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Abstract

Objective: To analyze the clinicopathological features and prognosis factors of Epstein-Barr virus
positive T and NK-cell lymphoproliferative diseases of children. Methods: The clinicopathological
data of 21 children with Epstein-Barr virus positive T and NK-cell lymphoproliferative diseases
were retrospectively analyzed according to clinicopathological subtypes. Kaplan-Meier method
was used to analyze the prognostic factors. Results: Among the 21 patients with this disease, 12
were males and 9 were females. And the age of onset ranged from 2 to 14 years (median onset
age, 8 years), 9 of CAEBV, 8 of HV-LPD, and 4 of CSEBV + TCL. The onset ages were 7~14 years
(median onset age, 10 years), 2~12 years (median onset age, 6 years) and 6~12 years (median
onset age, 8.5 years) separately. The main manifestations included fever (17/21), hepatomegaly
(15/21), splenomegaly (14/21), lymphadenopathy (11/21) and rash (10/21). Laboratory ex-
amination showed pancytopenia (10/21), abnormal liver function (9/21), coagulation dysfunc-
tion (7/21), HLH (7/21) and abnormal kidney function (3/21). EBV genome lode in the peripher-
al blood of 21 patients was more than 104 copies/ml. Histopathology is characterized by EBV pos-
itive lymphocytes proliferation with diverse morphology. The immunophenotype showed posi-
tive for CD3 and TIA-1(+), and partial positive for CD56. EBER-ISH positive cells were seen in all
cases. The Ki-67 index was range from 10 % to 90 %. Clonal TCR-y gene rearrangement was de-
tected in 2 of CAEBYV, 2 of CSEBV + TCL, and 1 of HV-LPD. The treatment strategies included anti-
viral, glucocorticoid, combined chemotherapy and HLH treatment regimen. One child received
hematopoietic stem cell transplantation. 20 children were followed up with a follow-up time
from 0.3 to 59 months, 16 children died, 4 children survived. Univariate analysis showed that
thrombocytopenia (P = 0.013), elevated LDH (P = 0.003), elevated bilirubin (P = 0), renal dys-
function (P = 0.02), coagulation dysfunction (P = 0), and the presence of HLH (P = 0) were asso-
ciated with poor prognosis. Conclusion: EBV-T/NK-LPDs of children is rare and aggressive. The
outcome of antiviral therapy, glucocorticoid therapy alone or HLH treatment regimens, is unsa-
tisfactory. Thrombocytopenia, elevated LDH, elevated bilirubin, abnormal renal function, coagu-
lation dysfunction and HLH are associated with poor prognosis.
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1. 518

2016 4= WHO kL figg 2o f 184435 5 EBV J84%(Chronic active epstein-barr virus infection, CAEBV)
AL RS EBV FHTE T 40tk B84 (Systemic EBV-positive T-cell lymphoma of childhood, CSEBV + TCL)
I\ EBV PHME T/NK 2 g bk B2 2H 2348 5 14799 (Epstein-barr virus positive T and NK-cell lymphoproliferative
diseases, EBV-T/NK-LPDs). iX/& IR A RGNERAER IV P 5T A 5 S DO [1] o PR /KPR R
2H 2148 A P 95 99 (Hydroa  vacciniforme-like lymphoproliferative disorder, HV-LPD)F1 = 5 i s U] g i 2
CAEBV VL2 N M RIIIG AR WAL, HV-LPD Fi/5{tT CAEBV, {HEAGIEEA CAEBY, H Ak
RIS . CSEBV + TCL TiJm i, Sy 5 BOR BRI SET:, &5 Wk i 4 PRtk T 2H 23 4m i 1g 2k
Ji:(Hemophagocytic lymphohistiocytosis, HLH) [2]. H 7, i fi-TF4HMufs i 232 & L2 EBV-T/NK-LPDs 417
BRME—ARARTT T7 e B T I S G B T4 m B LB S &%, R Cooling 1497, CHOP
W7 BB RGMRARNN 17%. 13% [31M)7 A RER Rz hl s imah[4]. Bk, AN 21 fl)LE
EBV-T/NK-LPDs IfiARREBORL,  SESPIRIESNRR s 2 TIaST RS5O, DU IS AT I ks .

2. #RERE
2.1. WARIR

Bt 2017 5 1 H % 2020 4£ 9 Hi21E 1 21 )L EBV-T/INK-LPDs, . 2 il L5 51 F 2014 4.
2016 “EHIHRL W . S WikRitE: 1) RZEBVEIGRRFRERRSEIE . ST M R AE A% e A AT 38 22 S A SR B
R WSSO, R SE) I 3 A H RIS R ) 2 S L B MBS IR . 2) E & PCR
0 4 1 A7 E 75 EB 95 753 & (EBV-DNA > 1 x 102.5 copies/ml) L 2 4 4Up #E EBV 4fi% () RNA (EBER)JA
BEZAE R . 3) ZHEV F 245 AR IS BiZ W7y EBV-TINK-LPDs. 4) BRAMNETE I %o 5 (s ia. |
B G PRI ) FIIRE o 20 R IR 2 A - 4 2%

22. IEFRRESE

4hi 2016 FEAx[E ) LE EB Ji dE B YL UME SR H ¥ CAEBV 12 Wihr#fE[2]F1 2016 4R WHO bk B2 fif g
S R[BHATIRARFE 041, CAEBV 9 %1, HV-LPD 8 |, CSEBV + TCL 4 . 2 il R & 2k 2 & ik
J&, LHIARRIME] TCR I EHE, 1 BTk, KNG 34N H WAL, 512k CSEBV + TCL. ¥
PARZ B REIR, TRAE I R G SOER I B, 2 Wi HV-LPD.

2.3. MIRFG*

WeAE BRI B LI R R, 0. TR, Mg, BEmIhRs. JREEhiik. 4N I EBV-DNA.
JREAE Y. EBER. T 42k EHE. VAIT 7 R AT RS, Mvisul HIHN 2020 4212 A 1 H,
BB R R AT BT . LT JLEE EBV-T/NK-LPDs (1115 PR Jps B4R 5 & 5 Wl I R 2=
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24. Gt RE

{8 FH SPSS 26.0 AT IR Gt b € PETDRER I BIECE 70 e am s 3 2RI AR B 40 AL ) 22 S
PE LR A Kruskal-Wallis H #5585 T 5 B 5200 K 25 43 8K FH Kaplan-Meier #%. P <0.05 A4tit %% 7.
3. R
3.1 —f&ER

21 ik H P rg X 1) LE EBV-T/NK-LPDs RJREWE 2~14 & (FFALFERE 8 ¥), B 12 %1, L% 9
%, CAEBV 9 f5l, HV-LPD 8 {5, CSEBV + TCL 4 |, RIFERDHIN 7~14 % (PAFE#R 10 2). 2~12
L (PR 6 2). 6~12 B (PA4FERY 8.5 ¥) (38 1) KIWERAESIGRH AR FES I FEREP =
0.041), £ CAEBV Al HV-LPD [B{#E4t 11247 5 (P = 0.034). % 1 &7~ CAEBV. HV-LPD. CSEBV + TCL
2H A 53 AT B R R AR O
3.2. iGFR=RM

L ARIRIG AR R ) 4L 25 T 21 il )LEE EBV-T/NK-LPDs M IRRIL. FE AR FERRAPR.
LG R, 7 B8 )LEIE HLH. 1A, 4 5 CAEBV DU JEAK E 2RI, WAL K. HV-LPD
BB TS A SO T, 6 B BB ARt R AR ER AL, BB ROV . Bt B NIREES
AL KT, 4 BICEEARIAK: A LA A FIRE R 1 4 B SO R B -

Table 1. Clinical characteristics of EBV positive T/NK cell lymphoproliferative disease in 21 children
F 1. 21 f5))LE EBV PRM: T/NK ZRA@I#H B 20 L3878 M5 % 28 LG PR 4FE

EBV-T/NK-LPDs CAEBV HV-LPD  CSEBV + TCL

Clinical index (n=21) (n=9) (n=8) (n=4)
General information Sex (Boy: Girl) 4:3 7:2 1:3 31
Age of onset > 8 years 12 7 3 2
Manifestation Fever 17 7 6 4
Lymphadenopathy 11 5 2 4
Hepatomegaly 15 7 4 4
Splenomegaly 14 7 3 4
rash 10 2 8 0
facial swelling 6 1 5 0
etztr)r?iﬁ?i% Pancytopenia 10 4 4 3
Thrombocytopenia 11 4 4 3
Abnormal liver function 4 4 1
Bilirubin disorder 2 4 1
LDH increased 11 5 4 2
Coagulation disorders 2 3 2
Abnormal renal function 2 1 0
Classification T cell type 16 9 3 4
Complication HLH 7 3 2 2
Prognosis Death 16/20 (80%) 6/8 (75%)  6/8 (75%) 4/4 (100%)

W MM/ /R THEE < 100 x 10%/L; 4= M40 )si b - M40 T4 < 100 g/L, TPk gnfit$ < 1.5 x 10%L;
JEIhRES R BN EARKT 2% 2 I E2IER LR 2 500 . B2 RRIERS: SAHA R > 17.1 mg/dL;
BIhaE T H: MIREE > 7.14 mmol/L F/SLMLEF > 91 pmol/L; LDH Fhi: FLERML ARSI =i it 500 1U/L.
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33 XRERERFBFRE

JL# EBV-T/NK-LPDs A] & St M R4, M B DIRe G A2 A R Gi(5 2), Hoh LM AR
EE, o 7 1)L LDH JKSFRERE 1000 1U/L. 2k, 19 #ilE)LE EBV MR IME A8 A& TRl 4b
Ji 1 EBV-DNA BH#:% 100 %, Fif & )L EBV-DNA #% D135t 104 copies/ml, #=i& 108 copies/ml.
Ah, 18 41 )L EBV VCA-IgM #4EAM:, VCA-IgG BT, 1 BliE AT

Table 2. Immunophenotype, EBER in situ hybridization, TCR rearrangement results (Total number of samples N = 29)
F2 RERE. EBER RMIAR. TCR EHER(BHAHIN =29)

Immunophenotype n/N (%)
CD3+ 24/24 (100%)
CD4+CD8+ 20/20 (100%)
CD4+/CD8+ > 1 8/20 (40%)
CD4+/CD8+ < 1 6/20 (30%)
CD20+ 7/21 (33.3%)
CD56+ 8/21 (38.1%)
CD30+ 10/18 (55.6%)
TIA-1+ 18/18 (100%)
EBER positive 28/29 (96.6%)
EBER > 100 4{/HPF 8/29 (27.6%)
Ki-67 (%) 10%~90%
TCR positive 5/10 (50%)

E: TIA-L: THIRMERAPIR-1. “+” RoxFEME.

3.4. tAARIBLER

12 kB4R A (5 ) CAEBV. 4 1] CSEBV + TCL. 1 5] HV-LPD)JZH 4R BREE B: k45 454 58
H5 . WRELEER I ERIIR 5 4, 3 NAFAEGRE M AN I G . AT LR E A R/ B4 2R g A, 1A
A ZRE, AT UK - RSB N-h 5. RN S SRS, B4 ) Wk 2
TEVRAE B T SR BESEY K.

B R R R 22 Bom GG ML AU BRI, 14 40 AR AR (8 1] HV-LPD. 2 {] CAEBV)ZH 4155
HGER: B R N APk L AH SO AR, IRIEIRE AR —, 7E 6 4 nT ULtk B 4 g L R
OVVEVRE 3 43 T LS SR B R AR ER A B o SR AR A /N SN - R AL, 1 - KA. W)
DR SRR AR IR o AR R RLAN A . B AN AT R R MR A A A 4T IR

11 13 B BEFRAS(5 4] CAEBV. 2 4] CSEBV + TCL. 1 5] HV-LPD) a5 55 B 45 AR, 9 BN
AZANMEIGEATEER, = R/WEAE, 6 ] Wk GEG A, 4 AEREIMR . Hd 168 ) Lpfedt
I T AL PR N A R AN B A A o 1 91 £ ) Lo B Vi ] LR P T B o

GRS : R VEANMIRIE, 4HMA AR R A,

SEIGRGIE L ZOE A . 28 VR S bk CR 4R IR, mT D o 6 A D 40 e S B 4 P o A

ELRSAH GRS . SRIBVEIRAE, LR AT W NCE R AR, N - RN, AR, ks, WL
S IR IR, RS 5
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35. ®iERAE, EBER [R{IZ3z. TCR EHE

F 2 [ AR (EBER JR A 58\ TCR EHESE BRI N i) . CD3 S TIA-1 FHTH: 229 100% (24/24,
18/18), CD20 [HM:% N 33.3% (7/21), CD56 PHEZEK 38.1% (8/21). CD30 FHT4:#: N 55.6% (10/18). 20 11
FRA I # ik CD4 Fil CD8 (20/20), HH1 CD4+/CD8+ > 1 4 8 £}, CDA+/CD8+ <14 6 . % 1 {5l SiH %
Z BB LAIR S H SR EAS A EBER BItE, 4% 28 hrA EBER HFHME. Ki-67 #5554 10%~90%.
10 1 5 ) L4252 TCR JEK EHERG M, 5 Bk 2] TCRy 3K 7 B EHEQ2 5] CAEBV. 2 #] CSEBV + TCL.
1 4 HV-LPD).

3.6. ;AT KBEH

21 B LIRS T T SRR s WE B TUMER R G BURTERIT 4 01, SRR BUBEIRIT 3 6. Tt E -«
MI/ECEEI& FEPURTERIT 361, KA HLH 7729677 5 %, RH LDEP. CHOP & SMILE B&ITia77
2 Ml o 1 BISHE R TR B G IRFETA VAT S D RE SR R Y HV-LPD f8)L, HEAT T SR PR i 41 A
Fott. 311 LIiL G IFRIRTT -

SLRE T 20 B )L, BEVIEIR] 0.3~59 AN H, 16 Il JLAET:. F4b 4 18 JLTE 7~59 A H [FIBE U7 N 17
. HH, CAEBV AET:6 4], HV-LPD %ET- 6 fl. CSEBV + TCL 4 #3361, 16 FIFET- & LI {74
1EI} 1A 16.5 S (0.3~161 N H). Hifh, CAEBV. HV-LPD. CSEBV + TCL Hfr A= 770 8] 23 il & 9 A4
H(7~25 1 H). 604 H(24~16 1 H). 25 4MNH(0.3~6 MH). AAEHFIAILE 3 2L AR Lo BY A A7 AE 4 12
Z5(P =0.002), fE CSEBV + TCL 5 HV-LPD [Af 4tit 7% (P = 0.001). FEIETHE AL & E g
FE LA R A I HLH.

3.7. MRS NRE R4

X 21 £ LI R 2R AT SR R A0 0T, BFE R AERS > 8 % hJil. TEBA K. /MR T
RS A R T A B IIRE S H \LDH Jh & Bt Ih RERERS . & 9F HLH, 45 5 %7K JL# EBV-T/NK-LPDs
TG AN B 5 MM 2> (P = 0.013). LDH JH7E(P = 0.003). HZLETFE (P =0). 'HIhft R (P = 0.02). %t
M) EERERS (P = 0). &9 HLH (P = 0)F 3<(P < 0.05),

4. ¥W1ig

JL#E EBV-T/NK-LPDs IGRFE N, % EBV &Y T/NK i v g g i H A s w S8, w2
KL [ BRI o e R PRI R R, E R AEE W Kb T EM[4]. KEHEN T, SRS REKRIER
AIREBW I, I S YERE RIS, JORETE S ME LIS, — Bk 2 EBV AHOCM ELJE EL HLH,
TR [5]. ARFFEBEYT 20 BB L, FLIET- 16 ). [E Py REF FEBE UG 33 B L, FETC 3141, mIL
R R ) LB AR AR, AR DI R LR — S W BT AR R

JLE EBV-T/NK-LPDs Ifi R4 £ 09 E RN BFF S AL RER I, DARE RO bk 25
KN Pt BRI EERI .. B RSRMERERIE, 2R LGRS, EThee
[3] [6]o ASHIF T E 53993 B LAY AL RE IR AL oe,  ARRAK . PSR~ B P BEAIRIE IS ARG, S Bl
BT I RAERDL, B EVERE LS EBV B R[7], & iZ2Wi N )L#E EBV-TINK-LPDs, %%
G ARRIA B v, Rk, @ i S B S R 2 EBV Y X W Hf EBV G Fr vk EL 20 i W7 284 42 5%
1] AR 19 )& )L4 1M EBV-DNA # VI8 2 75, 7l &=k 108 copies/ml. Jfid EBER
A e AR EBV B Huth EL A A 2R, ] SR FH A/ JE e 3ok e Bk 23 e B U4 P RS T EBV UK
etk A A 3] [6].
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AW TR LE EBV-T/NK-LPDs i #2247 ri %2 RAZUM AR iE, 7] 8RBk, weds. &
BE. FFIE. JEALTE. BIRESH L. RN —, #0n R R A . SEEA I TS RARAL8]
HA%T CAEBV & . ZiOifstiEn[3] [9], EBV T T 40k NK 400 A4 R ER
KZHOFHI N EBV UL T A7, HAH4> CD56 B I B4 4 2 o~ T 41 A NK 21 i iR & 7.
W E ], CAEBV-T 4 3 M il J5 8 22 [9]

Ak, AwFse 3 4 CSEBV + TCL 4 #4ET-. CSEBV + TCL 7 54 W7 EBV-T/NK-LPDs %%/,
{HIfPK b5 EBV-HLH Xt LASE 4 X 43« A 5TH 3 ) CSEBV + TCL 7E K LAJE 3 HWAET:, 55 1 Fl R
Ji 6 HWBET:, Hp—2 8 LA I HLH. fEBEA — S8R 7o rf, 5 R AR P X 43 [10] [11], 49K H HLH
U5 RIBTT, BIRRSS R % . Fril, # CSEBV + TCL 5 EBV-HLH X 3IJT3K, HF|T k& mia T
ST o BRAERT SN TCR JE DA ve B VAT INAG B T %500, {H7E EBV-HLH H TCR 5K v B 14 kil
WA R FHAPE[10] [11], ZTVEEAE SRR E. R, AW AR 78 et R R 2 Al g 2 SRR E , AT
TE S H et R AZ R ) LSBT RN 100% [12], 28 HY CSEBV + TCL (#1381 il 8 4 A

TEYRIT I, HARERSL)LE EBV-T/NK-LPDs HIbRAEVA YT 5l . #E5EE, Jeffrey | Cohen %5 AR K
MR, EEEES5HED X CWALEEIN GRS S GORBC A, AT AR IE[13], N LW
BRI . fEH A, FERA SAWADA %5 N [1AT W HITT 7%, F B0 R . IKFLiATF Bk
HHAE A (Cooling 7E), HiltE. FER. KEWICA KRG E(CHOP 77%), 1HIGK 2%
RN 17%. 13%. S5AFFCRAEE . Sk HLH 77 Ri0y7, MERI GRS R fFRERW, #
AT AT EES BN B2 A I RGP CAEBV HLE 3 FERRAFEHR 51 0. 65%. 82% [3].
S LR I T A0 R A M — A R = BB AR T Bk, 298 A AR SEFHEE TG 7 2k
I AN AR I =587 SRR [3], 2021 4F £ KA ANHE THRIE CAEBV MR MlYE, %7 R miE
T IRE S LEA FE i — P 7.

IAER, Chon J R A NEE TSR TIEA NG, BB RERI, M+ EBV DNA
P UUBCEAR, NK 0/K-FREE. SUkFEIE, EHNA TR b E HV-LPD B Ll (R AR FIRIT TR,
B R R . TR, AT AR N IHERE[15] [16]. BAEARDIFH, HV-LPD L& RYik &0E
R, REPURFIREEER . HLH 73697, 6 BIE)LAET:, XA T Y HV-LPD &)L, wIEE
TES CAEBV [IAYT RIS . 1205 A HEE 2wk R i s, R TI0Us 175 2 F2 1R P v i AN B A o

5. &

AR FTiEE Kaplan-Meier 734, KB ABERSTUEA RS, BEESCHRE R I/MOED . BT ZhRE
BE . LDH Jhe. & JF HLH. JOmEnt > 16 D) Ls B ZRER[17]. HAl, &40
PR ME— AT A IR AT %, W T EIHER R EIL,  ATRERR B BT 0 AN 58 G I T4 M A 4

&E 3k
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