immunodeficiency disease or lymphoma and whose tumor nuclei expressed
EBV encoded RNA (EBER). The prevalence of EBV'DLBCL-NOS is significantly higher in Asia and Latin America than in other
regions worldwide, and it mainly affects patients aged 50 years or older. EBV'DLBCL-NOS patients are associated with a more
aggressive clinical course, a more advanced disease, and a higher rate of extra-nodal involvement (more than 80%) compared with
EBV negative DLBCL (EBV DLBCL) patients. The elderly patients with EBV DLBCL-NOS have poorer overall survival and
progression-free survival than young adults. Rituximab-containing immunochemotherapy significantly improves the prognosis of
patients with EBV DLBCL, however, the optimal first-line treatment for EBV DLBCL-NOS still needs to be further explored. The
current understanding of EBV DLBCL-NOS, a rare subtype of DLBCL, is very limited because of the relatively low incidence of
EBV DLBCL-NOS with a regional difference, as well as lacking high-quality clinical study. However, the DLBCL field is changing
rapidly with new technologies, such as next-generation sequencing. To date, few studies have reported that multiple cells signaling
pathways are aberrantly activated in tumor cells of EBV'DLBCL-NOS, such as nuclear factor-xB (NF-«kB) and Janus kinase/signal

transducer and activator of transcription (JAK/STAT). In addition, abnormalities in immune processes have been observed in tumor
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cells of EBV' DLBCL-NOS, such as the response to interferon, the antigen presentation system, and immune checkpoint molecules.

The discovery of these basic research findings fosters the identification of relevant therapeutic targets and facilitates the exploration

of novel therapeutic strategies. In the future, the benefits of immunotherapy, targeted therapy, and chimeric antigen receptor T-cell

(CAR-T) therapy for EBV'DLBCL-NOS patients remain unknown and require extensive research.

[ Key words ] Epstein-Barr virus; Non-Hodgkin’s lymphoma; Diffuse large B-cell lymphoma; Immunotherapy; Targeted therapy
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200 J v ) R 0k e 5 AR R AL, A IR e
EBVEYLE 7 B AR K R s R G Y
B, FOETHE AR DI TR, EBVER
B SRR % 5 SR EB VR DG WA I Jgg 1 DU Jib 25 4
i T A R R L R R R %
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EBV DLBCL# ##3ACD30 ' *', HAM5CDI15
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BEPE DT EAR A, — TR A ST A X
EBV'DLBCLHISY (8 2494|583 ) [Fmeta/#r 1**
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A HHV-8J 35 B O UEYE , bk E 088 20 = 2 g
S Bl s B AT T A TR I 8 b B, AT Rk
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TPS3HEH 5 A FIMYCHL R s i (70
4 EBV'DLBCL-NOSHI&ETFF IR R Fi/E
G, R AR e 25 W al 7 R H
TFEBV DLBCL-NOSH E R —LiG)r. XH
[ 57 25 B9 E M 4% ( National Comprehensive
Cancer Network, NCCN ) F1 7 [ Il & feg 24 2>
( Chinese Society of Clinical Oncology, CSCO )
FE ™ I R4 XTEBV 'DLBCL-NOS i % #2 it ik
PIRIT %, BI—43697 152 % DLBCL-NOS
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& BECHOP % (BB + 2 R It
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# Vb se g R ( complete response, CR)
FAV30%, S54FRAALE (overall survival, OS)
HK225%. Ykl , EEBV DLBCL-NOS#
#HHZ CHOP/R-CHOP I £iRIT )G B 208
9 ~ 374N H LT 1 2 28 3 T R A A
( progression-free survival, PFS) “49.8~20.71
H U9 34EOSRMPFS R M25% A 47 1),

Beltran%§ '/ 845 T 4 4L 7 X EBV ' DLBCL-
NOSEFERITAHEL (F£1) , R ZE

P feefbyT Iy 520l i E42 =S EBV DLBCL-NOS
BHFW AR DS RIS R % 2% TEBV
DLBCL## 17 20 | P, iy —
éﬂé?ﬁﬁfiﬁ%%%%’uﬁullmr‘ AR R TR B
&k, HTEBV DLBCL-NOSH & 5 A X 4 I
TEAEH X A A 225, WA 0 0 A DA A e A

AR, Wikz 2l o & B B ETRE I R AT
58, PR BB UWAR R BT IR r T %
5 EBV'DLBCL-NOSHZ f&Hl & R Fi&sT 7%
5.1 A IAHUH]

AFgT R, EB VRN AT B B
75 PR AN Y BE T Rk, IR S AT T 2
EBV%ifth 1 8 M BT MAE 4 A RNA (non-coding
RNA, ncRNA) ] i 40 N 2 FhEUE (55
B SamBe Y, AENF-kB . BEIRBENLEE3 -
fi# ( phosphatidylinositol 3-kinase, PI3K ) /%&
Hi#% BB ( protein kinase B, AKT) . Janusi{
it /45 5 e T AL BTG 7~ (Janus kinase/
signal transducer and activator of transcription,
JAK/STAT) . 223550 E MBS ( mitogen-
activated protein kinase, MAPK ) . #{bA KA

F1 FRENFFITEBV'DLBCL-NOSEEHITIL S
Tab.1 A brief summary on the use of immunochemotherapy in patients with EBV positive DLBCL

Study EBER Regimen N OR/CR rate oS
Oyama, 2007 >50% CHOP 56 80%/66% S-year: 25%
Park, 2011 >20% CHOP 25 72%/NR S-year: 48%
Beltran, 2011 >20% R-CHOP 8 NR/66% 3-year: 40%
CHOP 12 NR/33% 3-year: 40%
Ahn, 2014 >50% R-CHOP 18 72%/61% 3-year: 57%
Ok, 2014 >10% R-CHOP 28 89%/NR S-year: 54%
Sato, 2014 >30% R-CHOP 8 50%/25% 3-year: 38%
CHOP 3 33%/33% 3-year: 0%
Lu, 2015 >20% R-CHOP 35 66%/NR 3-year: 30%
Song, 2015 NR R-CHOP 8 63%/50% 3-year: 70%
CHOP 8 50%/38% 3-year: 25%
Okamoto, 2016 >20% R-CHOP 13 NR 4-year: 41%
Hong, 2017 >20% R-CHOP 14 NR Median: 15.0 months
Beltran, 2018 >20% R-CHOP 17 59%/71% S-year: 54%
CHOP 16 31%/31% S-year: 38%
Liu, 2018 >50% R-CHOP 6 NR/50% 2-year: 20%
CHOP 3 NR/50% 2-year: 0%
Witte, 2019 >50% R-CHOP 62 94%/67% 2-year: 70%
Zhou, 2019 >50% R-CHOP 22 NR Median: 29.0 months
Yoon, 2020 >20% I-R-CHOP 24 66.7%/66.7% Median: 20.9 months

R: Rituximab; I: Ibrutinib; NR: Not reported.
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il A R-CHOP—Z5 7 EBV DLBCL-NOS
A RETF AR FAR ) — 2Rk P
522 HHEMHZELBELES (histone deacetylases,
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84%, JFH AW EH ™ EA R W AR,
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Bl AL BRI RS, HARXDLBCLE & #1171k
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AEELIF P 32EBV DLBCL-NOS B & (1 #i 5 it £7 7
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52.4.1 HffuyrEs

AL LMP-1 144k S PR SZ AR T ( chimeric
antigen receptor T-cell, CAR-T ) J7 L7 Gl
WS TR TR, A HAEEBV DLBCLE#
HAFI . Bollard%F ' fifi i Ik LMPHEIN
() BRI B 2 e S8R 20 B AR 175 S S LMP-1/2
SN B REE TR L A7 SOBIEBV Ik R
B, ARCRE64%, RT3 H A i R
5242 PUEHABHAKZY)
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KBS AL P I A TEABCE AIDLBCL B & rh
WA AT B I R PR O
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Tab.2 Summary of clinical studies on first-line treatment of lymphoma patients with PD-1 antibody

Registration Number PD-1 antibody Regimen Study start date  Study Type Patients

NCT03258567 Nivolumab 2018.04.26 Phase 1l EBV'PLD/NHL

NCT03990961 Pembrolizumab 2019.09.04 Phase Il PD-L1'DLBCL

NCT03749018 Nivolumab DA-EPOCH-R  2019.01.02 Phase Il High-grade BCL

NCT03892044 Nivolumab Duvelisib 2019.11.05 Phase | Richter syndrom/transformed DLBCL
NCT04181489 Sintilimab R-CHOP 2019.01.01 Phase 1l EBV' DLBCL-NOS

NCT04023916 Sintilimab R-CHOP 2019.12.01 Phase 1l PD-L1" and TP53™ DLBCL
NCT04058470 Toripalimab R-CHOP 2020.04.24 Phase [ b/11 DLBCL/FL3b/EBV'DLBCL/

ALK+ALCL of the elderly

FL: Follicular lymphoma; ALK: Anaplastic lymphoma kinase; PLD: Lymphoproliferative disorders.

5.2.4.3 PI3KAMIHZ Y EMERLEH
( mammalian target of rapamycin, mTOR ) ]3]

EBV % 5 85 1 AT 3 i Jed 48 e ;N R PI3 K/
AKTE S5 S 27, ik, $00 PI3K LT
3 A T REA Y AE BRI R . SangZ 170 BIFSE
FEI, AE/N EUSERY oh XU FH T PI3SK/AKT/mTOR
5 Al BT IR A S EBV R, EK
SYIEETEI . A, Wang®E TV RS R B,
mTORIHIFIANE EBXTEBV LPDL Al GEA T 7E
RIT
52.4.4 HABEAS

DLBCL % 35 I8 241 il = 15 CD30HICD38
R, 44T 265 F B 22 Ui AT BRI TR TE Y
TRYTHE S . SR, PRAN 4R A 2 E 2GR CD30”
FEBV'DLBCL&E# (NCT01671813 ) HJ—Ill
PRAFESE PR B 2 Aol A5 1 B B g 2k, 42
B F) 2B BTG 7 CD30 B EB V Ik [ U8 iR
(NCT01805037 ) HyIlfe ARM 5%t X Ay il = it 5% 28
WAL AL . WAL, EBV BN E 325 NK A
ZIRNKG2DRY LA, R4 i R A S 1,
sz O BIER, S NKG2D AT
EBV B4Rz 5, 40 [ANKG2DY 7 12 4 75 [A) FETE
NARHA B T i — 2 BIE
6 B

g LTk, EB VYL FIHLAK 502 U e
HWIEEBV DLBCL-NOSH &4 . KR FEd &
FEEFEEVEH . IR EXFEBV DLBCL-NOS

HHBIRRRAE YR YT B 0 S T B TA
PUA R, 77 2 0 R A i B0l 45 SR n9 ik 52 .
EBV DLBCL-NOS& —F Y DLBCLIE %Y, 4~
Ja AT B AR SR ST, A
SEREE G RIS SR A R R AT 25 . SR
EBV DLBCL-NOSJ&E {# ¥ 5% HPD-1/PD-L1/215
S FEBKEOE S SRR . BB, HERR
M PD1/PD-L1AY Sy ik it 1 R aF sk
o HeAh, WA M EBV SRS E M A MG
AE i k3% EBV DLBCL-NOS #1417
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