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HEV

United States: All Ages India
(Sentinel Counties) ° (New Delhi)
Non A-E 2.0% 22.7%  5.3%

15.0%

Saudi Arabia
(Jedda, Mecca)
13.4%  5.1%

11,500 cases (all ages) 10.9% L, Poddar ot al,, J. Trop, Med,, 2002

&. Goldsiein of al., J. Inf. Dis, 2002

46.1%

B.8%
P. Gomalos &l al., Egypl.J.Med Misro., 1956 T. Ghabeah et al, Clin, Int. Dis., 19395

2nd or 1st most important cause of acute hepatitis in adults in the
Middle East, North Africa and Asia



Changing Epidemiology of Viral Hepatitis
Cairo

15.8% 2.1%

12.4%

NonA, nonB

38.7% 5.8% 8.8% 28.5%

Zakaria et al., 1988 Gomatas et al., 1996 Zakaria et al., 2007
(Adults & Children) (Adults) (Adults & Children)
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AGE-SPECIFIC PREVALENCE OF ANTI-HAV AND
ANTI-HEV, PUNE, INDIA, 1982 AND 1992
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Age-Specific Prevalence of Anti-HEV in Three Regions
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Arankalle et al., 1995; Fix et al., 2000 Purcell, unpublished; Meng et al., 2002



Age-Specific Prevalence of Anti-HAV and Anti-HEV:
Urban Pune, India, 1998
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HEV GENOMIC RNA

Putative Phosphorylation Site (’}
Putative Glycosylation Sites (k) ORF 3

4

Mnnr;snding ORF 1

TG - 2 ORF2 Nnnl:‘?cliding

K X

MT Y Pro H X Hel Pol Poly A

Capsid CRE

3.7 kb

2.0 kb
Subgenomic RNAs



Taxonomy

Characteristic HEV
Family “Hepeviridae”
Genus “Hepevirus”
Genotypes Five
(1,2: human; 3,4: human
& swine; 5: avian)
Serotypes
(1-4) One

(5, etc)

(?)
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Geographic Distribution of Genotypes
Genotype: 1 B2 3 B4



Georaphic Distribution of Genotypes
Genotype: I3 4



HEV Infections: Developing vs Industralized Countries

Mexico

Egypt

Humans: Gen.\1
wine: Gen.




HEV Infections: Developing vs Industralized Countries

Mexico

United States

Humans: Gen. 3
Swine: Gen. 3



No. of Cases

800

700

600

500

400

300

200

100

Hepatitis E Epidemic, Delhi, India, 1955:
Age-Specific Clinical Attack Rate
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Number of Cases

Sporadic Hepatitis E, by Age In:
Developing Countries
(Genotypes 1 and 2)

Countries: Chad,
Mexico, Nepal,
Nigeria

Mean Age: 27
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Age (Years)




Number of Cases

Sporadic Hepatitis E, by Age In:

Developing Countries
(Genotypes 1 and 2)

Countries: Chad,
Mexico, Nepal,
Nigeria

Mean Age: 27

02 10-19 20-29 30-39 40-49 50-59 60+

12

10

Industrialized Countries
(Genotypes 3 and 4)

— Mean Age: 56

Countries: Argentina,
Austria, Greece, Italy,
Japan, the Netherlands,
Spain, Taiwan, USA

HIV-infected
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Age (Years)



Prevalence of Anti-HEV in Swine Handlers
and Normal Blood Donors, United States
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Cross-Species Transmission of HEV

Genotype Natural Host Other susceptible Hosts

1 Human Nonhuman primates
(swine, rat, horse??)
p. Human Nonhuman primates

3 Swine Human, nonhuman primates,
(domestic, wild)  Sika deer, Mongoose

4 Swine Human, honhuman primates
5 Chicken Other avian species?




Zoonotic transmission of hepatitis E virus from deer to
human beings
Lancet 2003; 362:371-73
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Zoonotic transmission of hepatitis E virus from deer to
human beings
Lancet 2003; 362:371-73

Consumption of wild boar linked to cases of hepatitis E

J Hepatology 2004; 40:869-870

Complete or near-complete nucleotide sequences of
hepatitis E virus genome recovered from a wild boar,
a deer, and four patients who ate the deer

Virology 2004; 330:501-505



Other HEV Strains?

Species Antibody Virus
Rat Yes Yes
Cow Yes No
Sheep Yes No

Goat Yes No
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Thermostability of HEV vs HAV
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Enterically Transmitted Hepatitis Viruses:
A Comparison

HAV HEV
Size (nm) 28 32-34
Stability of virus Very stable Less stable
Infectious titer in feces 10°-10° 10%-107
Host range Primates Primates, pigs,

rats, chickens,
cattle, sheep, etc.

Naturally attenuated strains No (?) Yes (?)
Dose-response infection No Yes




Relationship Between Challenge Dose and Severity of Hepatitis
as Measured by Serum Liver Enzymes

HAV in Tamarins HEV in Cynomolgus Monkeys
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Hepatitis E: Emerging Disease
or
Emerging Awareness?



Prevalence of Anti-HAV by Year of Birth Among Danish
Blood Donors
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Prevalence of Anti-HEV by Year of Birth Among Various
Danish Populations
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CTRANSFUSION COMPLICATIONS

logic tracing ofa transfusiun—transmitted

Molecular and sero
hepatitis A virus

peter Gowland, Stefano Fontand, Christoph Niederhauser, and Behrouz Mansouri Taleghant
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A0gy Research 2007 37
2 13- 12n
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CORRESPONDENCE
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Host range, geographic range, animal reservoirs
Infection of cell culture

Immunoprophylaxis




The Antigens of Hepatitis E Virus

ORF1 Nonstructural,
enzymatic

Immunogenic but no data on
protection
Not part of viron

ORF3 Structural ? Heterogeneous.

Function ? Poorly immunogenic.
Antibody short-lived; does not
neutralize virus

ORF2 Capsid Highly conserved.

(structural)

Highly immmunogenic.
Antibody long-lived; neutralizes
virus, protects in vivo.




Protein Vaccines

1993 Purdy et al.: E. coli-expressed ORF2
(fusion protein)

1994 Tsarev et al.: Insect cell-expressed
ORF2 (56 kDa protein)

1996 Fuerst et al.: Insect cell-expressed
ORF2 (62 kDa protein)
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Protein Vaccines

1993 Purdy et al.: E. coli-expressed ORF2
(fusion protein)

1994 Tsarev et al.: Insect cell-expressed
ORF2 (56 kDa protein)

1996 Fuerst et al.: Insect cell-expressed
ORF2 (62 kDa protein)

2001 Im et al.: E. coli-expressed ORF2
(23 kDa E2 protein)

2005 Li et al.: E. coli-expressed ORF2
(26 kDa 239 protein)



Vaccine xxx (2009) xxx-xxx

Contents lists available at ScienceDirect

Vaccine
journal homepage: www.elsevier.com/locate/vaccine

ELSEVIER

Randomized-controlled phase 11 clinical trial of a bacterially
expressed recombinant hepatitis E vaccine

Jun Zhang', Chong-bo Liu?, Rong-cheng Li%, Yi-min Li%, Ying-jie Zheng®, Yan-ping Li°,
Dong Luo®, Bai-bin Pan®, Yi Nong®, Sheng-Xiang Ge', Jun-hui Xiong',
James Wai-kuo Shih', Mun-Hon Ng’', Ning-shao Xia',*

'National Insititute of Diagnositics and Vaccine Development in Infectious Diseases, Xiamen University,
Xiamen 361005, China
’Insititute for Viral Disease Control and Prevention, Chinese Center for Disease Control
and Prevention, Beijing, China
3Guangxi Center for Disease Control and Prevention, Nanning, China
‘Bejing Wantai Biological Pharmacy Enterprise Company, Ltd, Beijing, China
*School of Public Health, Fudan University, Shanghai, China




Will there be an available
Hepatitis E Vaccine?



HCV, related
viruses
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