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5 (Abstract)

HE

IR 46 (R, Hepatitis E, HE) J& /R RFiaEE WA R, Hepatitis B
virus, HEV) BIRIAMEI %, TEAEIEOEHE. AR W UL,
Hlr L R AR R R e b I SO FE AT X, IR B R UL R AT . R
B B FWAT R B, HUE RIS (A T BRI 2, 528 7R (1 AL

Fe PR S IR A T X 2 o Pl AT A 18 I RAT %6 IR AR 35-60%Z 18],
T PR 20 22 T 28 Th BT 7 (R EE IR 10%-55% 2 1] o 1986-1988 471 3k [ it
R T A B R KRB BRAT, Ko 12 5, e BT A, 2
AL F ik 20%.

RE DR B R K ANBEP PRI N 124.4 90 3G, S LB
PACEE IR, BERHTARACE B VE A fE 5 REOZAC T BITE AR5 1.53/ 07 A
Vs 201.9/J7 N). 28.41%M e & B8 Atk ki, Z258Eai. WG
B, HULZEAL BT, fEFER. Bemh I i & — P 2 s
B

ARHOBER T “EA CRFFRD AR (p239)” e PILE A
VA DI S LRI 5E 8 T T BRI, B R A e A P s Jm ok
I ARV IR & i S I SRR, 0 — O 1 e e S e . S
ORISR R 5

I 112,604 22 G REH NI TG, Foh 97,356 44 (86.46% ) 58 A REAL T,
Forb 11165 4435 B8 56 U IR PERE T, 4154 44 SE e Re ATERRIE, 7115 44
SE TS I AT o A0 4RGSR L 5 TR S PR 1 A1) AP B A5 3 1y 1
Al (2>0.05).,

11165 4 Gt 5 NREDURT 1gG PUARRH 30 47.34%, BHPE BT 240
AIKF 2 0.54WU/Mml. efEfef)n 1 AN (Tm), WERATURAT 1gG Fiik =
1 98.69% CRHRAL 2.13%), “P-HHIHAIKIT-2 19.02WU/ml G 41 0.13WU/mD),
PUAT B KABHON 139.27 1% AL 1.02%) 0 $E7R IR 1 FLAT R4 (10 g
JRrE.

I 2 S i LA AT R PTAR BH % %6 (99.86% ) i T G il DL A B 1t A
(97.41%) (£<0.001), {HNSFUAIKT- ]2 S wir Hia BH M E i T S AT He ik )
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PEABER) (24.74 WU/ml Vs 14.96 WU/mD (2<0.001); etk T35k KT
15.94WU/ml, & T % 1ER 13.00WU/ml (2<0.001); GarfiiikBit: Afedh, R4
W B AR Dy P W AR e SN, BUKCPBUR AFR By (P<0.001).

4154 4 G FE AMEREFUNBETD, R fE f5 1AM (Tm), #fEfsE 13
ANH Q9m) A5 25 A1 (3lm) TR TR 73504 99.9%, 99.7%F1 96.6%
O IRAL R 2.50%, 3.85%F1 5.96%55), 3 AN E] A5 1 3 HTAR K T4
14.76WU/ml, 1.46WU/ml. 0.56WU/ml Cit 204 0.04WU/ml. 0.04WU/ml Al
0.05WU/mD) (2<0.001), 28I v i 2 A8 G A PR RFER i IR LR BH 3 A
PR

LR Tm B UK = T 5, (HE] 31m B R BRI — K, otk
K 0.56WU/ml, 1K 0.55WU/ml; ARFERE BN 3 1m FiAA A ORFFAE— M4
SR KUE, 16-20 ZAERE A5 A 0.96WU/mI, i HLAhAE# B AE 0.49WU/ml
-0.62WU/ml 2 [,

5 7115 G RAP PRI S AR D, 2 AR R e % 123 49, sk
PN 1.73%, FHEGeRE T2t (2.19% Vs 1.46%, £2<0.05), TASFERZ
MR R Z R AW . I 22 4], EGEF 0.62%, WAL 101 4, JRHeR
0 2.85% (P<0.001). JFFHEHT 2 5N I EMA DRI 30 78.25%, $7n [T By A
1 RAF ORI SRR o ST AR B AR ORG24 69.44%, KT
RTPUARBIE AT 81.90% (2<0.05).

PUSNHT 1gG PRI 0I5 B G 1) B 3% o 0 21 G0 B Pk B P a8
HIP- B 5K AN Tm ) 14.76WU/ml K %3] 19m () 1.46WU/ml, {H 7m-19m A1
19m-31m [EGER550 K 0.289%1 0.337%, ZFAHE, /R 1.46WU/ml 5
14.76WU/ml [FIFE AT RAF (K ORA I R e 31m 1R PR KT A
0.56WU/ml, Jii &L M7 B S A A MR AT e AT

AWTFAIIRR I B ARG 0 R 0.41WU/ml, DLtk FEAiliE )
ST BRI G J5 GG (8] 4-4.5 4F 2 [A]; ORI HE N Ry 0.14WU/ml,  #ED
JIF BRI S5 R IS IR R 14-17 SR 2 08) o BOJFE T G r A I B/ i T B4R

R, HAORY R T B

R D eE; BenTs liths SRR AE: GRS
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Abstract

Hepatitis E virus (HEV) is now established as a major cause of sporadic as well
as epidemic acute hepatitis. Seroprevalence data indicated that one third of the
world’s population has been infected with HEV. Although most cases occurred in
developing countries, hepatitis E is no longer rare but may be the most common cause
of acute viral hepatitis in industrialized countries. The severity of illness increases
with age, the overall case fatality ratio is estimated to be 1-3%. Hepatitis E has a poor
prognosis in pregnant woman withthe mortality rate of 5-25%, and the survivors have
high rates of spontaneous abortion and stillbirth. In patients with chronic liver disease,
superinfection with HEVresulted in higher mortality.

Because HEV specific antibody has protection against HEV infection, and there
is only one serotype for 4 genotypes, preventing Hepatitis E through vaccination is
possible. Until now, there are two recombinant vaccines that had undergone clinical
trials and were proved to be safe and immunogenic for the seronegative subjects.

A randomized double-blind controlled clinical trial of Phase III was carried out
among 112,604 healthy volunteers aged from 16 to 65 years old in Dongtai City of
Jiangsu Province during 2007-2009 for assessing the effectiveness, with the
vaccination schedule: 3 doses at Months 0, 1, and 6, 30pg/dose.

97,356 (86.46%) received all three dose assigned vaccine in the pre-specified
time frames, with a mean age of 44.82 years (range, 16 to 65) and a male to female
ratio of 0.77. The age and gender distribution between the vaccine and placebo groups
among the full analysis set and the various subsets were similar. In per-protocol set,
47.0% (5835) were positive for anti-HEV on Om, no significantly difference between
the vaccine and placebo groups.

A total of 11,165 subjects received all three doses and were tested for anti-HEV
on Om and 7m. The immunization reactiverate was 98.69% (5%CI: 98.35%-98.97%)

in the vaccine group, and the GMC was 19.02 WU/ml (95%CI: 18.62-19.43 WU/ml);
The GMI was 139.27 (95%CI: 134.01-144.74) . The results indicated that HEV

vaccine had good immunogenicity.

A total of 4154 subjects who were negative with anti-HEV before the
administration of the HEV vaccine, the positive rates were 100.00%, 100.00% and
99.74% on 7m, 19m and 31m. The GMC were 14.76 WU/ml, 1.46 WU/ml and

7
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0.56WU/ml.

Among 7115 subjects who received 3 doses and were tested for anti-HEV on Om,
7m, 19m, and 31m,123 were determined to be infected by HEV during the period
from 7m to 31m. The vaccine was similar efficacious against the new infection of
HEV in subjects who were negative or positive for anti-HEV before the
administration of the treatment. The efficacy was 78.25% in the total cohort.

The results show that the HEV caccine is well-tolerated, immunogenic for the
general population and could afford protection against hepatitis E, and suggest that
vaccination may boost the level of herd immunity of the population.

Our study preliminary indicates that the upper limited protective level of
anti-HEV IgG produced by nature HEV infetion is 0.41WU/ml, and the protection of
nature antibodies can last fromdyears to 4.5 years, the lower limited level is
0.14WU/ml, protection from 14-17 years.With higher anti-HEV IgG level than nature

infection, Immunization with the p239 vaccine will offer longer protection.

Key Words: Hepatitis E; Vaccine; Immunogenicity; Immune persistent; Protection

against infection.
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virus, HEV) FLEMSEPER%, KM ATE. = )1, gE%
[ N S 5 W = A N T NG L e R T

I — M DA B e Ja G
I R IEFE TG RNA i 8E, 2 eikl (Hepeviridae) TR 5
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A

122 ORF2
ORF2 5 ORF1 A 41bp, JF4fT 5147bp Ak, 11F 3% poly (A) JZ L
65bp 4b, K 1980bp, Zwft 660aa I IK, MWaaE) FELMEH, HABREEAK
7t ORF2 HEATE N iy — AN E S IFA, G2 AN E SR 2R 4t
H, X R DA S E A R R R L R 4T RNA e 6. 7EM44b
SR RIEWTTP ORI, ORF2 fR4MEIE H 88KD [IHHILIL T 1 gpORF2, [ JE
B 1 R AR TE S, U] gpORF2 47 H A B R FIJE — AR, o B A 5211
TR W] BER A 1 gpORF2 (1) [R5 — B AR L i,
1.2.3 ORF3
ORF3 j&—A/INEERSHE, £7F ORFI [IA . ORF3 fE 5’35 ORF1 &5
1bp, 3’455 ORF2 #& 328bp. 7 HEV4 tf1, ORF3 [{fii & 5 HEV1 A3 2 5.
ORF3 3£ 369 ML, Zifd—A 123aa /MK, 20 T4 13.5kDa, IJHEARH].

HEV genome
[| ~7.2kb; ssRNA(+) el
sutR |~ Se-ntconsened Homolagyto FUTR poyva
two hairpins junction sequence
from Sindbis virus
Proteins
ORF3
MeT Pr Hel RdRp

e ]
5% Domain 1 Domain 2 Damain 3
{RMNA-binding) {Core structural) (Exposed, neutralization epitope)

B 1 ST g A D ]
Figl Genome of HEV

1.3 AR IR 73R

J 3 A AR T AR S LR EE I 28 (ET-NANBHD [R5 J 76 ] 42 UBE WK
MR JE B AL T2 —Fh RNA JR5E, i 44 29 HEV, JEGR AR B4 /M s At
J AR I G G S R A P ) R B A /N R G AR . 1988-1998 4F (1]
HEV 8 I (K150 R BIMORIR 2R 5B AT L, HEV BRI /),
RIS 2 U R AN BE DA A A AELAE TR Hh (X B A SR 0 3 AR AL e 4k
HEV S DI 1 A 25 ¥ DA im0 4544 XA S A HES 7 sCAE AR 2R AT A L
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A

XM, HEV [¥] ORF3 [ & . ORF2 (WKL & ORF1 W DjRetE A 45k 3k 71
i RB G MARIETEAR] . HEV LG5 X IF RGBT A SRRl HEV 232K 2]
IRINTEE TR

VE R A I HEV & K 41 R HES ) 77 2R 7 sUR X2 i 85 LT RNA
g, HATE TR TR, ol iEE) SEESE IO (— R,
PG #58} Furoviridae J&) AL, PRI NG BCK LI T U2 903 55 i ol 25 . 201
21, HEV J& k4 5= HEV 952 IR 010, HHTIH°4 Hepeviridae #} Hepevirus
J& (http://www.ncbi.nlm.nih.gov/SthreportICTV ),
1.4 [P R E 4 2

HEV T%) 4 4 NEEKZ (HEVI. HEV2. HEV3 fil HEV4) U1, 4 5
15 F 2290 SOA] 73 A RSRIB31: — 2R3 T A 2E, 4Uf HEVI A1 HEV2,
FEXE A 993 DR B AR 1) K RIS G 238 R A T it S50 ) H i R s ik e e N R K
X H—KATMNAMZ R o3, 455 HEV3 f HEV4, W T/MNIUBSRAT
FGIRECR, Tz A0 TS . JR S S0 25 ¥ 32 2R 240 HEV A
HEVA4U4 B, 3641k, LS B U — A i A0,
1.5 LR R 2 5
1.5.1 HEV (1YL

AT WG R A (0 HEV 40 B G, 5 B8 & JE T3 i B e T 1

EEiaih, REKKZY0f HEV i Sk, HUMERR . frsmou:, #e
RAFGEMAE, FFIEAERH HEV JE W NRHVFRIZEE, B ST R AE Lt 2
LR RFAE I = AE BT HEV FUAk, PRI RAF (1 HEV )i Qe gl 17,181, 5¢
BRI I T B — 52 e, P88 5 N R R ZBEROR, JLoF R
fpidE— R A 19200,
1.5.2 HEV &4l

XFHEV [ RIEAR KR B R BEACEE R AR K 1E 5% RNA R RE AT
FKLL TR, HEV [ 2R M2 i e, (R 7R3 alae 2 B A A 2R n 41 4
IMAAAZ M. P, LSRN ER HEV (622, HEV [IESE RNA 7%
240 PR AT 3 kg 3 R A R Oy T AR ARG R 1 2 AR AT A4S, R R T B
FERM P FG B 5 1 B/ 3 AR (IR AbEE, RdRp AL =#)2 — . RdRp
(R  SUREE ST IR 2, T RES b 3508 RNA RIESE RNA K145 5023,
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HEV ZE[X4H RNA [ H ] e T poly (A) B _EIZEIRGE R4, Fifilf4h
BB T P74 52 3 0 IEBER 7 RNA Ab, ARG KB 1) R & ORF2 [V 3 A 411257,

2. JUAFHIRBRGRERE R AR T
2.1 JLAT IR Gt iR

P e B AR, — RS

FESCIR PEIEIG . S SR Rl A b, HEVEC LTI, — %
AW BUR RRAULE, FRAERHY TR R B AR i RS 5 MR, 13
ANFEA rh s B 80 10 g 0 i BT S P ST S 0T sl e T S R 2 o S e
TP A MAEAN S HE A, 5 KB SOV tH B IF R A TR BRI BLPAT
THFEAL SO0 B A, e G T v — RO PG R, (B T th Ay i, g
H— I TSR 3-8« JTHEV-IgMTRLE B8 I BLIR AR B, Rpek
2-34 H /247200, HTHEV-IgGHUR B BEIgMETAR PR, SO e vk Bot, /e
ST RE, JWH BERFEEUTE, A IEA7%I S IgGHUARREFFEL 144 LA BT,

Clinical lliness
| Acute | Convalescent phase

S /] Serum viremia

HEV particles detectable in patient's stool

= HE\ antigen detectable in liver

Level of Immune Response —>

Months after HEV Infection
P 2 eI BRI G o B TR AR B AR A i AR 28]
Fig2Progress of HEV infection
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22 R HIFEAE A R

Dalton ] —3K 0 14 45 T IROFAEAR IO T2t (J3) L At fe i
TR 7 2 o JRTT 005 BEJIA  26 S K U5 K R HEV 15 7 5
29511, YT IR A V5 SR HEV K £ B AP HEY (08 A S HE Y
HIE s, Bk et L A 2. 9,

Bl 3 e H A T AT A Ty B

Fig3 Main routes of HEV transmission

3. AR
3.1 5 F YR

PSRRI — M B HEV i 28 MUCAE B 2608 HESE, H AT HEV 1414
Y#A2 W BRI 0 e - SR A RE U Y. (RT-PCR) R, 72 H T S G 1)
Ghrift

H1 - HEV f74E 4 DNEERIAL, RIS 38 5 190 1 B vt 7 S0 AN R RE R A 1 LAy
BUFmk A, Bl —BORE TAIRHR S IX B . Zhai 5258 T 28
RF HEV RHEX BB HSY): ORFL 55t LR . ORF1 i) i As
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