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Clinical features of children with Epstein-Barr virus-related acute liver failure: an
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Abstract: A retrospective analysis was performed for the clinical data of four children with Epstein-Barr virus
(EBV)-related acute liver failure. There were two boys and two girls with a median age of 10 months (range 8.5-44
months). Of the four children, three were diagnosed with infectious mononucleosis (IM), among whom two met the
diagnostic criteria of hemophagocytic lymphohistiocytosis (HLH), and one was diagnosed with past EBV infection.
All the children had positive EBV DNA in blood and all had pyrexia, hepatomegaly, and jaundice on admission. Three
children had the symptom of splenomegaly, ascites, or vomiting. Two children had enlargement of cervical lymph nodes,
skin rash, or pleural effusion. One child had gastrointestinal bleeding or stage 2 hepatic encephalopathy. All the children
had an abnormal lymphocyte count of <10%, and only one child had leukocytosis and thrombocytopenia. Among the
four children, alanine aminotransferase level increased by 10-100 times; total bilirubin level increased by 3-5 times;
lactate dehydrogenase level increased by many 10 times; prothrombin time prolonged significantly. All the children
were given antiviral therapy with intravenously injected acyclovir or ganciclovir, as well as hepatocyte growth factor to
promote hepatocyte growth and hormone to alleviate inflammatory response. Two children were given plasma exchange
in addition, among whom one was given the combination of continuous venovenous hemodiafiltration. Two children
with HLH were given chemotherapy according to the HLH-2004 regimen. Three children survived, and one child with
HLH died of multiple organ failure. It is concluded that EBV infection can cause acute liver failure and that early use of
multimodality therapy including blood purification may be beneficial for prognosis in these children.

[Chin J Contemp Pediatr, 2018, 20(12): 1030-1033]

Key words: Acute liver failure; Viral hepatitis; Epstein-Barr virus; Child

[ i HIH ] 2018-06-12; [ #23ZH I | 2018-11-12
(Vg ] XIEE, 5, Wit, BETE,
HfEES ] =A%, B, #d2.

1030+



20 % 55 1230 FE SR & Vol20 No.12
2018 4 12 A Chin J Contemp Pediatr Dec. 2018
JLEE 2 PE I U1 8 = 35 (pediatric acute liver MRHG A M, £F A H R 30 (2) HLEBV- K

failure, PALF ) J& 50AE Wi 47 b 0 ™ 1 i BUE 1
JRHZ—, BWRAL, (HRIERE Y, PALF DI%E
AL B B . s . BEOK 2 0L, R
KImbLEsE R 2%, 78 LRI RAE I NREEA R
B0 R, BV T Bk e, A5 A3 50%
() BB LR e R 2 A A IR 2700 e 2 T K
PALF [EZJHHZ —,

EB 5 5 ( Epstein-Barr virus, EBV ) e —Fh Xt
NZEEOR R 5, EBV L AE 3R VE I Y 3k
Wk, FRE 20 20 80 AR A R R, 3~5
% JLE MG EBV FrikBHME R Ky 80.7%~100%, =
10 Z i E 2 100%™, SR, EBV ERYLEU™ Hik
BEPEIF R, 2L BN JLE L N
Lo ARBFSE E4E 4 1) EBV YL A 5& PALF LAY
G RAE A, DA I PR X2 IR

1 ARSH®

1.1 HRIH

2013 4E3 A B 2018 4E 3 A By iitH 4 L&
= Be PICU JLicih 2tk T R ol (PALF) L
114, Hrhis Wy EBV YL A SC 1 4 4, 4 4
Bl B 2B, o2, 410 (8.5~44) A
Ao 3 Bz AL Jeth A A0 i3S 2 9E (infectious
mononucleosis, IM ) . 1 FliZWr ly EBV BEA:EGL
3451 TV H AT 2 (5104 - I i 40 e L £ 2 40 34 A=
JiE (hemophagocytic lymphohistiocytosis, HLH ) 12
Wrkrife, K%M HLH AHCHEH (PRFL, STX11,
STXBP2, UNC13D. SH2D1A. XIAP, ITK,
LYST. RAB27A) ¥j¥ItE. 4 il JLREA:fdERE, ¥
TCIFAEREN AR | S BE Bk b ol HLH S5 5% L .

PALF 2 Wikr e M, BE A2 T 2 008 P T 1)
L BLEE T A0 IR FE, FF 5|k ™ i 5,
SHEZRGYIREETL, EEUA RS, HE
A A AR (I R 2R A A, KPR dE . i
R Kl TR E B e300 A e &
P& TE S 4E 2R & KL S INR = 1.5 50EE il i )i it
] = 15s; JCHFPEMOR R B 4B R K5
INR = 2.0 ol i 5 R = 20 s,

IM 2 W2 B8 SCiik P bR (1) I AR
RIE: KA WHRAMAR | FRELE A FFIRK.

FePi R (VCA) -IgM (& FHH:, H ¥t EBV- & 15
(NA) -lgG HLIEAYE;  (3) 17 EBV-DNA &
>1.0 x 10° /mL,

EBV BEFEIRYL 2 Wibr e . HT EBV-VCA-IgM
BT, $T EBV-VCA-IgG itk BHM:, Hbt EBV-NA-
1gG PriARBHME .

HLH 2% 88 HLH 2004 Frift 7',

1.2 WIRAE

HlE 8 — I R R S50 2 A bR, (1) 1Ifi
PREEAE R : KRS . I . AR Xt |
F29% | REEE B FFRELI G 100 . A R K S RAAALE
Rl Jifi B L BRI R GEIF A, (2) TEERE:
L R R & I S 25 b L A 6, b, i
FLER . WM . FEIIRE. s, BEimIige,
PIHFRMEEE (A, B, C) . HIV, HJEHEREE. X
TR K - IR TR . BN . EBV
25 MG A2 F1 EBV-DNA ki . T B 4,
1.3 HITESHF

KM SPSS 115 A T Bimab B, TH e %Ok
SR (GERD) FoR, PO E R (%)
R,

2 #R

21 RS

4 FEILA B, ABERTERE 4 (3~6) d,
KAk, g >39.5°C, 4 BISA TR,
BOE, 31911( 75% ) BA RECE K SCE I SEIR
241( 50% ) Stk EL 45 KRB 2 Sk, 141 25% )
R A I B 2 B R

A B 4 45 8L IR R 28 B3 Ak 8.2
(4.4~15.1) x 10"/, IMLTEEH 113 (110~129) ¢/L.
M/HR 146 (44~102) x 10°/L, 4 ) 5 LAY S 283k
BB <10%, 14 (25% ) Hi B A 20 0 T i 5
D 4 6] O LEE I 10~100 F5 7 5
PIE IR o0 E 0 B & 3~5 5Tk . KA
FEIMAE . RANINAE , LR B B 10 £5 75
EEIMIRE W T 2 L (50% ) i 2 54 T
T B PR R AR FE T s iR B s 11 259% )
BILEA RS UEF TS . W& 1,
4 FIEBILMH . . NEIF RS S HIV,

1031 -



%204 5 12 1)
2018 4F- 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.12
Dec. 2018

W, KB EE. KJE - 7 R IE 20 5 A E 4
9 25 I 95 2 A A BB . 4 B 8L I EBV-
DNA 1 BH¥E: #2 D1 %09.17 x 10°~1.11 x 10° /mL;
3L EBV MG AR A 55 IM IS 2 Wibr i,
1 B3R EBV REAEL
22 BITKRFA

4 19 FE LIRS T BT % 5 s E v B YU
B, PENFANMAE R T, DL RO i 1 A
o (5 H 20 mgkg, 3~5d 52 a ) WAL RIE
RN 2 BELT LA EGGYY, b1 filEE
S R IVK - K OGS A g (CVVHDE) 3R
¥7; 2 4 HLH L% 08 HLH 2004 77 %4ky7 . 3 1l
BILAENE CHp 1 R4S 7 g eisyy ), 1 4l
HLH BJLH Z 28wk (FFohre sk . PR
FAELEAIE . Wi, DIC) ZET-,

F1 4 BIERILAMIAE L FIEE MIBEYE =

fhE b Gum) sam 0 R
ALT (U/L) 1893(640~4368)  9~40  4(100) 0
AST (U/L) 4812(498~9194)  15~40  4(100) 0
TBIL (umol/L) 86.8(65.2~96.0)  2~22  4(100) 0O
DBIL (umol/L) 62.6(59.8~67.5)  0~8  4(100) 0
HHEH (2/L) 26(23~30) 40~55  4(100) 0
IMU8% (mmol/L) 5.12.9~10.8)  3.9~6.1 125 1(25)
1144 (mmol/L) 127(124~130)  135~145 0 4(100)
1% (wmol/L) 62(26~98) 9~47 2(50) 0
MRZEE (mmol/l) 89(5.8~12.6) 1.7~83 2(50) 0
ILILEF (umol/L) 72(33~108) 46~106 1(25) 1(25)
FLERI A (U/L) 3230(1623~6297) 80~220 4(100) 0
HRE T (ng/L) 11(4~56) 0~7  2(50) 0
PT (5) 24.8(20.9~28.8)  10~14  4(100) 0O
APTT (s) 79.3(56.3~115.2) 23~35  4(100) 0
INR 2.1(1.8~2.8)  0.8~1.5 4(100) 0

e [ALT] N 2 PR 2 3 7% 7 il [AST) T & J R A L% %
fit}; [TBIL] EHZT 25 [DBIL] EAZRHLIEK; [PT] 5E 0 )5 [R]
[APTT] {iG A0 /058 ML 6 A fR] 5 [INR] FEIPRFRIELL LUAE

3 it

EBV B G R 2 e w i F 0, f
5% 1 W AN 1887 1942 3% JIF RS AE Y H 3 P AX
0.21% W RFIIRE R i EBV JE YL Ir e, A ME5E 4
Bl EBV JER YA G 2t P o Re B AR L, Hop{ 1
A7 P s 2 B B, R4 )L s s PR 3=

PRAS LY 530 55 AN R o e bR 0k
ANFUIREREB AR, LW R wME ", ARgiIL
1) S R B 40 Y <10%, X 1 4] (25% ) HBLE
20 T v /N 2D, 1 B LA g 54 A %
B IM BJLTT BB = AR i S e AE . EBV JK
YR B PN RER 3 ALT — A T IE % F R
54%, R 10 £5, At 1000 U/L; 24
HH BRI B R AT 2R T AR IR B e
A f8 L e 2 RS 5 10~100 £% . & 145 br
WS H . A DR R oy E AR, i
EBV JE&YLn] i S BOR R AT IRAE . 2 PEIF ol B
W,

EBV JRYL A S ITE EBV ELEEAL -2
Jite, T T EBV R S5 bk T A0 A IR i RN 20 i R
TR B o, VAR T EBV 1
B 4IAR AN 2B S, DRI EBV RT58 1) B ol A —
B A0 RIRBE, AU D0 B 52 . F4
HUIRFE 1 AR 2 B EBV J& YA 5 HLH, 42
7N EBV JEL AT S0 41 PR XU th 2 1 ™ o T
rRemiE py A 1

EBV &Y H 56 20k I R 09 51012 W7 o0 I
M, JCH/NBILPAEPURRE 1 22, EBV I 2# A
MR, It EBV-DNA & 2/ %H2 K EBV
YA B L AR 4 ) LI TE AP AR R
L35 EBV-DNA # 5 #4UE 52 4 EBV &4, BRIk
HAl s 5T e, 454 EBV BYLHH 2t F%, B
DR 2% 4 T IR o BB A7 JHF I 2 U B 2 A A S T4 40
EBV 43FAEW2A A

KT EBV BYLAH ST 5 PR B 1R 7 HRGE )
A HETHELZ EBV BT & IR
ARG B ILI LT BB B oOE H IS kAT, 3
B, WIRAY AR REXT EBV-DNA #E-45877 5 1)
AW, A LA TR B 5 1A e LA
W EBV B TS I B R AE IV, H & TR
HIMFIRIT EBV HICAMENTF DI RE B H A k=
BEDLG BRI IR AT . 1020 B o T iy i 2o )
A 3 0B EE 10 1) B I 10 T B0 A Ik i A 2 Y
FRESF 4 " 3R5E 5 ) CVVHDE 1697 )L 2 M)
RE ol UL, AR RERS B3 I ARE R AN T BE
BEAR I 2K, LD RE w8 R FBEZ
— o [HICT MR AR YT 2P I DI e vs Sk 1
TR VRS A R L 5 RS 3 <40%

1032+



205 5 12
2018 4F- 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.12
Dec. 2018

TBIL>5 mg/dL ) PALF S LI HEAT I Ak 01
i, ALBIL 1R B 1 14 TS E
el & CVVHDF i Bhiayr, 2 618 JLeY I Dihe 9
WAL BRI T REMR S I, 4G A A
25 f4i] EBV B 5 R 5 & M R sk SorE T R
Wy, FET-HRIE 68% (17/25) , 1k 8 il 5 4
BT T B AN, A4 4 flrh 1 BIFET:, HAE
TR JE AT B M I D RE R R 4, UH
JERIR LT N BRI LT B AR R A LR
RGBS, DL R KPR, PICU YT
TCEAF PR FE R A, AR S0 SR R ot 2 e o
M3 EREL S CVVHDE £ 56 B8

M2, EBV IR eS| i L S o AE
WIFAET, FILS TR L RA IR YT TR P B 45
FIRIT A RRMGE S, (AR BB D, &
H A% EBV U E TR 2000 Bk, A Tt —
ST LAFE SR AR

(& £ X k]

(1] ZEmey, sie? . L VAT RE s B2 T HEE ()] R
253k, 2015, 21(4): 674-676.

[2] 5%, SUTE, SIKDF, 4. LISl RE s S
BSZIR AR (] E G ARULRRA, 2014, 16(12): 1250-1254.

[3] Squires RH Jr, Shneider BL, Bucuvalas J, et al. Acute liver
failure in children: the first 348 patients in the pediatric acute
liver failure study group[J]. J Pediatr, 2006, 148(5): 652-658.

(4] wmorAh . WHETE  L0g ., 55 . JLE EB R YL AL Y PE AL
G Z2RE MG RASAE )], ST URHIG IR 27 | 2010, 25(10):
725-727.

[51  WAREES LR R R A, A E LE EB J TR P
PEL . LT 2 ARIE E EB TR AR DB 12 W AR
TR [J]. h AR LRHRE | 2016, 54(8): 563-568.

[6]  Mellinger JL, Rossaro L, Naugler WE, et al. Epstein-Barr virus

(EBV) related acute liver failure: a case series from the US

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

1033 -

Acute Liver Failure Study Group[J]. Dig Dis Sci, 2014, 59(7):
1630-1637.

Henter JI, Horne A, Arico M, et al. HLH-2004: Diagnostic and
therapeutic guidelines for hemophagocytic lymphohistiocytosis
[J]. Pediatr Blood Cancer, 2007, 48(2): 124-131.

Yang SI, Geong JH, Kim JY. Clinical characteristics of
primary Epstein-Barr virus hepatitis with elevation of alkaline
phosphatase and y-glutamyltransferase in children[J]. Yonsei
Med J, 2014, 55(1): 107-112.

Crum NF. Epstein Barr virus hepatitis: case series and review[J].
South Med J, 2006, 99(5): 544-547.

XU . JLE EBSRTENTSIGYT (1] I SLRER R | 2015,
30(5): 343-346.

FERE, 2R . KB g RERS AT S W I 0 IR L 4 2 i
AR AT 0. R B 1 A MR 24 A L 2012, 35(4):
297-304.

VEAE | Wt | BREE | 45 . LT BB R fp/R e B AL Yot iy
2N MO 2R e RS R RIS B8 2 A A 0 A (0], v S LR
i, 2013, 28(3): 200-203.

Singer AL, Olthoff KM, Kim H, et al. Role of plasmapheresis
in the management of acute hepatic failure in children[J]. Ann
Surg, 2001, 234(3): 418-424.

HREDT , TRE A, R S5 S - SR B
YT LS MEIT D RE s 5 BRI ()] R 9SHLRk
L2011, 26(4): 272-273.

VRHE T B AE L iRdHe (D) 7R 2 e
B BUL TP IR RBLH (1], A2 JLRR 2% | 2014, 52(6): 433-
437.

Nakazawa A, Nakano N, Fukuda A, et al. Use of serial
assessment of disease severity and liver biopsy for indication
for liver transplantation in pediatric Epstein-Barr virus-induced
fulminant hepatic failure[J]. Liver Transpl, 2015, 21(3): 362-
368.

Zhao P, Wang CY, Liu WW, et al. Acute liver failure in Chinese
children: a multicenter investigation[J]. Hepatobiliary Pancreat
Dis Int, 2014, 13(3): 277-280.

Deep A, Stewart CE, Dhawan A, et al. Effect of continuous
renal replacement therapy on outcome in pediatric acute liver
failure[J]. Crit Care Med, 2016, 44(10): 1910-1919.

(A A )



