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[ Abstract] Objective To evaluate the prognostic value of Epstein — Barr virus (EBV) — DNA level in plasma
and whole blood in treatment of children with EBV - associated hemophagocytic lymphohistiocytosis (EBV — HLH).
Methods Clinical data of 66 children with EBV — HLH, who were admitted to the Hematology and Oncology Center of
Beijing Children’s Hospital,, Capital Medical University from January 2016 to December 2017 were retrospectively re-
viewed and analyzed. The data included the dynamic changes of the EBV — DNA level in plasma (P - EBV — DNA)
and whole blood (W — EBV —DNA) at the time of admission,2 and 4 weeks after treatment. P — EBV — DNA was di-
vided into the positive group and the negative group according to the copy number of EBV — DNA ;and W — EBV - DNA
was divided into the high and the low level group by the receiver operating characteristic curve( ROC) ;the incidence of
poor prognosis was compared between different groups by Chi — Square test ;the event — free survival (EFS)was evalua-
ted by the Log — Rank test to identify its prognostic significance. Results The analysis showed that both P — EBV -
DNA and W — EBV - DNA at admission could not be associated with a poor outcome; P — EBV = DNA ( =500 copies/
mL) or W —EBV —DNA [ > (5.04 —=5.09) x 10° copies/mL ] after 2 and 4 weeks of treatment could be a good marker
of a poor outcome and progression — free survival (P <0.001 ). Besides, central nervous system ( CNS) involvement
(P =0.025) ,sever leukopenia( WBC<3 x 10°/L,P =0. 031) , neutropenia (ANC <0.5 x10°/L,P =0.041) ,albu-
min reduction ( <26 g/L.,P =0.012) and hemoglobin decrease ( <90 g/L,P =0.023) at diagnosis are also associa-

th

ted with worse outcomes. In multivariate analysis,only P — EBV — DNA at 4" week and CNS involvement were indepen-
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dent prognostic factors (HR =7.139,P =0.032 and HR =6.455,P =0. 042, respectively ). The prognostic value of
W — EBV — DNA at different time points and P — EBV — DNA after 2 weeks of treatment had a lower prognostic value.
Conclusions The P - EBV — DNA level after 4 weeks of treatment is a promising risk indicator for early diagnosis of

disease and early recognition of poor prognosis in EBV — HLH children,so it provides the guidance for optimal treatment.
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B 13 4] (19. 7% ) , EBV W 7 8% Yt P38 06 53 il
(80.3% ), 66 fi|vf 55 34 {5, Zx 32 f5if; 55 L Lo 4] oy
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Figure 1 Comparison of dynamic changes of EBV — DNA level within plasma
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Table 1 Correlation between plasma EBV — DNA levels and prog-
nosis at different time points [case(% ) ]
N B REERGR = )
i T 215 s % Gt X ME P
izt FHYE4 56 21(37.5) 35(62.5) 0.475 0.700
Btk 8 2(25.0) 6(75.0)
WIT2 A PP 16 14(87.5) 2(12.5) 24.884 0.001
PtEd] 45 8(17.8)  37(82.8)
JBIT 4 k4l 13 11(84.6) 2(15.4) 21.924  0.001
BHPEZ 44 7(15.9) 37(84.1)

1 :EBV.EB J§# EBV:Epstein — Barr virus
Kaplan-Meier A= 77047, 16797 2 J& M 4 JE i 3% EBV-
DNA [HPEZH 1 4 EFS 2R354 (81.9 +5.8)% . (83.7 =
5.6)% ,1fii FH P21 43 0k (12.5 £8.3)% , (15.4 +

9.9)% , SIHTEAAHLL , 113K EBV-DNA [HPEA BA &2
i) EFS( Log-Rank :P <0.001) (K 2),
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& a0l ILIKEBV-DNABH#E4L (16431) e
B ;g - P ;8 111 3ZEBV-DNAR P41 (13651)
10f 10

00 100 200 300 400 500 600 700 OO 100 200 300 400 500 600 700

EFHE AR (D LA EAE (D
VE:EBV.EB J57 EBV:Epstein — Barr virus
B2 1% EBV-DNA KX EBV AR SGHE I 20 10k 2 240 M A
BULBUG B0 . 16T 2 4 JRYT 4 JHRY EBV-DNA PR BARZERIT
FAEAE#R (Log Rank P <0.001)
Figure 2 The prognostic value of plasma EBV — DNA level for EBV
associated hemophagocytic lymphohistiocytosis children during chemotherapy.
Group with higher EBV — DNA level at the 2" or 4™ week after treatment had
a worse event — free survival (Log Rank.P <0.001)
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Figure 3 The value of whole blood EBV — DNA level in predicting poor prognosis for EBV associated hemophagocytic lymphohistiocytosis children by ROC curve

analysis
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Table 2 Correlation between the EBV — DNA level in whole blood

and the prognosis at the 2" and 4" week after treatment

[case(% ) ]
L O
S ME A **’jé‘g% G Pl
VWIT2 R EKEH 29 17(58.6) 12(41.4) 11.301 0.001
OKF4 32 5(15.6)  27(84.4)
WA A4 25 14(56.0)  11(44.0) 11785  0.001
K FEd 31 4(12.9) 27(87.1)
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Figure 4 The prognostic value of EBV — DNA level in whole blood for EBV

associated hemophagocytic lymphohistiocytosis children during chemotherapy
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Table 3 The correlation between various clinical characteristics,

plasma or whole blood EBV — DNA load and the prognosis of patients

with EBV associated hemophagocytic lymphohistiocytosis (% ,x +s)
SR e s

fit 6ol e XM Pl
WA
2% 29 64.8+9.0  0.051  0.822
=2 % 37 62.2+8.0
BWbRE
<38.5 C 4 50.0+25.0 0.213  0.644
=38.5 C 62 64.2 +6.1
JER
H 54 62.6+6.6 0.107  0.756
I 12 66.7+13.6
SRS
<3 x10°/L 31 76.1+7.4  4.659  0.031
>3 x10°/L 34 48.4+9.0
IMETEE
<90 ¢/L 34 50.0+8.7 5.166  0.023
>90 g/L 31 76.9 +7.7
1M/ MR
<50 x10°/L 2 58.9+7.7 0.396  0.592
>50 x10°/L 23 69.3+9.7
rpPERL 2 f 24 5
<0.5 x10°/L 22 43.8+4.8  4.556  0.033
>0.5x10°/L 43 72.0+6.9
=
<3 mmol/L 34 64.7+8.2 0.132  0.716
>3 mmol/L 31 60.5+8.9
YR A
<l1.5 g/L 29 54.2+9.4 1.299  0.254
>1.5 g/L 36 68.3+7.7
BREH
<2000 g/L 27 68.3+7.6 1.044  0.307
=2 000 g/ 38 54.6 9.7
B SR A G At A
<15% 42 52.9+8.1 3.698  0.054
>15% 24 77.8 8.0
nalE T CDos
<15 000 U/L 23 78.8 8.4  3.740  0.053
=15 000 U/L 46 53.7+7.8
A IIEENE
B 54 62.6+6.6 0.185  0.667
& 12 66.7 +13.6
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Table 3 The correlation between various clinical characteristics,
plasma or whole blood EBV — DNA load and the prognosis of patients
with EBV associated hemophagocytic lymphohistiocytosis (% ,x +s)

RSN Qv

<o S 2
i 6l e XMW PN
HAbAg bR
I R G5 R
7 14 28.6+12.1 12.429  0.004
i 52 72.7 +6.2
TR e S
<200 U/L 29 62.5+17.1 0.002 0.962
=200 U/L 36 62.7+6.5
KRG R A NG
<200 U/L 41 50.0+20.4 0.426 0.514
=200 U/L 24 64.0+6.3
BHHAE
<25 pmol/L 49  75.0+10.8 0.745  0.388
>25 pmol/L 16 60.6 +7.1
HEN
<26 &/L 51 42.9+13.2  6.309 0.012
>26 &/L 14 70.1x6.5
<2000 U/L 14  78.6+11.0 1.760  0.191
>2 000 U/L 51 58.3+7.0
112 EBV-DNA
B2
+ 16  12.5+8.3  35.794 <0.001

- 45 81.9 +5.8
74 A

+ 13 15.4+10.0 34.090 <0.001
- 44 83.7 £5.6

4>1fl EBV-DNA

wIT2 A
<5x10° #1/mL 23 91.3+5.9  10.680 <0.001
>5x10° $#01/mL 38 47.4 +8.1

1RIT 4
<5 x10° #01/mL 31 87.0+6.1  11.030 <0.001
>5x10° $01/mL 25 44.0+9.9

1 :EBV.EB J§# EBV.:Epstein — Barr virus

J7 4 JE I3 EBV-DNA FEZEFH M) LA Ar 2] AL T
1M1 3% EBV-DNA %R g8 L (XU % =7. 14, P =0. 0325
95% CI:1.189 ~12.880) , ULAL, LTI AR 2 R 5¢
ZE (X HLE =6.455,P =0.042,95% CI:0. 640 ~
18.649) 1.5 EBV-HLH & JLT5 A RS AHK, 45518 I
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Table 4 Multivariate analysis of putative prognostic factors

uiH Sy E s 95% CI Pl

i 3 )
H4iE( x10°/L) 3 1.570  0.351~7.038 0.555
Mer#H (g/L) 2 0.630 0.152~2.626 0.527
rp e 4R % 4 ( x 107 /1) 0.5 2.775 0.512~15.041 0.237
B SRR (% ) 15 1.260 0.352~4.508 0.722
AT CD,s (U/L) 15000 2.336 0.365~14.942 0.370
PRI E RS T B +/ - 6.455 0.640~18.649 0.042
HEM(g/L) 26 0.356 0.053~2.381 0.287
2 JE I3 EBV-DNA +/ - 1.653  0.265~10.315 0.590
4 J#1f13% EBV-DNA +/ - 7.140 1.189~12.88 0.032

2 JE4ift EBV-DNA(#%01/mL) 5.04 x10° 5.356  0.616 ~16.574 0.128
4 Ji4: 1l EBV-DNA($£01/mL) 5.09 x 105 0.583  0.075~4.535  0.606
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