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Abstract

Objective: To assess the association between Hepatitis E virus infection and hepatic failure in China,
as well as to investigate the clinical characteristics and risk factors for severity. Methods: A system-
atic literature search was conducted across databases including PubMed, Web of Science, Embase,
China National Knowledge Infrastructure (CNKI), and Wan Fang, focusing on studies published be-
tween 2012 and 2023. Studies were selected based on predefined inclusion and exclusion criteria,
and the quality of the included studies was assessed using the Newcastle-Ottawa Scale. Meta-analy-
sis was performed using RevMan 5.4 software. Results: A total of 21 studies involving 5663 patients
with acute HEV infection, among which 853 cases (15.06%) progressed to severe hepatitis. Patients
with elderly (OR = 2.62,95% CI = 1.98~3.47), male (OR = 2.05, 95% CI = 1.06~3.98), underlying liver
disease or co-infections (OR = 0.29, 95% CI = 0.21~0.42), and diabetes mellitus (OR =2.11,95% CI =
1.42~3.11), are at an increased risk of hepatic failure. For patients with co-infection, the main risk
factors for severe progression, ranked from strongest to weakest association, were liver cirrhosis
(OR = 5.76, 95% CI = 3.61~9.19), autoimmune liver disease (OR = 4.01, 95% CI = 1.35~11.92), HBV
infection (OR = 3.95, 95% CI = 2.21~7.04), fatty liver disease (OR = 1.13, 95% CI = 0.63~2.03), and
alcoholicliver disease (OR =1.07,95% CI = 0.57~2.01). Conclusion: In China, older age, male gender,
superinfection, and diabetes mellitus are significant risk factors for the severe progression of acute
HEV infection. Notably, patients with concurrent liver cirrhosis face a markedly increased risk of
severe outcomes.
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1. 518

HHT, Y5955 55 (hepatitis E virus, HEV) /88 & 43k SUEBUR M 2 14 IF 6 I BRI 2 —,
@ ST 26 (RIAR AT B i R IX, i o, 76 2019 48, RERMHF R RFERTEE 10 /AT
2.02 Bil[1]. 2k kAT % (acute hepatitis E, AHE) KZ N EIRME, ZEEEBENTRERE, EFINFE
SPIEVRIT o ST, —Lep i NI YL HEV J5 AT R A IE AL, iX 390 T S 52 5 (acute liver failure, ALF).
TET-SEA RS AR, o B B2 R R B BT 4, 3BT B AEAL,  FLAH O fa e R 25 mT R
ALARAEES  BEAT 8 M I %95 (chronic liver disease, CLD) {FURIRAS . BERTG . Fli B 50 M S e AR &S
[2]-[515, AHO&T-I1X 8 A 3 i) SCRRARGE AR X A BR . BN IS, YT 580 5 AH OG- %2 48 (hepatitis E
virus-related liver failure, HEV-LF) & 4 5 7E 4%~75%:2 1], A7 R A2 3K 21%, LR AT 48.5%~53.3%
[6], HEZEF EAR#EaS. HECT 2k BT 28 1S T 745 RAAE—E £ 57

AHF TR IR E HEV IG5 EAEL A G R AT Meta 00T, B 768 HEV-LF F5 100 5+ i
BEIEE LR 2= U o

2. MR A%
2.1 XEie®E
K H E R SR R A R Tk, BT HE AR ZE PubMed. Web of Science. Embase. H[E %1%
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(CNKI). J3 7 ¥ Bt b 2012 4E 1 A 1 H% 2023 45 A 31 HE 3 semk. cka Rl 24k
R B . IR F i B IR 25 AU EEVEIT 28 . SRR 26 . TR 58 . IR EEE.
EAL, e . PIE. SRR hepatitis E. hepatitis E virus. HEV. AHE. liver failure. severe.
China. Chinese. [FiF THZRCOH LEHKSH k.

2.2. XHkTHiE

2.2.1. CEAHANKRE
(1) WFFRNBEABE BT & B RS HRE A e E —%(© MiEhi-HEV IgM BH%;

@ MiE-HEV IgG HMIVER AFEYE, BB MR AN 4 5400 E; ® HEVRNA BHTE), [FIR, &
HHIUAVER A DGR IRER I, WFRG . BOE, BOE —LRdRRE R, g7 RGO,
(2) FFEEBiZWibsdE[7]: © MEZ 190 E W B AEER ;. @ FEIBENE, Mg EL K (TBIl)
> 10 f51E% _FRR(ULN)EEE H ETF 17.1 pmol/Ls @ Al fEEAEE FFER; @ FH iR, iR
TEBIE(PTA) <40%, a%EPFrbrEILE(NR) > 1.5, FFCHBRHANREE . (3) & IRk 21 2t
JH 9 RIS, B8 [F) IS A2 I P B U s B, AL AE I8 ME HBV R 121 HCV B, R v
RS PR o I SR 0 1 B B e FFF e A5 FAs DX (R B o (4) ST R RESR B DG SR B BT 46 2
FOAROGIH 32 () ) 4 BdR - (5) T E s ¢ .

2.2.2. CEKHEBR¥RAE

(1) WA SRR E AR (2) ARG, BRASMEL ., Sl A ME . 45 R fatr s
MISCHks (3) SCBRRAUAZEA. Meta 0 HT. WS HESCE . FE. U080, MNERE ML EFILINE,
2.3. XEREITM

AR AR W/R - B K HEE % (the Newcastle-Ottawa scale, NOS)F-A/ BA BIHITF 75 A5 491 - i AT 77
PPN LEFE BT NBERERE(4 ANIUH S 4 45) AT ECPE ADNTH , 2 43)F0 8 85 I 52 (5 0] R 3 ) 145
RMEEAFIER) 3 MNH, 34), RIBANGE T 5B e s mk, 25894, Hh7-9 4
NEE SRR, 4~6 7 AT AR, 1~3 2 NARETE . AHE TN SCERY g A B b
2.4, BIRIREL

PR A4 BT RRE TN 5306} B s SCRRABEAT VPG 28 SUBRAE, W AR, @ e EiE s 3 4
N A B RE o AR AN N 5 HERR bR v 75 96 2 SOk, 6 57 B YA IS A SCRRZEAT BOE SR . SR E A A S
VB REFEFG WFFTHIX . WFFUE . mEI AR IR AL N B, Seit-4E4r OR {H 2 3 95% CI %%,
2.5. it abE

K H] RevMan5.4 B fH3E4T Meta 70 M7 dlad 2R3 56 0 B Geit 22 7 itk 45 12>50%, $RA7AE 57 ik
(Het-erogeneity), 5% FH B H1L 203 A% % (DerSimonian-Laired 12:) ; 75 JU) 5% F [ 5 2% 4 78 (Mantel-Haensze %),
i BT TR OR 8 M2 95% T {ZIX 1], P <0.05 #RxZRA G L. 1RIE Begg I -=F PN &
F At o
3. &5k
3.1. XHERER

i EIRA RIS R F 874 F SCHR, JEIE gAHERRE D bR L A EE AR B SCHR 47 R, R A S
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Figure 1. Literature screening process
1. XERTHIERAE

Table 1. Basic information of the included literatures

F L AANTHERER

=4 R Hh X EAPANE T WIARNEC s PRI NOS W
Cheng SH [8] 2013 I 7R 2003.01~2012.01 294 57 BRI 5T 7
Chow CW [9] 2014 s 2000.11~2012.02 161 7 BB 5T 7

Li F[10] 2022 WL 2000.01~2021.10 78 8 BRI 5T 8
Wang YJ [11] 2019 b= 2012.01~2018.12 809 80 P 1511 %F R 7
Zhang S [12] 2017 it 2009.09~2014.09 513 215 BRI 9T 8
T#pEr[13] 2017 1IEN 2003.01~2012.12 680 102 BA B T 6

X £ [14] 2021 bifg 2018.01~2020.03 179 23 PAZIAIE AL 7

P E[15] 2020 I 2015.10~2019.10 363 52 BABIHIT 5T 6
RALYH[16] 2013 AR 2005.01~2011.10 188 13 95 191 3t HRE 7

K F[17] 2017 TR 2012.01~2015.12 156 11 A BB 7 5
FKRBEF5[18] 2015 M 2012.01~2012.06 207 16 FAFIE 52 4

RUK[19] 2015 Jbxt 2003.01~2012.12 1165 132 BAFIE 55 5

Z=1§[20] 2021 | 2020.01~2020.12 63 11 973 151 % R 8
ZEYRYB[21] 2013 T 2008.01~2012.08 85 7 BAFIE 51 5
AR [22] 2015 ] 2006.02~2012.04 174 16 FAFIE 51 5
P22 [23] 2015 T 2007.01~2014.03 31 3 BAFIE 51 5

g [24] 2014 I 2011.01~2012.12 171 30 FAFITE 52 5
IR [25] 2012 G 2007.01~2011.09 107 17 AT 7T 5
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& HE[26] 2014 iz 2011.09~2013.07 71 5 BB R 72 4
Mt 75 [27] 2012 ki 2008.10~2010.10 66 6 BB 72 6
[T [28] 2021 ity 2020.12~2021.05 102 42 Pt et R 6

3.2. PACHEREAES

% 21 B SCER S R e 7T, LA T 5663 il Atk HEV IRy, Hid 853 41(15.06%) &
JEONERE . BFFC AR R A B R A (BIBE VTN )N 15~53 K. BEUTSE T, 43 433 1] £ (62.9%) 5 1 i
B, M 267 151 3 (38.1%) W B T T RESE T 4G o TS BB GBI 5 R, AR PR EES R
e DL KW FRIR R 52 m AHE SOREAGIIAROCER 22, 43 6 FOdhAT PR 41 1) Meta 4347

3.3. Meta 47
331 EEXRFEERER
1) 4w

AT 10 G SCHRIE B T AR o R R EAREAL I RE I, 2R (RIARES > 60 &) BE 7Sk HEV L5
KA RIRER N 9.1%~24.4%. 2257 i PE(17 = 16%, P = 0.20)#0 5%, S+ WILIRLSRIHE /D, MR H i 52 2
PR I8, G RN, AR AR R EAEAL MK K R [OR = 2.62, 95% CI = 1.98~3.47, P < 0.001],

L 2.
Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Li F 2022 4 19 4 59 2.7%  3.67[0.82,16.41] T
T 2017 38 156 64 524 39.5% 2.31[1.48, 3.63] -
FH% 2020 33 136 19 227 19.2% 3.51[1.90, 6.47] -
HRALIH 2013 7 51 5 137 42%  4.20[1.27,13.91] -
ki 2017 7 57 4 99  4.6%  3.33[0.93, 11.90] —
FKI%TF 2015 15 121 1 86 1.8% 12.03[1.56, 92.90]
R 2015 2 17 1 14 1.7% 1.73[0.14, 21.39]
7 2014 5 34 25 137 15.1% 0.77[0.27, 2.19] I
AN 2012 11 46 6 61 7.0% 2.88[0.98, 8.49] -
Ml 75 2012 2 22 4 44  43% 1.00[0.17, 5.93] -1
Total (95% CI) 659 1388 100.0% 2.62[1.98, 3.47] L 4
Total events 124 133

Heterogeneity: Chi? = 10.75, df =9 (P = 0.29); I? = 16%

Test for overall effect: Z = 6.72 (P < 0.00001) 0.01 01 1 10 100

Favours [experimental] Favours [control]

Figure 2. Meta-analysis of the impact of age on the occurrence of liver failure in AHE patients
E 2. F#eF/N AHE B & 4 FTRIBHY Meta 5347

2) 1ol

A 6 T SCHRIR B 1 IS I 9% FAEAL I N, 55 1R s A St HEV RS 5 R AR T 3 v R A
N 2.8%~49.3%. 4 5FME(? = 70%, P = 0.005)fx 5%, #0755t s, RPN R 4T, 455
BoR, BRI K AR LR K [OR = 2.05, 95% CI = 1.06~3.98, P = 0.03], L[4 3.

3) ESEKYL

AT 16 e SCHRSE K 7 S Bt R AT % EREAL IR, SRR B E TR SN HEV B S R AT
TE g (B8 0 2k 5235, Acute-on-Chronic Liver Failure, ACLF)(IHEZ N 7.4%~49.2% . 45 i 1E(12 = 52%,
P =0.008)k %, SWFAA &M BIE, RIS T, 4R ER, HBRGE AR EIE
1R 1 6 K K 5 [OR = 0.29, 95% CI = 0.21~0.42, P < 0.001], .4l 4.
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Odds Ratio Odds Ratio
r I Events Total Events Total Weight M-H. Random, 95% Cl M-H. 95% Cl
Chow CW 2014 3 107 4 54 11.0% 0.36 [0.08, 1.67] —
Wang YJ 2019 78 271 2 49 11.9% 9.50 [2.25, 40.06]
Zhang S 2017 151 347 64 165 24.8% 1.22[0.83, 1.77] ™
Fifih 2017 91 574 11106 21.2% 1.63[0.84, 3.16] T
% 2014 27 122 3 49 13.9% 4.36[1.26, 15.11] I —
FRHT 2021 35 71 7031 172% 3.33[1.27,8.72] e —
Total (95% Cl) 1492 454 100.0% 2.05[1.06, 3.98] N
Total events 385 91
Heterogeneity: Tau? = 0.43; Chi? = 16.77, df = 5 (P = 0.005); I2 = 70% ‘0_01 0f1 : 1‘0 100‘

Test for overall effect: Z = 2.12 (P = 0.03) Favours [experimental] Favours [control]

Figure 3. Meta-analysis of the impact of sex on the occurrence of liver failure in AHE patients
B 3. M5S0 AHE BE & £ FTRIBAY Meta 47

MolE R 330 0Odds Ratio Odds Ratio

Study or Subgrou Events Total Events Total Weight M-H 95% Cl M-H 95% Cl
Cheng SH 2013 15 176 42 118 10.5% 0.17[0.09, 0.32]
Chow CW 2014 4 130 3 31 3.9% 0.30 [0.06, 1.40] - I
Li F 2022 3 39 5 39 4.1% 0.57[0.13, 2.56] - 1
Wang YJ 2019 35 177 45 143 122% 0.54 [0.32, 0.90] -
Zhang $2017 67 211 148 301 13.9% 0.48 [0.33, 0.69] -

6 165 6 23 54% 0.11[0.03, 0.37]

3 78 8 78 4.7% 0.35[0.09, 1.37] B
7}‘(/J< 2015 66 1165 66 324 13.9% 0.23[0.16, 0.34] -
4 2021 0 30 1 33 1.4% 0.03[0.00, 0.57] —_—

4 62 3 23 3.8% 0.46 [0.09, 2.23] _

0 23 3 8 12% 0.03[0.00,075] ¥

8 112 22 59 8.0% 0.13[0.05, 0.32] -

9 76 8 31 6.5% 0.39[0.13, 1.12] -

2 54 3 17 2.9% 0.18 [0.03, 1.18] - T
%‘:Mﬁ 2012 1 29 5 37 2.2% 0.23[0.03, 2.08] - 1
[ 2021 5 12 37 90 55% 1.02[0.30, 3.47] D S
Total (95% CI) 2539 1355 100.0% 0.29 [0.21, 0.42] L 2
Total events 228 415

Heterogeneity: Tau? = 0.19; Chi? = 31.41, df = 15 (P = 0.008); I> = 52%

t + , |
Test for overall effect: Z = 6.87 (P < 0.00001) 0.01 0.1 1 10 100

Favours [experimental] Favours [control]

Figure 4. Meta-analysis of the impact of co-infection on the occurrence of liver failure in AHE patients
B 4. EBREEFN AHE BE K EFRIEH Meta S

4) FERIA
S 3 5 SRS B R %o I 24 98 0 Ak B SR, i PR3 BB E 2V HEV B S J R A JFF 3 v 1 MR
FN 14.0%~31.0%, J5 514 A FE okl PRI ) HEV-LF 8, 4R R :(12=0%, P=0.66), &7 E
S, WOR B ERA AT, EREIR, B PR A Y I 26 ERE A 1) SR I K [OR = 2.11, 95% CI =
1.42~3.11, P <0.001], W[4 5.

3.3.2. RS

TEWF I 1 B S YeX — N R, W T LT, AR, HBV e, B & S
UG J07 PR BRSO B B R ACLF IR AR Iy 6.9%~80.4% . 9.7%~46.2% . 73.7%~100%.
12.9~43.6%. 5.4%~100%. 458 Eox, & CLD g, [ 48 5 Ak 0 £ 6 PR 25 44 IR L S ek oy
SR EN GG A : IFREAL(OR = 5.76, 95% CI = 3.61~9.19) H & %y M4 IF5 (OR = 4.01, 95% CI = 1.35~11.92).
HBV /&% (OR = 3.95, 95% CI = 2.21~7.04). i i1 9% (OR = 1.13, 95% CI = 0.63~2.03). F§4# ¥ 77 (OR
=1.07, 95% Cl = 0.57~2.01). L% 2.

B Experimental 1R ¥ Control Odds Ratio Odds Ratio
_Study or re Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Zhang S 2017 30 55 185 457 55.3% 1.76 [1.01, 3.10] i
T 2017 15 52 87 628 29.0% 2.52[1.33,4.79] -
W37 2021 13 22 29 80 157%  2.54[0.97, 6.66]
Total (95% CI) 129 1165 100.0% 2.1 [1.42,3.11] >
Total events 58 301

Heterogeneity: Chi? = 0.83, df = 2 (P = 0.66); I = 0%

Test for overall effect: Z = 3.73 (P = 0.0002) 001 o1 1 10 100

Favours [experimental] Favours [control]

Figure 5. Meta-analysis of the impact of diabetes on the occurrence of liver failure in AHE patients
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Table 2. Subgroup analysis
F 2. AN

A IS MR REARRGEE, X)) OR (95% CI){# 121 (%) P {H
HBV & 13 6,212,254 3.95 (2.21~7.04) 72 P <0.001
AL, 7 4,612,840 5.76 (3.61~9.19) 57 P <0.001
H & s R 2 16,599 4,01 (1.35~11.92) 0 P=0.01
TR M 7 3 70,701 1.00 (0.57~2.01) 26 P=0.83
JIg 15 A P97 3 81,612 1.13 (0.63~2.03) 0 P =067

3.3.3. HBMSH

3 A ] 78 RN RIS A AT U M, G5 R EoR, PRI Meta Zrbrés RERE
Ky RXATRESVER L BIALS . ASFRIBEFC R BRI TT iBA AR 2 R OR . TT R ARG R E U,
RHISCHR & I 4 REURIEAR, BOWRRE, WA 3.

Table 3. Comparison of results between random effects model and fixed effects model
= 3. BEMH R FIE E MM AR BT B R EL IR

[F] e 2k A 2 BEATL AR AR

EALLISEN
OR (95% CI){# OR (95% CI){#
G 2.62 (1.98~3.47) 2.58 (1.81~3.67)
4531 1.75 (1.32~2.31) 2.05 (1.06~3.98)
&Y 0.31 (0.26~0.38) 0.27 (0.19~0.39)
S 2.11 (1.42~3.11) 2.13 (1.45~3.14)

3.34. BRRE

RPN 21 3 SCHRIEAT A i i 7 Bt o E Ik e ) AR PR K P A R SR I YN STk T i
B VAR A A 5, 170 6 % A0 B B R PR 3RS ) 10 U8 - B T I A B B h AN R, R BAS I T AN
IR £ i oy 4 ) e g, LI 69

oT SE(log[OR])

05T o,
.
,

, OR

2 + + + t +
0.01 0.1 1 10 100

Figure 6. Funnel plot of the impact of age on the occurrence of liver fail-
ure in AHE patients
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Figure 7. Funnel plot of the impact of co-infection on the occurrence of
liver failure in AHE patients

7. EERREM AHE BELERBIFHE

o SE(RD) .
H
0.02T [N
o
[
ol
0041 o1 V0
i o \
;1O
0.06 T h ' H
) ! \
h ! \
0.08T ’.' !
! ' \
) ' \
) ' :
: 1 Q RD
0.1 + = + s + 1
1 0.5 0 05 1

Figure 8. Funnel plot of the impact of gender on the occurrence of liver
failure in AHE patients
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Figure 9. Funnel plot of the impact of diabetes on the occurrence of liver
failure in AHE patients
& 9. BEFRFRN AHE BE A%+ FENRIE
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4. ¥1ig

AHIF TN R 28 5 AR AL I R4 3R 4T Meta 2007, S5 R EoR, F4E. B ESRYLIRIR
993 B 2 T G 2R 8 e 2 T 3 B ) E R R 3R

AR, BH MBI R E R E G R R, PRZF[29]1% N 72 R B, —J7 TH o] G2
BEA R K, %% RGRWNTS, RS %R HEV HRE H A UG SOERIH 3, M 51 B 5 i B i
RAE. FH—I7H, EFEEHPFILRITESAE. A IRR, GREFIEAREH. MBS, ARERNT
B, TR A BB S R . b, B REAAAAEE A R AR 2 I oL, T EE
S R D RE, 0 R Ak R o BEORAE IR IR IB YT N R BISE AR R () FR R R DA S I 2 Ak
b, RIZREEH ., 22 RHMERB A #1726

[FIS, 55t e HEV & GY 5 i s R &, B GIN B e s R 5w B st s, (R0 k47
W ZE AT IS, R IR R VE N BRI R, ATREE B T HE R AN ET T R R R TR AR
K7 F 5 HE N2 EH K FE[B0]MHT B X —450, JAOIIVNIZE: AR hA17% i8S 51k
A B2 2 AT 2 i ARG =i [30] HEVEIER X s R4 B A A E S AR OG . DRIk, S PR A A e ZE L
I B9 FE AT R BE AR I G 2 U Y

KRG RN, HEEY, JUH R R N E T AHE 38 & 4E ACLF I\ XU &, 1 2 A
WAESE TiX— s, #ilhn Hamid SF[311A0F 742 % 26 CLD BB FH Y HEV Z 5 Al 5] kg™ & (1 FF Ik 2%
RAZVER AR, SR RFIFET I, Kumar 25[32] 3 t48 78 Z BT RFRE AL 2k oAU i b, &9
St HEV &GS B R AR R0 — IUE A BB BA S 50T 970 A4k, 3 3k 47 404,
KL HEV B B 518 i1 SV I 2 8 (1 K AR ST AH DG [33] o BRAE ACLF & & ML, — 75 T 7] GE A& HEV
BERSOE T R e RN, SRR IORANM . T A0 BT SR IL-6. TNF-a. IL-18 K&
RN T 53— 7, HEV Yo S BRI N [34] [35], i = JF Ik (1 S s S8 RE ISE, 33 17 5
RIFFR ) RA . XN ERST I MBS PR BER YT, JF% V)R BETh e e t, St i 5677
HWE

Meta 73t 4h S di th, BE IR 2 SR e J5 BRI X — fa M 25, 5 Wasuwanich [36]5F A B 5%
G5 —B0 AN ATRE TR 197 DORR S b PR s S S LA Th e, X W Re S AL B, TR /AR
P NRWIEEIEA R[37]. BRIk, 5] S CE & 30 ) nT fe G B T B e o AU

SR, AR FRAFAES — B RMRME: (1) BT RIRATRNSS HEV JEF B 5L[38], AN
WIS AR S BRI I 5, PR R B ) s, ASHIE 78 B A N SCHR BT R R [, — @ F2 B2 B |
SERMRTNE, (2) TR GREI0H FFAME . IS B & R SRR >, BT Meta 7
B, BRI FL. (3) AN SRR TR =, BT REAEAE SO BB 5

25 LRTIR, A Meta 7347 B 7Rl I RGVEN FIREA I SCERH 80, UES 7224 B S,
B PRI 5 N 25 55 AHE S8 R AR T 36 o vy AR, 2 TR) PRV DI OR 2R o 31X — R IANSUINER 1 FRATT0F Y Ji 4 i
EAINEEY A ] (7)7 S22 N O UM i N () Z N VE YA S e S S =T D EDAN = S = B O 2 =
JEFLEER Y I R H R T HEV J&g . ok, ME T 5 AT A (40 HEV IgM. HEV 1gG. HEV RNA %)
AUE A (FFTh . EThAESE4R4R), Mt Rl HEV MUBIGEIR Y. HEV-LF MRk, &5, e
KAL) EE, PRI, RN ISR SCREG YT, a0 4EHRe /K B fd T BRI . s il g il
B L S PP i 55 o 3 S 2R 1 B S Tt k3 R R e S R R TT RCR . BRI IR 2% EEE A KU
G0 AAH, RN AL DA KIS, iR BB R AT S ST R 2 (i R KT
L TTHR .
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