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Abstract

Abstract

With increasing understanding of hepatitis E and developing of its diagnoses,
there are more reliable diagnostic tools. At present, ALT, anti-HEV IgM, anti-HEV
IgG and HEV RNA are usually detected for clinical diagnosing of hepatitis E.

In this study, the dynamic analysis of those serological markers showes: the titer
of anti-HEV IgM reaches peak about 4 weeks after illness onset, decreases about 2
months till seroreversion; the titer of anti-HEV IgG reaches peak about 4 weeks also,
but it can persist for a long time at high titer; the positive rate of HEV RNA is higher
at early acute stage, but decreases markedly, and no HEV RNA can be detected 3
months after onset.

As mentioned above, these different serological markers have different clinical
signification in different illness stage. Regarding anti-HEV IgG, positive result of
single sample has no clinical signification. But if there is seroconversion or 4 folds
elevation of its titer, acute hepatitis E can be diagnosed. If there is detectalbe HEV
RNA, acute hepatitis can be diagnosed also. But only depending on HEV RNA
detection, there will be many false negative results in later acute phase or
convalescence.

When anti-HEV IgM is used for diagnostic marker for acute hepatitis E, it will
lift diagnostic accuracy that different threshold value is used in different illness stage.
The best clinical threshold value of anti-HEV IgM is s/co=3 in the first 2 weeks of
illness and s/co=2 from 15" day to 3™ month after onset. The majority of haptitis E
patients visit a doctor within 2 months after onset. In this clinical stage, anti-HEV
IgM is a reliable clinical diagnostic marker with accuracy of 96.3% (95% CI:
93.3%-98.2%, both PPV and NPV are more than 95%).

At present, the epidemiology character of hepatitis E in large population is
mostly based on outbreak investigations, and the epidemiology character of sporadic
hepatitis E is drawed from case investigations in urban central hospitals. For

investigating epidemiology of hepatitis E in Chanese rural district all sidely, an active
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Abstract

survaillence system for suspected hepatitis patients based on medical aid posts at different
levels was established in 10 selected towns in DongTai, Jiangsu, and a survaillence
lasting one year was conducted.

According to sero-epidemiology study on normal population, the infection rate
of hepatitis E virus is 51.2% in this region and becomes higher with age, and the
infection rate in male is higher than in female. There are 11.2% of population with
anti-HEV seroconversion in this year, which clues to new infection of HEV.

In this region, sporadic hepatitis E mainly attackes older people (with age>40
years); the attack rate of male is higher than female with M/F ratio of 3.4:1. Hepatitis
E cases were found in all 10 surveiled towns, but the attack rate in the 3 eastern towns
at seaside was higher; the cases could be found in all year with unobvious seasonal
distribution. In all HEV isolates, the overwhelming majority (94.7%) belong to
genotype 4, only 5.3% belong to genotype 1. In this one year survaillence period there
is no outbreak of hepatitis E.

To analyse the constituent ration of suspected acute hepatitis, the largest
propotion is hepatitis E, the next is acute hepatitis B, and the smallest is hepatitis A.
The physical symptom and liver injury of hepatitis E patients are more serious than

other hepatitis.

Key word: Hepatitis E, sporadic, Diagnosis, Epidemiology, etiology
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AT 489958 (hepatitis E virus, HEV) J&—FPiT — -4k & BRI B BT 4

Wirg, HRFEZRKYAXFREEER Pt CIRK, ST LB IR AT & R AL

19554 1 E R 19834F BT IR I~ % Balayan s 2 8 F S s BB AR 3 50 78— i

VG () FAF R R BT EAR A27~30nm K BERE R, 19884 K 1% IR bl iy 44

KPP H B 19904FReyes 50 1 JERAFHEV K4 5E 8 5 B )R 1EAT T 15519y
Mo BLJS, XTI 2800 75 7Tk R aus

1. KB REEHENEHE

1.1.  HEV BRI ERE LR

HEV J K/N2) 27~34nm T34 30~32nm) 195  TE5E TG AL RNA Ji 8.
RIHAT V2 IR B0 MRS R 2 4548, 5 HAV [P R W BAN A . e
HEM HEV 995 82 B0R 0] B8 T=3 (1 TR LA FRE M, B 60 AN BT
PR, AN TR AL —A HEV 2584 8 1 [R5 SRR e 993 R OB A7 5K
TN PRY,  SILCVORE N FBE, A e R IR R RORL, 290 2/3, A5 ORL N 8
Brn, NANE SEREIE N B A e (11 B,

B 1-1 HEV RRJAEIHORL K B M8
Figl-1 Natural HEV particles visualized by IEM
(Quoted from Centers for Disease Control and Prevention(CDC) , Atlanta, USA)

SEHERIR HEV PURLAE S AE T 7 T35 8 1.35~1.40g / cm?®, W% R BCH
183S, HRRAMLZS MR KT R BN 165S. HEV £E-70°C 5 8°C i & i 2[R A
Fasg, (BLERE RE N TR RAT 26 BR AN 59 Bl (1 T Ay RELY TR0 HH 35 Py JE Y T 3R 15
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R AR, BATHIFITIA N A AR P ERCBEAT 6 A B 1A il 5 LT HEV 473 1H AT B
(SRR BTN T dN

1.2. HEV ERERHEINEE

TR R B ET-NANBH CRtPEAE R PEAE AR &) TR i RNA
JRTEL1E N, Btk Reyes A1 Al Fi 1 A4 g2 L cDNA SCEE . AT T kA A4R
(200 e RS R I 3R A B B I I LU R JRURLAE v gt10 sho gt i — A
cDNA CJ#, JRjG M ffze i —A 1.3kb AR AR FE R ) cDNA Tol, i 4
4 ET1.1P%,

1991 4F Tam 55408 T HEV AL 450 (K 1-2), HEV BNk
PERAEBE RNA, 42 K4 7.5kb, 5' NTR & 27nt. 3’ NTR Jy 48 nt (FIE %
ook BT AR R AR . BRI S AT = A EAHE S 1) ORFs, ORFI I T
5" Umff) 28nt, 17 5106nt; ORF2 #L45T ORFL 3" Umf) 38nt, FEfH 1980nt,
1EF Poly (A) _LJi(1) 65nt 4b; ORF3 4K 369nt, 5’ %5 ORF1 EE Int, 3’
b bj ORF2 & 328nt. 4R HIRIMBIE A : A17%. C 32%. G 26%-
U25%. (G+C) 58%!12,

Transmembrane sequonce
Hypervariable Folycysteine Region

Reqgion
ORF1 (28.5108) “ OR.F3 nt5108-5474)

17 P
! Region

5 NTR int1-2m) ORF2 (nts147-7128)

Signal Peplide I = A

Methyl Transferase I NTR
Domain Y (nl F127-84)
I Papaindike Cysteine Prolease
Proline "hinge"
B Comain X
Bl Helicase
I RNA Replicase
Potential glycasylation site

& 1-2 HEV ZEEAHM
Fig 1-2 Genomic organization of HEV™”

1.2.1. ORF1
ORF1 s T M4l 57w 28bp HIARgRILIX 2 5 T 4h, 4K 5079bp.
ORF1 #H R4 tb i K, HmAEX (HVR) KK EEAR HEV i #kh
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FiAHl. ORF1 A 3 AMisF/r4l: GDD ¥4, GVPGSGKS F1 DEAP /751,

ORF1 4w K4y 1693aa MAELME T (pORF1), IXELH [ HLEGSE, Wik
95 B 10 L SR B 28 1K . R SFS5 R0 TR W ORFL A5 2 MG kX ).
RNA #H) RNA 2B5 8 (RARP) X (A7 T2 EH C ). RNA BRighgx (7F
LN IR S i I RNA 250D, ARV FIRERE 1 Dt 2R X (K
T BN HIEEEREGIX (AT 2R EE N ). A RADIRE
X XFY X (5 RBIREIAD.

P 3L ALY HEV RNA B8 5H0 7-FF Ik S8 () B S B, ok 45 R 1)
HEV [1J RNA JERIZAT 5" 74500, Hdsdkigl 5' dpgifidix (NTR) 5
27-35bp K52 5 BE R AT 1 S5 A IR B — B0, AR I 1 S b 5 B A% 4
MO, 145 o FREFAB SR A, FA HEV JE 4100 Ay e se a1 g,
HEV SEHALM 57 174544 /2 HEV (RFRE MRS G T 2625 1F . Magden %51
WUE SR B dU 40 b Rk 1) pORFL VEPERI 4 5" MR MSUI0E] . X AT
BRI O T B AR R )

1E X RZHTA A& SR I S AR U X, A S LR 7 AR AN ]
M3 125 1K) HEV B RIS /N o SR (1 e 788 DO o DL TR 0 753 (¥ 45 #) 2 1
Mep, I DARIREAE 3 1 G S vt o,

1.2.2. ORF2

ORF2 5 ORF1 Ml 41nt, JFEAT 5147 frfgie, 21T 3" ¥ poly (A) &
3 65bp &b, 5 1980nt, Ziit 660aa 12 ik (pORF2), M Ay i - B4 44
H, HBOWEAE. ORF2 FRETE N s i — M EE S IkFs), Hak 1N
RS SR IR 5 IE FL A5 R, Bl N S B A R R BE TR 4 RNA AR 524617 K
ORF2 {ERHE L FE @ 5 5 IRUUIEE 1 (SRP) HLHIHEAP R (ER) Ak
A RN, IR AT REAE LB A 5 1 5K

ORF2 | =/~ N-BFEALAT 5 (Asn-137. Asn-310 Al Asn-562), 7E#%#Hk
] 75 B AR ST, S Asn-310 Db = ZEHEIEALAT 5. LL ORF2 % YLl FLAh#) 41 il COS.
NN Huh-7. HepG2, wKiAH! 88kD MitE 4, {8 Mg Al 1545 4 Aii
W81, 36 ARG AT AT 587, JEAN M pORF2 s A4l Mafise, iy 2B fe 5
K51 )5 W) pORF2 AX LT M, $27nA5 5 IKCh pORF2 4 o & 1 e A7 b 5, 1]
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BRI AL AL

o MEAFE R Z, RSB 10 D B 1 AR S0 e s B AR R EAT pORF2
(RIAHMER I, BHPEH (Y 88KD (1) gpORF2 B ffLiksl, I m] LB i — SRR X,
Vi) gpORF2 17 A ATV e [F VR — SR AR AT 1R), 3 #54K 572 1) 1R AR n) G /2 Hy
gpORF2 [ [l RARLL ko Li 2 NHRL il e 548 K I ORF2 T J 1E A by 5 il ]
PR BRI R 0 X 3k Ok 459-606aa, 394- 458aa F1 606-660aa 2 H: T 75 1 55 & FE 1R
A0 DX e R — 2R Ak & D B — AN X SR A7 AE . 368-398aa s ORF2
(15 SR AT BSR4 DG B DX 3

1.2.3. ORF3

ORF3 J&—/N/NFEERAE, £7T ORF1 AN, 4K 369 M, Hmid—4
123aa /MK (pORF3), JeHidEAl, 4r7 &%) 13.5kDa. pORF3 71313441 iy
A, LT, TG, oSk, 2 AN S SR A
L5 80 (L2 %R (Ser) RIHLANIIA 2243 ZL 50T 1 8 (I R Ak >0, %k
FRAGEE 11210 N 3 & A AN SRR X Sk, T T s ) o SR iE S e o IR
161 pORF3 5 JIF 40 & 384 &, JFrl 542 1 pORF2 JE R A4k, R IE
95 BE AR 225 (1 it b m] BE S T 40 i Al 7 e 1) A

1.3. HEV B3

HEV 195 J5U7E H S riBE ) O 52 315 il il T /2 — T RNA Sl 2, JT gl
BOREENAN MR R RN, 5 SRR B HEV 98 J5 1 G028 S0 44 A B I 5 5 41/
T BT W OC R o 1988-1998 A T] HEV #8173 28 21 4 R 28 B

(Caliciviridae). 5 TG FIMRIGEEAHLL, HEV B0RLSE /N, 2 10 ) SR B B

FEAR,  ABAERERE P TR R BORT )% FEARBL. ARTM, HEV 1) ORF3 HIALE .
ORF2 KB LA L ORF1 T T RE £ H S5 i HE 91 07 N SRR 5 AN R . HEV
FELE R X [ R AT A SRR HEV 22K 2000w d R (B 1-3) P,

Uk K HEV BEPIAL )31 77 XA 7 X S B i # 8 (Tagaviridae)
IXEZ Ik EE (Rubella virus) FIFH s i IKIA 40k 5 (Beet necrotic yellow vein
virus) BEOHSAL (B 1-3) U024, DRty N BSORE LU T R0 35 0k o SRR IR 4

E 1999 4 (155 75 Jm 2% JE [ B i 2% 2 WL, HEV #8528 g AR Bttt — A
Pl (genus) AL 4899 # R (Hepatitis E-like viruses) 1, 2004 455 )\ Yk [
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Brps 5850 2% Do B IR B S =8 O 22 8L (Hepeviridae) [ H 9 25 )&
(Hepevirus) 2%,

—— I
— -

Calici vfrf{af, ~~" RHDV

) Togaviridae
-~ M

\
Sindbis \

/.f' Humalk FC".!'-CF' A
) %
; \
i \
1 Lordsdale 4
* oy - —— EI"
S \
1
|
,fH - Fiuhallz:,
/ N ==
S N ™
[ HRV 14
G /N Y HEV
“ HEV-Swine ~~
\ / p HEV-Mexico ,/
/ axXIco
\ EMCV, { HEV-Burma HEV-SAR 55 e
r -
01 Mo FMDV e e -
— L

“~<__ _--" Picornaviridae

BI1-3 SR 1 )95 2 28 WTHEV 5 IR 95 A B e 15 48 25 03 75 i )
Fig 1-3 Maximum likelihood phylogram of partial polymerase nucleotide sequences showing
that HEV segregates away from the caliciviridae and is more closely related to the Togaviridae!**!
(Caliciviridae, #RWizik}; Togaviridae, #z5/iEiFl: Picornaviridae, 4i/MiiEEkh)

14,  [EAFRSREEBRmER

141 ERFAR

X # HEV R ORF2. ORF3 ZJEMRT 4T 7347, M4l Fankhauser
S, B Norwalk 9§ #5110 FbrHER", BLKE ORF2 X AL IR A St ANt
20% 7 BARIH O — AN R, SERIL T 4 FEEI AL HEV (] 1-4).

SEDA 1 R0 D9 BEAR A DOIE SR AR 9922 X 3 B9 TR0 sk s SE DR 2 AL )0
HERR LG BB G B ARPR R HAEARDY: SRR 3 A EEL A ME R (&
KA ARG PEIEAAE) FNB AR AL (¥ S DT 8 vh 4y 8K HEV AP, ]
5 IX 8 B RRAH R (AR JE>20% )5 S 76 Hh [ 2 BRI 40 B AR A i v
] GV H X (K53 B ARUO S T HE R 4 78 R A Pt B8 8 1 T g RS T
SR JE TN 3 LR 4 A PUBRSE AL AR M W bR (1 8D, B
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BIPR (2 B, SEEFR (3 B RhE SR (4 3D, fEeMFNERN, K
HEV J&Ge 0t R 1 RS R, ki 3. 4 B HERIE S SO A6, 5 H FTE
HH 4 BATY KAGES . B, WHCEAE SR A B T FoBr ) HEV Ji 62
B, A AT LU LA SR 5 oy 2 A R 2,

SpalnEn x
2
MeXico | /{p aln

a ,fl

f‘palni

g /M Swinesn

/ US-Swine ‘

m \/ _sUs1 Jﬂ

NLﬁ‘l‘ I'IEZE

I
I
‘ _ Pakistan\ Us2
China2 =« e
L\ l::rinanﬁ[ A
'1\ Cmmﬁhlm:ﬁ Ih,_lndia1 Il'II '\

\ Burm ﬂ1""ifm

\ mmé’ﬁ @)

T —

s S

Kl 1-4 HEV KRG K EEF LI
Figl-4 Unrooted phylogenetic tree of HEV genotyping
Phylogenetic relationships among hepatitis E viruses, based on 304 nucleotide
fragment sequences of HEV ORF2(nucleotides 5994-6297 1) .

1.4.2. MmEFH

MHETIIBF G Rk G, Z2HO AR IEG RN 1-4 B HEV IR IR &
HoAg SUGRA, RIIBh— ISR A AR USRS SRR — AR

EARAN R P XCIKUS Y HEV MRIE AR 40K, andiifa ik (B1) sk py=f
B (M1, 1986 4E43 85T Telixtac HATZD) [ AN IR BRARIE (1 [ 95 1k 1
76%), {HARFFER R HEV ) OFR2 ZIEMR 75 HA m M FIYETE, ORFI.
ORF2. ORF3 ZSEMRIA P TE 53 84%. 93%A1 87%!%;

B PR R 745 16 28 SR 525 . Arankalle 2515} 5 4R YLE HEV [
TR E KB 57 8 HEV, RS L) HEV IgG TR RECRH SEB0 e, 6 4
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