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Hepatitis E virus was first assumed to be a member of the
Caliciviridae family and thereafter found more related to Togaviridae,
In the class IV (+)sense RNA viruses, which includes 27 virus
families and 17 unassigned genera.

In the most recent ICTV classification, HEV has been placed in its
own taxonomic group within the class IV, hepeviridae.



Virus family
Nucleic acid
Genomic size
Transmission
Incubation
Chronicity

Mortality

Severity of
disease

Hepatitis A

picornaviridae
plus strand RNA
7.5 kb
feces/(blood)

2-5 weeks

none

1-2%

Increaes with age

Vaccine available Yes

Hepatitis E

hepeviridae

plus strand RNA
7.5 kb
feces/(blood)

3—-7 weeks

not common (kidney transplant
patients)

<1%, but 15-25 % in pregnant
females

Increases with age

Yes, under development

Heléne Norder, SMI 2009



Genomic organization of HEV
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There are four human HEV genotypes

Genotype 1
Genotype 2
Genotype 3

Genotype 4

Genotype 5

human cases Asia, Africa

human cases Mexico, Chad
human, swine, wild boar, deer and
mongooses, world-wide

human cases, swine and cat
Talwan, Japan, China

chickens, USA, Brazil, Spain

Heléne Norder, SMI 2009



Geographic Distribution of Hepatitis E

Outbreaks or Confirmed Infection in >25% of Sporadic Non-ABC Hepatitis




HEV genotypes have been subdivided into
24 subgenotypes unfortunatly mostly based
only on limited sequencing

Genoty
Genoty

el a—e

ne2 a—->b

complete genome missing for subtype 2b

Genotype 3 a — |

complete

genome missing for subtypes 3c — 3f, 3h, 3i

Genotype 4 a—g

complete

genome missing for subtypes 4a, 4b, 4e,



PJEO03-1760F/wt (AB437316) Japan

PGMA dendrogram based on 119 complete

Japan
WDJSGI (AB222182) Japan
WJIR-P5 (AB481229) Japan
33TKan (AB091364) Japan
HEVNL (AB246676) Japan
JRM-Toy05C (AB291963) Japan
JHK-Toy04C (A5291962) Japan
JTH-Hyo03L (AB189074) Japan
IDEER Hyo03L (AB180071) Japan
JMO-Hyo03L (AB189072) Japan
JSO-Hyo03L (AB189073) Japan
JBOARL-Hy004 (AB189070) Japan
E097-OSAQ5C (AB369691) Japan
JRA1 (AP003430) Japan
JIO-swJ19-2 (AB443624) Japan
. JI0-swI19-1 (AB443623) Japan
JIO-swJ19-7 (AB443626) Japan
u I I lan S ral n S JMH-OSa04C (AB291960) Japan
JYU-OkiO4L (AB291957) Japan
JSS-Oka04L (AB291954) Japan
. . JI0-Sai97L (AB291951) Japan
JI0-swJ19-8 (AB443627) Japan
I St ral n S J10-swJ19-5 (AB443625) Japan
JYM-Tot04L (AB291956) Japan
JS0-OKi05L §AB291953 Japan
JSW-Kyo-FHOG (AB291955) Japan
- . JIV-TO0SL (AB261957) Japan
WhJYG1 (AB222184) Japan
Wild boar strains S &
SwJ570 (ABO73912) Japan
- IMY-Haw (AB074920) Japan/Hawaii
JKN-Sap (AB074918) Japan
HE-JA10 (AB089824) Japan
PSHEV-3 (AY575859) the USA
SwJB-M8 (AB481228) Japan
SHKOR-2 (F)426404) South Korea
SWKOR-1 (FJ426403) South Korea
oss. SThoac (ABaBees9)
UMNOG-ALZES (A5260312) Mongolia
SWP6 (EUT2 Spain
SWP7 (EU723515) Spain
SWP8 (EU723516) Spain
TLS25 (EU495148) France
IMH-Osa04C (AB291961) Japan
E116-YKHI8C (AB369687) Japan/Thailand
Thai-swHEV07 (EU375463) Thailand
SW626 (EU723512) Spain
SW627 (EU723513] Spain
SWX07-E1 (EU360977) Sweden
SWNINOG-C1056 (AB290313) Mongolia
— swJB-E10 (AB481226) Japan
SwJ8-5 (AB248521) Japan
sw12-4 (AB248522) Japan
INHENOAL (AB291056) Japan
A04-1911 (AB248520) Japan
OSh 205 (AF455784) Kyrgyzstan
HE-JA36 (AB220977) Japan
HE-JA28 (AB220976) Japan
HE-JA41 (AB220979) Japan
JST-KitAsa04C (AB291966) Japan
HRC-HE14C (AB291965) Japan
JTCKIFHOAL (AB201950) Japan
Aba06C (AB291968) Japan
KOADAFHOGC (AB291867) Japan
HE-JF4 (AB220972) Japan
HE-JF5 (AB220973) Japan
JKK-Sap (AB074917) Japan
HE-JAL9 (AB220975) Japan
HE-JA37 (AB220978) Japan
C JYN-Nii02L (AB193178) Japan
HE-JK4 (AB099347) Japan
JISF-Tot03C (AB195176) Japan
ISN-Sap FH (AB091395) Japan
JSN-Sap-FH02C (AB200239) Japan
VN Sa01C (ABS 03175 Japan
HE-JAL (AB097812) Japan
HE-JF4 (AB220971) Japan
SwJ13-1 (AB097811) Japan
HE-JI4 (AB080575) Japan
SWIB-H (AB481227) Japan
JAK-Sai (ABO74915) Japan
HE-JA2 (AB220074) Japan
CCC220 (AB108537) China
E0B7 SARO4C (AB369638) Japan/China
[ SwCH31 (DQ450072) ina
E067 S1J05C (AB369690) Japan/China
[ JKOChisasEC (A8107673) Japan/China
SWGX32 (EU366959) China

L ch-s-1(EF077630) China
IVIChisal0lC (AB107674) Japan/China
VICH2S (AY504199) China
T1 (Aso72108) China
1 swCH189 (FJ610232) China
SWH00.01 (AY723745) India
— HEVN2 (AB253420) Japan
Yokase (AB29196A) Japan
wexa0 (EU676172) China
swDQ (DQ279091) China
China outbreak (NC 001434) China
Xinjiang epidemic (LOBS16) China
HeBei (M94177) China
PSK-HEV- 74 (AF444002)
DSKHEV-3 (AF444003)
Xinjiang epidemic ~2 (D11092) China
Uigh179 (D11093) Japan
Hew37 (X08202) india
Yamuna Nagar (AF459438) india
Hyderabad (AF076239) india
BI (M73218) Burma
western region (DQ459342) india
[Kisisz (Ar051830) Nepal
HEV-H (F)457024) india
e (AY230202) orocco
T3 (AY204877) France/Egypt

N 1 Mexico HPENSSP (M74506) Mexico




Pairwise comparisons of genetic distances between
119 complete HEV genomes
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Genomic organization of HEV
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UPGMA dendrograms based on

Complete HEV genomes
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UPGMA dendrograms based on
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Results from testing sera for HEV RNA from 180 patients with

anti- HEV

HEV IgM positive

only 1gG positive

N tested HEV RNA N HEV RNA
Sweden 50 43 (86 %) 47 11 (23 %)
Denmark 50 28 (56 %) 33 4 (12 %)
TOTAL 100 71 (71%) 80 15 (19 %)

Heléne Norder, SMI 2009



Hepatitis E virus isolates from 1993- 2008
typed at the Swedish Institute for Infectious
Disease Control (SMI)

Geno-
type 1993-2003 2004 2005 2006 2007 2008 Total

1 29 6 11 2 6 13 67 (86 %)
3 1 0 1 1 2 6 11(14 %)
Total 30 6 12 9 17 19 78

Heléne Norder, SMI 2009



Age, sex and country of infection for clinical cases
of hepatitis E genotype 3 in Denmark and Sweden

Strain designation sex age country of infection
Samples from Sweden

26/02 M 60 Sweden

560/05 M 67 Sweden

1459/06 F 62 Spain/Austria
1559/07 F 65 Serbia/Montenegro
668/08 M 49 Sweden

Samples from Denmark

525/07 M 60 Spain

38/08 M 37 Denmark

258/08 M 36 Unknown

392/08 M 44 Denmark

751/08 M 39 Spain

889/08 M 70 Denmark

Heléne Norder, SMI 2009



Age and sex of clinical cases of hepatitis E
genotype 3 in Europe and the USA

Country Number (% men) mean age
England 29 (62 %) 65 (44-82)*
Hungary 27 (55 %) 61 (17 — 78)*
France 21 (67 %) 48 (17- 81)*
Spain 18 (72 %) 57 (39 -80)*
The Netherlands 8 (63 %) 56 ( 20-84)*
Austria, Germany,

Italy, Greece, the USA 5 (80 %) 60 (43 —69)
Sweden 5 (60 %) 61 (49 — 67)
Denmark 6 (100 %) 48 (37 - 70)

*Adapted from Chong Gee Theo 2006
Helene Norder, SMI 2009
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Conclusions

Complete HEV genomes of the described “new” subtypes are needed
There is a need to re-evaluate some subtypes of HEV

There are two major clades within genotype 3

Group 3-I is mainly formed by strains from Asia and the USA

Group 3-ll is mainly formed by strains from Europe

There are geographical clades of HEV strains, with strains intermixed
from pigs and humans infected in the same country

The HEV strains from wild boars also cluster according to country
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