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Source of feces blood/ blood/ blood/ feces
virus blood-derived blood-derived blood-derived food
body fluids  body fluids  body fluids blood
Route of fecal-oral percutaneous percutaneous percutaneous :ecgl-t? ral
transmission permucosal permucosal permucosal 00d PoIMe
blood borne
Chronic no yes yes yes yes
infection
Prevention pre/post- pre/post- blood donor pre/post- ensure safe
exposure exposure screening; exposure drinking
immunization immunization risk behavior immunization; @ water and
modification risk behavior avoid

modification | uncooked
meat
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Discovery of hepatitis E
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{ 1983 S. Karger AG, Basel

Intervirology 20: 23-31 (1983) 0300-5526/83/0201-002382.75/0

Evidence for a Virus in Non-A, Non-B Hepatitis
Transmitted via the Fecal-Oral Route

M. S. Balayan®, A.G. Andjaparidze®, S.S.Savinskaya*, E. S. Ketiladze®, D. M. Braginsky®,
A.P.Savinov, V. F. Poleschuk®

4 [nstitute of Poliomyelitis and Viral Encephalitides, and
bD. 1. Ivanovsky Institute of Virology, USSR Academy of Medical Sciences, Moscow, USSR

Key Words. Non-A, non-B hepatitis * Transmission - Virus-like particles - Immune electron
microscopy * Virus serology + Cynomolgus monkeys

Summary. Typical acute hepatitis was reproduced in a human volunteer immune to hepatitis A
virus (HAV) after oral administration of pooled stool extracts from presumed cases of epidemic
non-A, non-B hepatitis. Markers of hepatitis B infection, anti-HAYV IgM, and increase in total
anti-HAV level were not detectable in the volunteer’s sera during the course of infection.
Spherical 27- to 30-nm virus-like particles were visualized by immune electron microscopy
(IEM) in stool samples collected during preclinical and early postclinical phases. These particles
banded in CsCl at a buoyant density of 1.35 g/cm?. They reacted in the IEM test with sera from
individuals who had experienced two non-B hepatitis episodes but did not react with sera from
routine anti-HAV IgM-positive hepatitis patients. Intravenous inoculation of cynomolgus
monkeys with the virus-containing stool extract resulted in histopathologically and enzymatically
confirmed hepatitis, excretion of virus-like particles, and antibody response to them,

Balayanetal (1983) successfully transmitted
the disease into himselfby oral
administration of pooled stoolextracts of 9
patients from a non-A,non-Bhepatitis
outbreak which had occurred in a Soviet
militarycamp located in Afghanistan. Stool
samples 0of28"-43th-45%" day showed virus-
like-particles (VIP)

Hepatitis E was first recognised asan
epidemic ofnon-A, non-Bhepatitis
(NANBH)

which occurred in Kashmir Valley in 1978
The epidemic involved an estimated
52000 cases oficteric hepatitis with 1700
deaths.
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Review > Liver Int. 2021 Jul;41(7):1462-1473. doi: 10.1111/liv.14912. Epub 2021 May 19. Review'"| > Pathogens. 2020 Oct 20;9(10):856. dol: 10.3390/pathogens9100856.
Hepatitis E: An update on One Health and clinical Hepatitis E Virus Infection: Circulation, Molecular

medicine

Thirumalaisamy P Velavan ' 2 3, Srinivas R Pallerla ' 2, Reimar Johne #, Daniel Todt ® €,
Eike Steinmann °, Mathias Schemmerer 7, Jirgen J Wenzel 7, Jérg Hofmann 8,
James Wai Kuo Shih 2, Heiner Wedemeyer 0 1, Claus-Thomas Bock ' 12

Affiliations + expand
PMID: 33960603 DOI: 10.1111/liv.14912

Epidemiology, and Impact on Global Health

Srinivas Reddy Pallerla ' 2, Dominik Harms 3, Reimar Johne 4, Daniel Todt ® ©,
Eike Steinmann ®, Mathias Schemmerer 7, Jiirgen J Wenzel 7, Jérg Hofmann &,
James Wai Kuo Shih @, Heiner Wedemeyer 1© 11, C-Thomas Bock ! 3,
Thirumalaisamy P Velavan 1 2 12

Affiliations + expand
PMID: 33092306 PMCID: PMC7589794 DOI: 10.3390/pathogens9100856
Free PMC article

Review > EBioMedicine. 2016 Sep;11:31-42. doi: 10.1016/j.ebiom.2016.07.039.

Epub 2016 Aug 6.

Hepatitis E Virus Mutations: Functional and Clinical

Relevance

Hoang van Tong !, Nghiem Xuan Hoan 2, Bo Wang 2, Heiner Wedemeyer 4, C-Thomas Bock 2,

Thirumalaisamy P Velavan

Affiliations + expand

2

PMID: 27528267 PMCID: PMC5049923 DOI: 10.1016/j.ebiom.2016.07.039

Free PMC article

EBioMedicine. 2016 Sep;11:31-42

Pathogens. 2020 Oct 20;9(10):856. Liver Int. 2021 Jul:41(7):1462-1473
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20 million HEVinfections,
3.3 million acute/symptomatic
44 000 HEVrelated deaths

Acute hepatitis E (Europe 5% - 15%).

Seroprevalence 1% (ltaly), 2%
(Netherlands), 52% (France).

Levels of Endemicity for

Hepatitis E Virus (

Seroprevalence in Germany 16.8%.

Pathogens .2020 Oct 20;9(10):856 . Liver Int. 2021 Jul;41(7):1462 1473 WHO - Fact sheet - Hepatitis E, update June 2022
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 HEV- lund HEV-2

- Almost human-mediated (endemic,waterborne,human-to-human,vertical
transmission)

- Mostlyasymptomatic mfections,(moderately severe) acute self-lmited infections
In young people

- Fulmmant hepatic failure (FHF) and high mortality rate during pregnancy (up to
30%) and in patients with chronic liver diseases

« HEV-3 und HEV-4
- Zoonotic,foodborne,autochthonous m non-endemic areas

- Asymptomatic to moderately severe acute self-limited infections m middle-
aged/elderpeople

- HEV-3 chronic infections in mmunocompromised patients with fatalhepatitis
cases

Pathogens. 2020 Oct 20;9(10):856. Liver Int. 2021 Jul:41(7):1462-1473
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Domestic pig ~

Wild boar
/ Shell fish
(molusca)
Wild game Human/primates
Rabbit by contact: very rarely (1%-2%)
Rat

Blood transfusion

very rarely
Transplant organ

Human

Fruits/ve
by contaminated water: very r?rely
R ‘

Pic courtesy: Prof. Claus-Thomas Bock - Robert Koch Institute, Berlin, DE
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HEV divergence of

Distribution of HEV genotypes
B HEV-1 I HEV-1 + HEV:2 *
[ HEv2  [] HEV-2 + HEV-3
I HEv-3 [ HEV-3 + HEV-4

[ HEV-4  [] HEV-1+HEV-4

Figure 2. Global HEV genotype distribution. Different colors on the map indicate the distribution
of HEV genotypes (HEV-1 through -4) across the globe. The figure was created using SimpleMappr,
an online tool to produce publication-quality point maps [149].

~23%=new genotype

HEV divergence of
>~15%=new subtype

Pathogens. 2020 Oct 20;9(10):856.
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HEV Diagnosis
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Serologically:

and/or ORF3 proteins
» detection of HEV-genotypes 1 — 4

» detection of IgM and IgG antibodies in serum or blood using
Immunobilot or Elisa based assays with recombinant ORF2

Big differences between tests in sensitivity and specificity

Molecular:

+ RT-PCR and real time RT-PCR of HEV-
ORF1 and ORF2 in stool and/or blood
samples

» detection of HEV-genotypes 1-4

/

FVRMA i blood
d
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HEV RNA in fazces
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ronm bransarminase
—— HEV IgG
— HEV IgM

Mumber cf weeks post infection

Liver Int. 2021 Jul;41(7):1462-1473
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The NEW ENGLAND JOURNAL of MEDICINE

Z» NN
T 520110021
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| EanEmeE (KPR ‘

Long-Term Efficacy of a Hepatitis E Vaccine

Jun Zhang, M.Sc., Xue-Feng Zhang, M.Sc., Shou-Jie Huang, M.Sc.,
Ting Wu, Ph.D., Yue-Mei Hu, M.Sc., Zhong-Ze Wang, B.Sc., Hua Wang, M.D.,
Han-Min Jiang, B.Sc., Yi-Jun Wang, M.Sc., Qiang Yan, M.Sc., Meng Guo, B.Sc,,
Xiao-Hui Liu, B.Sc., Jing-Xin Li, M.Sc., Chang-Lin Yang, B.Sc., Quan Tang, B.Sc.,
Ren-Jie Jiang, M.Sc., Hui-Rong Pan, Ph.D., Yi-Min Li, M.D., J. Wai-Kuo Shih, Ph.D.,
Mun-Hon Ng, Ph.D., Feng-Cai Zhu, M.Sc., and Ning-Shao Xia

* Hecolin® is the only licensed vaccine available in China since 2012

* Recombinant truncated ORF2 protein HEV239 (aa368 -606) containing 23nM VLPs,
administration of three doses (0, 28 and 180 days).

« Phase lll clinical trial conducted in 112,604 healthy adults (16 - 65 years) - safe and
efficacious.

« >99% efficacy against HEV among adults (followed up for 4.5 years).

« Accelerated vaccination regimen (0, 7 and 21 days) was safe for travelers.

Lancet. 2010:376(9744):895 -902 N Engl J Med. 2015;372(10):914 922 Clin. Microbiol. Infect. 2019;25(9):1133-1139 Liver Int. 2021 Jul;41(7):1462-1473
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Study 1 : . » _
2012- 2014 HEV superinfection in Hepatitis B patients

* High seroprevalence HEV antibodies
* HEV superinfection influences progression of HBV-related diseases

» Genotype 3 detected in an HBV patient
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Multicenter Study > EBioMedicine. 2015 Nov 11;2(12):2080-6. Cross-sectional study
doi: 10.1016/j.ebiom.2015.11.020. eCollection 2015 Dec.
Hepatitis E Virus Superinfection and Clinical l’
s v o & 1658 participants
Progression in Hepatitis B Patients (2012-2014) .
Acute hepatitis (AHB; n=26)

Nghiem Xuan Hoan ', Hoang Van Tong 7, Nicole Hecht 2, Bui Tien Sy 3, Patrick Marcinek 7,
Christian G Meyer ', Le Huu Song 4, Nguyen Linh Toan 5, Jens Kurreck €, Peter G Kremsner 1, l 1
C-Thomas Bock 2, Thirumalaisamy P Velavan

Chronic hepatitis (CHB; n=744)
Liver cirrhosis (LC; n=160)
Liver cancer (HCC; n=166)

Affillations: + expand 340 controls 1318 cases —» | C+HCC (n=222)
PMID: 26844288 PMCID: PMC4703726 DOI: 10.1016/j.ebiom.2015.11.020 \ /
Free PMC article 1
HEV infection
ELISA screening Impact of HEV
1 superinfection on @
‘ clinical outcomes of
anti-IgM Nested PCR HBV infection
anti-IgG

|

Sequencing > .
Seroprevalence of HEV infection HEV genotyping
@ in general population and in HBV v
patients Phylogenetic
analysis

EBioMedicine. 2015 Nov 11,;2(12):2080-6.
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Study 1
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HBV+HEV

infection

« AST, ALT

* Total bilirubin
* Direct bilirubin
* Albumin

* Prothrombin

* Platelets

* HBV-DNA loads

HC HBV patients

L HEV infection |
p o

Healthy liver Inflammatory liver
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Liver disease progressic

|HBVinfection| |HBVinfection HBV persistence >

High seroprevalence in HBV patients vs. Controls (IgG- 45% vs. 31%; IgM- 12 vs. 4%)
HEYV infection aggravate the clinical outcome of HBV infection

HEYV infection independently associates with liver cirrhosis and severity
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EBioMedicine. 2015 Nov 11,;2(12):2080-6.
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51 HEV3a-Japan-AB089824.1
32 HEV3a-Korea-FJ426403.1

HEV3a-USA-JN837481.1
53 83 HEV3a-USA-AF060669.1
98

HEV3b-Japan-HQ389544.1
HEV3j-Cancada-AY115488

Study 1

Universitatsklinikum
Tiibingen

HEV3b-Japan-AB291963.1

89

??l

@ HEV isolate from Vietnamese Patient
HEV3g-Kyrgyzstan-AF455784
HEV3e-Japan-AB481226.1

HEV3f-Thailand-FJ653660.1

53 - HEV4c-Japan-AB099347 7
100 |-|: HEV4c-Japan-AB097812

79 HEV4c-Japan-AB0805TS

A —

HEV4cJapan-AB161719

96

100 S

100 HEV4c-Japan-AB161717

HEV-4
HEV4a-China-JQ655735.1

HEV4a-China-JQ655733.1

HEV4g-China-AB108537
‘“LI:
67

HEV4d-China-AJ272108
HEV4d-China-AY594199

HEV2a-Mexico-M74506

'PACE-UP

HEV1e-Chad-AY204877.1 7
— HEV1a-N I-AF051830.1
100 EV1a-Nepal-AF051830

97
56
87
97

HEV1a.-Burma-M73218.1

HEV-1
HEV1b-China-D11093.1

HEV1c-India-X98292.1
HEV1c-China-AF093888

HEV-3

HEV genotype 3 was identified in patient with both
liver cirrhosis and hepatocellular carcinoma

EBioMedicine. 2015 Nov 11;2(12):2080-6.
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Study 2 High HEV positivity among domestic pigs and risk of HEV infection of
2016-2017 individuals occupationally exposed to pigs and pork meat in Hanoi, Vietham

 High seroprevalence of HEV antibodies in occupationally exposed workers
* 12.4 % of the pig samples were positive for HEV-RNA
* n=17 HEV3b, and n=2 HEV3a sub-types
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> Open Forum Infect Dis. 2019 Jun 26;6(9):0fz3086. doi: 10.1093/ofid/ofz306.
eCollection 2019 Sep.

High Hepatitis E virus (HEV) Positivity Among

Domestic Pigs and Risk of HEV Infection of
Individuals Occupationally Exposed to Pigs and Pork

Meat in Hanoi, Vietnam =3 «-@ SR Conort2 |
Nghiem Xuan Hoan ' 2 3, Pham Xuan Huy #, Bui Tien Sy 2 3, Christian G Meyer ' 3 5,

Trinh Van Son 2 3, Mai Thanh Binh ! 3, Dao Phuong Giang 2 2, Dam Tu Anh ¢, l

C-Thomas Bock 1 7, Bo Wang 7, Hoang Van Tong 3 4, Peter G Kremsner ', Le Huu Song 2 3, Slauiht:;lle:::e
Nguyen Linh Toan 3 4, Thirumalaisamy P Velavan ' 3 5 T l Whole blood from worker n=
iver ti
Affiliations + expand ‘ from pigs Whole blood from wzl:lt::f::c:nzaéa
PMID: 31660396 PMCID: PMC6735913 DOI: 10.1093/ofid/of2306 N=210 blood donors
Free PMC article (n=340)
Pig farmers
n=96
screening Pork meat vendor
n=81

| l

| Nested PCR | | Reaitime PCR |

Open Forum Infect Dis. 2019 Jun 26,6(9):0fz306
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A

pr— HEV1 F 26400 Korea Swine

18 strains isolated from pigs.
Vietnam
VN.Pig.35_isolated from pig.Vietnam

HEVIAFOS0665.USA Swine
HEVIAFORI843 USA Swine
HEVIABOSI324 Japan. Human
HEVIAB231963.Japan
HEVI B189071.Japan Wild deer
HEVIAY115488.1.Canada. Swine
HEVIABS91734 Japan.Meng cose

HEV-3

J
e HEVIFJ705359,Germany Wikl boar

HEVIAF Kyrgyzstan. Swine

HEVIF, Thaitand Human

HEVIABSS1226 Japan. Swine
HEVIAB243521. Japan. Swine

@ HEVI HCC patient. Vietnam

[ HEVE KXI07863.China
e HEVE KX287857.Chins

HEVIFJ306858.China Rabit —
] HEV-8

HEV1.D11093 China Human
HEVILOSS16.USA
HEV1JF443721.Inca

HEV1 X08292,Incia Human
HEVI AFOS1830 Nepsl
HEVIMTI218 Bruma
HEV1AY204877.1.Chad.Human
HEV1.AY230202.1 Morocco

HEV-1

HEVT KM96143.UAE
e I oy
HEVY KT818808 Middie East Human

HEVZM74506 Mexico Human] HEV-2

HEV-7

HEVEABBIS243.09
.u..wum] =

L——

025 020 015 010 005 0.

HEVEABB02441 Japan
HEVA.GU11881.China. Swine
MEV4.JOB55735.China. Human
HEVA AJ344171.China Human
HEV4.B13767.Japan, Human
HEVA AB220974 Japan Human
HEV4 DQ279081 China. Swine
HEV4.YT23740. ndia. Swine
HEVA DQ450072.China. Swine
HEV4AB103337.China Human

HEV-4

00

0.05

78

HEV-3b

76 | 3a HW532736
—99{-‘; P 56
3a JN564006

9 3a AB074918

3a AB074920
3a AB089824

P35r
3a FJ426403

-: 3a KF303502
3a AB481228

3a AF082843
3a AF060668

3a AB591734
3a AF0B0669

3a JN83T481

3a KJ507955

3a FJ426404

3 AB290312
99 3 AB740232

3h JQ013794
3JQ953664

3i FJ998008

3c KJ701409

HCC36

3¢ FJ705359

3¢ KC618402
3g AF465784

3 AB290313

100

HEV-3e
3 EU360977
3 KJ873911

HEV-3f
4 AJ272108
1 M73218
—sa| 2 M74506

HEV-3a

HEV-3c

26/210 (12.4%) of the
livers were positive for
HEV-RNA and belonged
to HEV genotype 3

>ACE-UP

PAN ASEAN Coaliion for Epidemsic and OUtbreak Preparedness

Open Forum Infect Dis. 2019 Jun 26,6(9):0fz306
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A
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< P<0.0001 70 |
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2z
= 40 50 -
o
=8
0]
=
= 30 -
S 20-
i
= 10-
0- 0-

Healthy general Pigsipdrk meat
population  processing staff

HEV anti IgM positivity (%)

Healthy general  Pigs/pork meat
population processing staff

15 - P=0.09
20
10 - 15~
10-
5,
5 -
0- 0-

P=0.00073

Pork meat
vendors

Pork meat
vendors

Pigfdrmers

Pigférmers

Slaughterers

uln

Slaugiaterers

» High seroprevalence in the occupationally
exposed workers, in particular individuals
who domesticate pigs.

« HEV3 is dominant genotype among
domesticated pigs in Hanoi area.

« Domesticated pigs as a zoonotic reservoir
and contributing to the transmission
dynamics of circulating HEV genotypes.
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Open Forum Infect Dis. 2019 Jun 26,6(9):0fz306
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Study 3 HEV genome detection in commercial pork livers and pork meat product in
2019-2020 Germany

* 10% of samples positive: liver (5%); liver sausages (13%), liver paté (15%)
* n=12 HEV-3c, and n=1 HEV-3f sub-types
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Robert Koch Institute: SurvStat, http.//www3.rki.de/SurvStat
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> J Viral Hepat. 2021 Jan;28(1):196-204. doi: 10.1111/jvh.13396. Epub 2020 Sep 20. Samples screened (n=1 31 )
Hepatitis E virus genome detection in commercial » Pork livers (n=41)

pork livers and pork meat products in Germany * Liver sausages (n=40)
Srinivas Reddy Pallerla ' 2, Sonja Schembecker 1, Christian G Meyer ' 2 2, Le ThiKieu Linh 1 2, * Liver pates (n=40)

Reimar Johne 4, Heiner Wedemeyer 5 €, C-Thomas Bock ! 7, Peter G Kremsner ', ® RaW SausageS (n=1 0)
Thirumalaisamy P Velavan 1 2 3

Affiliations + expand
PMID: 32869414 DOI: 10.1111/jvh.13396

Homogenized & Isolated RNA

I

Nested PCR for ORF1 & ORF2

I

Sequenced & Phylogenetic analysis

J Viral Hepat. 2021 Jan;28(1):196-204
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~ | 129 pig liver DEU_MT497750

DEUMTA9TTA3

KB73911.08U nm e HEV-ORF1

3 age
f ig liver saus
[20009) 503 P

MF44111 FRAhUM
MF444031 FRA hum
E.
J996008.DEV w, HEV.3
[ MNsagsq,
L FRAK
Kuitg, : UnHEV. 3m

MKOBO847 DEU hum

M, Ra gy
M""&),) e 44030 Firg M HEV. 3
5

-ﬁ' HEY,
%m am

3
31

MF444121 FRA hum HEV-3

KY 869991 TA pig iy
QE-AHOBINAFOZIENIEY o

anndressresy

ac-paH

10% RNA positivity: Pork liver (5%), liver
sausages (13%), liver paté (15%)

HEV3c (n=12) and HEV 3f (n=1)

HEV3c was homologous to wild boar
sequences from EU and Germany.

J Viral Hepat. 2021 Jan;28(1):196-204
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Study 4 Low prevalence of HEV infection and no associated risk of HEV transmission
2019-2020 from mother to child among pregnant women in Vietham

* No associated risk of HEV transmission from mother to child

« HEV-3a genotype in pregnant women, presumably of zoonotic origin
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> Pathogens. 2021 Oct 17;10(10):1340. doi: 10.3390/pathogens10101340.

Low Prevalence of HEV Infection and No Associated

Risk of HEV Transmission from Mother to Child « N=183 pre nant women in their third trimester
among Pregnant Women in Vietnam g ’

Pham Xuan Huy ', Dang Thanh Chung ', Dang Thuy Linh 1, Ngo Thu Hang ', fOI Iowed-u p u ntll del Ive ry

Sivaramakrishna Rachakonda 2, Srinivas Reddy Pallerla 2 2, Le ThiKieu Linh 2 3,
Hoang Van Tong !, Le Minh Dung 4, Can Van Mao ', Heiner Wedemeyer ® €, C-Thomas Bock 7,

Peter G Kremsner 2 &, Le Huu Song ® 9, Bui Tien Sy ® 2, Nguyen Linh Toan ', hd antI'H EV IgG and IgM were measured

Thirumalaisamy P Velavan 2 3

Affiliations + expand
PMID: 34684289 PMCID: PMC8539026 DOI: 10.3390/pathogens10101340
Free PMC article

« HEV nucleic acids were detected in stool and
cord blood samples

 HEV genotypes were identified by Sanger
sequencing, and phylogenetic analyses were
performed.

I Path 2021 17:10(10):134
PACE_UP athogens 2021 Oct 17;10(10):1340
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AY204877 . FRA Human
L08816.CHN.Human
JF443721.IND.Human
M74506.USA . Human
KJ496143.UAE.Camel
KJ496144 UAE.Camel
AB856243.JPN.Swine
ABB02441.JPN.Swine
ABS573435.JPN.Swine
JQB55735.CHN.Human
DQ450072.CHN.Swine
AB108537.FRA . Human
KX387865.CHN.Camel
KX387887.CHN.Camel
AF455784.KGZ.Swine
FJ998015.GER.Wild boar
AB248521.JPN.Swine
KP698919.ITA Swine
JQO53666.FRA.Swine
EU375483.Thai.Swine
AB369687.JPN.human
MF444030.FRA.Human
KU176130.FRA Human
MNB46694. FRA . Human
JQO013794. FRA.Human
KU176131.FRA.Human
AB290312.MNG.Swine
MF444121.FRA.Human
JQY53664.FRA.Swine
KY766999.1TA. Swine
AB369689.JPN human
AB740232 JPN.Wild boar
LC131066.JPN.Human
FJ527832.CHN.Swine
KJ507956.CAN.Swine
LC490579.JPN.Swine
KF303502.GER.Swine
ABO74920.JPN.Human
AF082843.USA.Swine
KJ507955.CAN.Swine
MK474102.SER.Swine
JX064501.CHN.Swine
HQ389543. UK. Human

HEV1

| HEV-2

I HEV-7

I HEV-6

| HEV-5

HEV-4

HEV-8

| HEV-3g

HEV-3e

HEWV-3f

HEV-3m

HEWV-3h

HEWV-3I

HEV-3j

| HEV-3K

HEV-3b

HEWV-3a

92|

51

ITM-Vietnam-S003
ITM-Vietnam-S004
ITM-Vietnam-BP 193

ITM-Vietnam-S007

50

MH377721.Sweden.Human
FJ998008.GER.Wild boar
KC618402.GER.Human
FJ705359.GER.Wild boar

MN614139.NLD.Human

HEV-3i

HEV-3c

anti-HEV 1gG = 8%
anti-HEV IgM = 2%
Of 183 tested, n=4 RNA positive

All four were HEV-3a genotype

9% homology with HEV-3a detected in
humans

6% homology with HEV-3a detected in
pigs

Pathogens 2021 Oct 17;10(10):1340
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Brief Report
High Hepatitis E Virus (HEV) Seroprevalence and No Evidence
of HEV Viraemia in Vietnamese Blood Donors

Le Chi Cao ">*(), Vanessa Martin 1'*, Le Thi Kieu Linh 3, Tran Thi Giang 2(, Ngo Thi Minh Chau 20,
Ton Nu Phuong Anh 2, Vu Xuan Nghia ¢, Nguyen Trong The 34, Truong Nhat My 3, Bui Tien Sy 340,
Nguyen Linh Toan >, Le Huu Song 3%, C.-Thomas Bock **( and Thirumalaisamy P. Velavan 1-3.7-*

553 blood donors in Vietham were tested for HEV
antibodies and HEV-RNA positivity

* Anti HEV-IgM : 0.5%
* Anti HEV-IgG : 26.8%
 No HEV-RNA positive serum was found

Viruses. 2023 Oct 11;15(10):2075
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> Distribution of HEV genotypes varies between regions in Vietham

> HEV-3a is the predominant sub-type in domesticated pigs and wild
boars, followed by HEV-4b and HEV-3f.

> Zoonotic transmission may be the main route of HEV infection in
Vietnam
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Molecular surveillance of zoonotic pathogens in domestic and
farmed wild animals are warranted over temporal and spatial scale
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Viém gan virus E: Mét strc khoe
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Source of feces blood/ blood/ blood/ feces
virus blood-derived blood-derived blood-derived food
body fluids  body fluids  body fluids blood
Route of fecal-oral percutaneous percutaneous percutaneous :ecgl-t? ral
transmission permucosal permucosal permucosal 00d PoIMe
blood borne
Chronic no yes yes yes yes
infection
Prevention pre/post- pre/post- blood donor pre/post- ensure safe
exposure exposure screening; exposure drinking
immunization immunization risk behavior immunization; @ water and
modification risk behavior avoid

modification | uncooked
meat




VIETNAMESE - GERMAN CENTER
FOR MEDICAL RESEARCH

||
15
% o

72 >
/ge your d‘e

Kham pha viém gan E
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. {5 1983 S. Karger AG, Basel
Intervirology 20: 23-31 (1983) 0300-5526/83/0201-002382.75/0

Evidence for a Virus in Non-A, Non-B Hepatitis
Transmitted via the Fecal-Oral Route

M.S. Balayan®, A.G. Andjaparidze*, S.S. Savinskaya®, E. S. Ketiladze®, D. M. Braginsky®,
A. P.Savinows, V. F. Poleschuk®

8 [nstitute of Poliomyelitis and Viral Encephalitides, and

bD. I. Ivanovsky Institute of Virology, USSR Academy of Medical Sciences, Moscow, USSR

Key Words. Non-A, non-B hepatitis - Transmission - Virus-like particles - Immune electron
microscopy * Virus serology - Cynomolgus monkeys

Summary. Typical acute hepatitis was reproduced in a human volunteer immune to hepatitis A
virus (HAV) after oral administration of pooled stool extracts from presumed cases of epidemic
non-A, non-B hepatitis. Markers of hepatitis B infection, anti-HAV IgM, and increase in total
anti-HAV level were not detectable in the volunteer’s sera during the course of infection.
Spherical 27- to 30-nm virus-like particles were visualized by immune electron microscopy
(IEM) in stool samples collected during preclinical and early postclinical phases. These particles
banded in CsCl at a buoyant density of 1.35 g/cm®. They reacted in the IEM test with sera from
individuals who had experienced two non-B hepatitis episodes but did not react with sera from
routine anti-HAV IgM-positive hepatitis patients. Intravenous inoculation of cynomolgus
monkeys with the virus-containing stool extract resulted in histopathologically and enzymatically
confirmed hepatitis, excretion of virus-like particles, and antibody response to them,

Balayan va cong sw (1983) da thanh cdng
trong viéc truyén bé&nh nay vao chinh minh
bang cach udng chiét xuat phan téng hop tw
9 bénh nhan trong mét dot bung phat viém
gan khéng phai do virus A, khéng phai do
virus B xay ra tai mét trai quan sw Lién X0 &
Afghanistan. Mau phan tir ngay the 28-43-
45 da cho thay céac hat gibng virus.

Viém gan E ban dau dwoc nhan ra la mot
dai dich viéem gan khéng phai do virus A,
khéng phai do virus B (NANBH)

xay ra tai thung ling Kashmir vao nam
1978. Dai dich nay da gay ra khoang 52.000
trwdng hop viem gan vang cung véi 1700
trrdng hop t&r vong.
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Review > Liver Int. 2021 Jul;41(7):1462-1473. doi: 10.1111/liv.14912. Epub 2021 May 19. Review'"| > Pathogens. 2020 Oct 20;9(10):856. dol: 10.3390/pathogens9100856.

Hepatitis E: An update on One Health and clinical Hepatitis E Virus Infection: Circulation, Molecular

medicine

Thirumalaisamy P Velavan ' 2 3, Srinivas R Pallerla ' 2, Reimar Johne #, Daniel Todt ® €,
Eike Steinmann °, Mathias Schemmerer 7, Jirgen J Wenzel 7, Jérg Hofmann 8,
James Wai Kuo Shih 2, Heiner Wedemeyer 0 1, Claus-Thomas Bock ' 12

Affiliations + expand
PMID: 33960603 DOI: 10.1111/liv.14912

Epidemiology, and Impact on Global Health

Srinivas Reddy Pallerla ' 2, Dominik Harms 3, Reimar Johne 4, Daniel Todt ® ©,
Eike Steinmann ®, Mathias Schemmerer 7, Jiirgen J Wenzel 7, Jérg Hofmann &,
James Wai Kuo Shih @, Heiner Wedemeyer 1© 11, C-Thomas Bock ! 3,
Thirumalaisamy P Velavan 1 2 12

Affiliations + expand
PMID: 33092306 PMCID: PMC7589794 DOI: 10.3390/pathogens9100856
Free PMC article

Review > EBioMedicine. 2016 Sep;11:31-42. doi: 10.1016/j.ebiom.2016.07.039.

Epub 2016 Aug 6.

Hepatitis E Virus Mutations: Functional and Clinical

Relevance

Hoang van Tong !, Nghiem Xuan Hoan 2, Bo Wang 2, Heiner Wedemeyer 4, C-Thomas Bock 2,

Thirumalaisamy P Velavan

Affiliations + expand

2

PMID: 27528267 PMCID: PMC5049923 DOI: 10.1016/j.ebiom.2016.07.039

Free PMC article

EBioMedicine. 2016 Sep;11:31-42

Pathogens. 2020 Oct 20;9(10):856. Liver Int. 2021 Jul;41(7):1462-1473
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20 triéu trwdng hop nhiém viém gan E,
3,3 triéu tredng hop cap tinh/cé triéu chirng

44.000 trworng hop tlr vong lién quan dén viém
gan E

- Viém gan E cép tinh (5% - 15% & chau Au).

« Ty lé khang thé 1% (Y), 2% (Ha Lan), 52%
(Phap).

- Ty 18 khang thé & Durc 1a 16,8%.

Pathogens .2020 Oct 20;9(10):856 . Liver Int. 2021 Jul;41(7):1462- 1473 WHO - Fact sheet - Hepatitis E, update June 2022
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* Viém gan E-1 va viém gan E-2
- Hau nhw qua trung gian con ngudi (1ay truyén dac hiru, qua duwdng nuwdc, tr ngudi sang
nguwdi, 13y truyén theo chiéu doc)
- Hau hét 1a nhiém trung khdng c6 triéu chirng, nhiém trung cap tinh (trung binh nang) tw gidi
han & ngudi tré tudi
- Suy gan t6i cap va ty 1é t&r vong cao khi mang thai (I&n t&i 30%) va & bénh nhan mac bénh
gan man tinh
* Viém gan E-3 va viém gan E-4
- Bénh truyén tr dong vat sang ngudi, 1ay truyén qua thwe pham, |3y truyén tai chd & cac
vung khong lwu hanh bénh
- Nhiém tring cap tinh tir khéng c6 triéu chirng dén triéu chirng nhe dén trung binh, tw giGi
han, dién ra & ngudi trung nién/ngudi gia
- Nhiém trang man tinh HEV-3 & bénh nhan suy gidm mién dich v&i cac trwérng hop viém gan
gay t& vong

Pathogens. 2020 Oct 20;9(10):856. Liver Int. 2021 Jul:41(7):1462-1473
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U Domestic pig - | -~ [ HEV-1 A VS Nivee
Wild boar 7 ' <) 4o
T /Shellfish Drinking water . 2 &
(molusca)
Wild game Human/primates
Rabbit by contact: very rarely (1%-2%)
Rat

Blood transfusion

very rarely
Transplant organ

Human

Fruits/ve
by contaminated water: very r?rely
R ‘

Pic courtesy: Prof. Claus-Thomas Bock - Robert Koch Institute, Berlin, DE

P
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Suw khac biét gen cua viém gan E
khoang ~23% = Loai gen moi

Distribution of HEV genotypes
[ HEv-1 I HEV-1 + HEV22 *

3 Sw khac biét gen cua viéem gan E
~ 7 I1&n hon > ~15% = Bién thé moi

4

[ HEV-2  [] HEV-2 + HEV-3
B HeEv-3 [ HEV-3 + HEV-4

[ HEV-4  [] HEV-1 + HEV-4

Figure 2. Global HEV genotype distribution. Different colors on the map indicate the distribution
of HEV genotypes (HEV-1 through -4) across the globe. The figure was created using SimpleMappr,
an online tool to produce publication-quality point maps [149].

Pathogens. 2020 Oct 20;9(10):856.
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Serologically:

and/or ORF3 proteins

» detection of IgM and IgG antibodies in serum or blood using
Immunobilot or Elisa based assays with recombinant ORF2

» detection of HEV-genotypes 1 — 4

Big differences between tests in sensitivity and specificity

Molecular:

samples

« RT-PCR and real time RT-PCR of HEV-
ORF1 and ORF2 in stool and/or blood

» detection of HEV-genotypes 1-4

/

FVRMA i blood

»

HEV RNA in fazces

ronm bransarminase
—— HEV IgG
— HEV IgM

F

F

Jauncdlice

\ / S
Vo T
T
|I r/ \‘ "f\“\“‘-..
| / -rx\ T —
[/ / \ —_—
.

|/ —
r/ - T

Mumber cf weeks post infection

Liver Int. 2021 Jul;41(7):1462-1473
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.:.-.;;O m‘)m" ORIGINAL ARTICLE |
e (AATE) ‘ | ‘

Long-Term Efficacy of a Hepatitis E Vaccine

Jun Zhang, M.Sc., Xue-Feng Zhang, M.Sc., Shou-Jie Huang, M.Sc.,
Ting Wu, Ph.D., Yue-Mei Hu, M.Sc., Zhong-Ze Wang, B.Sc., Hua Wang, M.D.,
Han-Min Jiang, B.Sc., Yi-Jun Wang, M.Sc., Qiang Yan, M.Sc., Meng Guo, B.Sc,,
Xiao-Hui Liu, B.Sc., Jing-Xin Li, M.Sc., Chang-Lin Yang, B.Sc., Quan Tang, B.Sc.,
Ren-Jie Jiang, M.Sc., Hui-Rong Pan, Ph.D., Yi-Min Li, M.D., J. Wai-Kuo Shih, Ph.D.,
Mun-Hon Ng, Ph.D., Feng-Cai Zhu, M.Sc., and Ning-Shao Xia

+ Hecolin® la loai vaccine duy nhat dwoc cap phép tai Trung Qudc tlr ndm 2012

- Protein ORF2 viém gan E tai td hop rat gon HEV239 (aa368-606) chira 23nM VLPs, tiém
ba liéu (0, 28 va 180 ngay).

. Thr nghiém |am sang giai doan Ill dwoc tién hanh trén 112.604 ngwdi tredng thanh khoée
manh (tr 16 dén 65 tudi) - an toan va hiéu qua.

. Hiéu qua hon 99% chong lai viém gan E & ngudi trwdng thanh (theo ddi trong 4,5 nam).

- Ché db tiém chling nhanh (0, 7 va 21 ngay) an toan cho nguwoi di du lich.
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Cac nghién ctru trwée day cua chung toi

Nghién ctru 2
2016-2017

« Khang thé HEV c6 ty 1& huyét thanh cao

+ B6i nhiém HEV anh huéng dén s tién trién ca cac bénh lién quan dén HBV
+ Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh v&i HEV cao & lon va nguy co nhiém HEV & nguwdi tiép xic nghé
nghiép vo&i lgn va thit lon tai Ha N6i, Viét Nam

Nghién ctru 3
2019-2020

Nghién ctru 4

Ty |é khang thé HEV huyét thanh cao & nhirng ngui lao déng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan lon nhap khau va cac san pham thit lon & Dlc

2019-2020

10% mau dwong tinh: gan (5%); xuc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f

Ty 1& nhiém HEV thap va khéng c6 nguy co lay truyén HEV tr me sang con & phu ni
mang thai tai Viét Nam

Khéng c6 nguy co 13y truyén HEV tir me sang con

Kiéu gen HEV-3a & phu nir mang thai, c6 1& cé ngudn gbc tlr ddng vat

Universitatsklinikum
Tiibingen



. VIETNAMESE - GERMAN CENTER . ,
e FOR MEDICAL RESEARCH N g h IéN clru 1

Q
72 >
/ge your d‘e

Universitatsklinikum
Tiibingen

| Acute hepatitis (AHB; n=26)
Chronic hepatitis (CHB; n=744)
Liver cirrhosis (LC; n=160)

Liver cancer (HCC; n=166)
= LC+HCC (n=222)

|

Impact of HEV
superinfection on @
clinical outcomes of

HBYV infection

Phan loai gen

Multicenter Study > EBioMedicine. 2015 Nov 11;2(12):2080-6. Cross-sectional study
doi: 10.1016/j.ebiom.2015.11.020. eCollection 2015 Dec.
Hepatitis E Virus Superinfection and Clinical cs8 l’
. . - . 1658 participants
Progression in Hepatitis B Patients (2012-2014)
Nghiem Xuan Hoan ', Hoang Van Tong 7, Nicole Hecht 2, Bui Tien Sy 3, Patrick Marcinek 7,
Christian G Meyer ', Le Huu Song 4, Nguyen Linh Toan 5, Jens Kurreck €, Peter G Kremsner 1, l l
C-Thomas Bock 2, Thirumalaisamy P Velavan
Affiiations + expand 340 controls 1318 cases
PMID: 26844288 PMCID: PMC4703726 DOI: 10.1016/j.ebiom.2015.11.020 \ /
Free PMC article
ELISA HEV infection
l screenlng
anti-IgM Nested PCR
anti-IgG 1
Sequencing
Seroprevalence of HEV infection
@ in general population and in HBV v
patients Phylogenetic
analysis

A 4

viém gan E.

EBioMedicine. 2015 Nov 11;2(12):2080-6.
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HC HBV patients

HBV+HEV L HEV infection

g b0°

Healthy liver Inflammatory liver

Liver disease progressi

« AST, ALT

* Total bilirubin

* Direct bilirubin
* Albumin

* Prothrombin

* Platelets

* HBV-DNA loads

L
\

HBVinfectionI |HBVinfection HBV persistence >

® Ty lé huyét thanh cao & bénh nhan HBV so v&i nhém ching (IgG- 45% so v&i 31%; IgM- 12 so véi 4%)
®* Nhiém HEV lam n&ng thém két qua 1am sang ctia nhiém HBV

® Nhiém HEV lién quan déc lap véi bénh xo gan va mirc dd nghiém trong

PACE'UB EBioMedicine. 2015 Nov 11;2(12):2080-6.
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HEV3a-Japan-AB089824.1
HEV3a-Korea-FJ426403.1
HEV3a-USA-JN837481.1
HEV3a-USA-AF060669.1
HEV3b-Japan-HQ389544.1

88

HEV3j-Cancada-AY115488
HEV3b-Japan-AB291963.1

@ HEV isolate from Vietnamese Patient

HEV3g-Kyrgyzstan-AF455784

89 _|— HEV3e-Japan-AB481226.1
7 HEV3f-Thailand-FJ653660.1

76

53 - HEV4c-Japan-AB099347 7
100 |-|: HEV4c-Japan-AB097812
79 HEV4c-Japan-AB0805TS

100

HEV4cJapan-AB161719
100 |: HEV4c-Japan-AB161717

HEV-4

HEV4a.China-JQ655735.1
ﬁ': HEV4a-China-JQ655733.1

HEV4g-China-AB108537

67 HEV4d-China-AY594199

HEV2a-Mexico-M74506

96

HEV1e-Chad-AY204877.1

— HEV1a-Nepal-AF051830.1
9 HEV1avBum'!avI'ul?3218,1 HEV-1
56 HEV1b-China-D11093.1
87 HEV1c-India-X98292.1

97 HEV1c-China-AF093888

100

HEV-3

Genotype 3 ctia HEV dugc xac dinh & bénh nhan cé ca xo gan va ung
thw gan té bao biéu mé gan

EBioMedicine. 2015 Nov 11;2(12):2080-6.
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Cac nghién ctru trwée day cua chung toi

Nghién ctru 2
2016-2017

« Khang thé HEV c6 ty 1& huyét thanh cao

+ B6i nhiém HEV anh huéng dén s tién trién ca cac bénh lién quan dén HBV
+ Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty lé dwong tinh v&i HEV cao & lon va nguy co’ nhiém HEV & ngwei tiép xiac nghé
nghiép vé&i lon va thit lon tai Ha Noi, Viét Nam

Nghién ctru 3
2019-2020

Nghién ctru 4

Ty |é khang thé HEV huyét thanh cao & nhirng ngui lao déng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan lon nhap khau va cac san pham thit lon & Dlc

2019-2020

10% mau dwong tinh: gan (5%); xuc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f

Ty 1& nhiém HEV thap va khéng c6 nguy co lay truyén HEV tr me sang con & phu ni
mang thai tai Viét Nam

Khéng c6 nguy co 13y truyén HEV tir me sang con

Kiéu gen HEV-3a & phu nir mang thai, c6 1& cé ngudn gbc tlr ddng vat

Universitatsklinikum
Tiibingen
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> Open Forum Infect Dis. 2019 Jun 26;6(9):0fz3086. doi: 10.1093/ofid/ofz306.
eCollection 2019 Sep.

High Hepatitis E virus (HEV) Positivity Among

Domestic Pigs and Risk of HEV Infection of
Individuals Occupationally Exposed to Pigs and Pork

Meat in Hanoi, Vietnam =3 4-—@ SR Conort2 |
Nghiem Xuan Hoan ' 2 3, Pham Xuan Huy #, Bui Tien Sy 2 3, Christian G Meyer ' 3 5,

Trinh Van Son 2 3, Mai Thanh Binh ! 3, Dao Phuong Giang 2 2, Dam Tu Anh ¢, l

C-Thomas Bock 1 7, Bo Wang 7, Hoang Van Tong 3 4, Peter G Kremsner ', Le Huu Song 2 3, Slauiht:;lle:::e
Nguyen Linh Toan 3 4, Thirumalaisamy P Velavan ' 3 5 T l Whole blood from worker n=
iver ti
Affiliations + expand ‘ from pigs Whole blood from wzl:lt::f::c:nzaéa
PMID: 31660396 PMCID: PMC6735913 DOI: 10.1093/ofid/of2306 N=210 blood donors
Free PMC article (n=340)
Pig farmers
n=96
screening Pork meat vendor
n=81

| l

| Nested PCR | | Reaitime PCR |

Open Forum Infect Dis. 2019 Jun 26;6(9):0fz306
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18 strains isolated from pigs. | HEV-3b
A Vietnam -
VN.Pig.35_isolated from pig.Vietnam 76 | 3a HW532736
pr— HEV 1 F 426400 Korea. Swine 99 P56
HEVIAFOS0668.USA Swine 4‘
HEVIAFORIB83.USA Swine 3a JN5E4006
HEV3 ABOSI 24 Japan. Human 91 3a AB074918
HEVIAB231963.Japan 3a AB074920
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- HEVIAR e 3a FJ426403
L HEVIFJ705359.Germany Wikl boar : 3a KF303502 HEV-3a
— ' i Thatisnd Human 3a AB481228
HEVIABES1226.Japan. Swine — 38 AF082843 ( [0) ) [ T -
e s 26/210 (12,4%) gan dwong tinh v&i HEV
@ HEVI HCC patient.Vietnam < A .
WEVAF 306888 China Rabi _ 3a ABETo4 RNA va thudc loai genotye HEV 3
[ HEVE KXIOT85S.China ] HEV-8 —_ 3a AFO60669
b HEVE KX387857.China 0.05 3a JN83T481
HEV1.D11093. China Human ” 3a KJ507955
HEV] LOS316.USA
HEV1JF443721 Incsa 3a FUa26404
HEVIX98292 InciaHuman |\ 3 AB290312
MEVIAFOS1830 Nepal : ‘Ij'j 3 AB369689
HEVINTI218 Bruma 99 3 AB740232
| HEV1.AY204877.1.Chad.Human [
HEV1.AY230202.1 Morocco
HEVZ M74506 Mexico Humar] HEV-2 78 3 JQs5%6%4
HEVT KM96143.UAE 3i FJ998008
ﬂnm K496 144, UAE. Camel| HEV-7 3c KJ701409
HEVI KT810808 Middie East Human HCC35
HEV-3c

HEVEABBIS243.Japan. Wild boar

HEVE ABS02441 Japan ] o
HEVA.GU11881.China. Swine
HEV4.JOBS5TIS.China. Human
HEVA AJ344171.China Human
HEV4.B13767.Japan, Human
HEVA AB220974 Japan Human HEV-4
HEV4 DQ279081.China. Swine

HEVA.YT237406.0ndia. Swine
HEV4AB108337.China. Human

025 020 0415 010 0.05 0.00

3¢ FJ705359

3¢ KC618402
3g AF465784

3 AB290313
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HEV-3e
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Cac nghién ctru trwée day cua chung toi

Nghién ctru 2
2016-2017

« Khang thé HEV c6 ty 1& huyét thanh cao

+ B6i nhiém HEV anh huéng dén s tién trién ca cac bénh lién quan dén HBV
+ Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh v&i HEV cao & lon va nguy co nhiém HEV & nguwdi tiép xic nghé
nghiép vo&i lgn va thit lon tai Ha N6i, Viét Nam

Nghién ctru 3
2019-2020

Nghién ctru 4

Ty |é khang thé HEV huyét thanh cao & nhirng ngui lao déng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan loon nhap khau va cac san pham thit lon & Dirc

2019-2020

10% mau dwong tinh: gan (5%); xuc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f

Ty 1& nhiém HEV thap va khéng c6 nguy co lay truyén HEV tr me sang con & phu ni
mang thai tai Viét Nam

Khéng c6 nguy co 13y truyén HEV tir me sang con

Kiéu gen HEV-3a & phu nir mang thai, c6 1& cé ngudn gbc tlr ddng vat

Universitatsklinikum
Tiibingen
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> J Viral Hepat. 2021 Jan;28(1):196-204. doi: 10.1111/jvh.13396. Epub 2020 Sep 20. Méu dU’O’C Séng IOC (n=1 31 )

Hepatitis E virus genome detection in commercial Gan lgn (n=41)
pork livers and pork meat products in Germany Xuc xich gan (n=40)

Paté gan (n=40
Srinivas Reddy Pallerla ' 2, Sonja Schembecker 1, Christian G Meyer ' 2 2, Le Thi Kieu Linh 1 2, g ( )

Reimar Johne 4, Heiner Wedemeyer 5 €, C-Thomas Bock ! 7, Peter G Kremsner ', XUC X|Ch Song (n=1 0)
Thirumalaisamy P Velavan 1 2 3

Affiliations + expand
PMID: 32869414 DOI: 10.1111/jvh.13396

RNA da dwoc déng nhét va cé 1ap

I

PCR I6ng ghép cho ORF1 & ORF2

I

Phan tich trinh tw va phat sinh gen

J Viral Hepat. 2021 Jan;28(1):196-204
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~ | 129 pig liver DEU_MT497750
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10% RNA dwong tinh: Gan lon (5%), xuc
xich gan (13%), paté gan (15%)

HEV3c (n=12) va HEV3f (n=1)

HEV3c twong ddng v&i cac trinh tw lon
rirng & EU va Durc.

J Viral Hepat. 2021 Jan;28(1):196-204
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Cac nghién ctru trwée day cua chung toi

Nghién ctru 2
2016-2017

« Khang thé HEV c6 ty 1& huyét thanh cao

+ B6i nhiém HEV anh huéng dén s tién trién ca cac bénh lién quan dén HBV
+ Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh v&i HEV cao & lon va nguy co nhiém HEV & nguwdi tiép xic nghé
nghiép vo&i lgn va thit lon tai Ha N6i, Viét Nam

Nghién ctru 3
2019-2020

Nghién ctru 4

Ty |é khang thé HEV huyét thanh cao & nhirng ngui lao déng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan lon nhap khau va cac san pham thit lon & Birc

2019-2020

10% mau dwong tinh: gan (5%); xuc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f

Ty & nhiém HEV thap va khéng cé nguy co lay truyén HEV tir me sang con & phu
nir mang thai tai Viét Nam

Khéng c6 nguy co 13y truyén HEV tir me sang con

Kiéu gen HEV-3a & phu nir mang thai, c6 1& cé ngudn gbc tlr ddng vat

Universitatsklinikum
Tiibingen
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> Pathogens. 2021 Oct 17;10(10):1340. doi: 10.3390/pathogens10101340.

Low Prevalence of HEV Infection and No Associated
Risk of HEV Transmission from Mother to Child
among Pregnant Women in Vietnam

Pham Xuan Huy ', Dang Thanh Chung ', Dang Thuy Linh 1, Ngo Thu Hang ',
Sivaramakrishna Rachakonda 2, Srinivas Reddy Pallerla 2 2, Le ThiKieu Linh 2 3,

Hoang Van Tong !, Le Minh Dung 4, Can Van Mao ', Heiner Wedemeyer ® €, C-Thomas Bock 7,

Peter G Kremsner 2 &, Le Huu Song 2 9, Bui Tien Sy 2 9, Nguyen Linh Toan 1,

Thirumalaisamy P Velavan 2 3

Affiliations + expand
PMID: 34684289 PMCID: PMC8539026 DOI: 10.3390/pathogens10101340
Free PMC article

N=183 phu n*r mang thai & 3 thang cudi, dwoc
theo déi cho dén khi sinh

do lwdng anti-HEV IgG va IgM

Phat hién axit nucleic HEV trong mau phan va
mau ron

Xéc dinh cac genotye HEV bang phwong phap
Sanger sequencing va phan tich phat sinh loai.

Pathogens 2021 Oct 17;10(10):1340
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JF443721.IND.Human
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KJ496144 UAE.Camel
AB856243.JPN.Swine
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ABS573435.JPN.Swine
JQB55735.CHN.Human
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AB108537.FRA . Human
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JQO53666.FRA.Swine
EU375463.Thai.Swine
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MF444030.FRA.Human
KU176130.FRA Human
MNB46694. FRA . Human
JQO013794. FRA.Human
KU176131.FRA.Human
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MF444121.FRA.Human
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KY766999.1TA. Swine
AB369689.JPN human
AB740232 JPN.Wild boar
LC131066.JPN.Human
FJ527832.CHN.Swine
KJ507956.CAN.Swine
LC490579.JPN.Swine
KF303502.GER.Swine
ABO74920.JPN.Human
AF082843.USA.Swine
KJS507955.CAN.Swine
MK474102.SER.Swine
JX064501.CHN.Swine
HQ389543. UK. Human
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I HEV-7
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| HEV-5
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HEV-8

| HEV-3g
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| HEV-3K

HEV-3b

HEWV-3a

92|

51

ITM-Vietnam-S003
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ITM-Vietnam-BP193
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FJ998008.GER.Wild boar
KC618402.GER.Human
FJ705359.GER.Wild boar

MNB614139.NLD.Human

HEV-3i

HEV-3c

anti-HEV IgG
anti-HEV IgM

8%
2%

Trong s6 183 mau da kiém tra, c6 n=4 mau dwong

tinh v&i RNA

Cé& bon mau déu thudc genotye HEV-3a

Twong dong 99% vé&i HEV-3a phat hién & con

nguoi

Twong dong 96% vé&i HEV-3a phat hién & lon

“PACE-UP

PAN ASEAN Coaliton for Epiden

and OUtbreak Prepars

Pathogens 2021 Oct 17;10(10):1340
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Brief Report
High Hepatitis E Virus (HEV) Seroprevalence and No Evidence
of HEV Viraemia in Vietnamese Blood Donors

Le Chi Cao ">*(), Vanessa Martin 1'*, Le Thi Kieu Linh 3, Tran Thi Giang 2(, Ngo Thi Minh Chau 20,
Ton Nu Phuong Anh 2, Vu Xuan Nghia ¢, Nguyen Trong The 34, Truong Nhat My 3, Bui Tien Sy 340,
Nguyen Linh Toan >, Le Huu Song 3%, C.-Thomas Bock **( and Thirumalaisamy P. Velavan 1-3.7-*

Kiém tra 553 nguwdi hién mau & Viét Nam dé xac dinh khang thé
HEV va dwong tinh v&éi HEV-RNA

* Anti HEV-IgM: 0,5%
* Anti HEV-IgG: 26,8%
e Khong tim thay mau huyét thanh dwong tinh véi HEV-RNA

Viruses. 2023 Oct 11;15(10):2075
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> Suw phan bd kiéu gen HEV khac nhau gitra cac vung & Viét Nam

> HEV-3ala phan nhom chiém wu thé & lon nha va lon rieng, tiép
theo la HEV-4b va HEV-3f.

> LAy truyén tir ddng vat sang ngudi co thé 1a con dwdng lay
nhiém HEV chinh & Viét Nam
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LOONOTIG DISEASES

spread BETWEEN animals and people

Giam sat phan tlr clia cac tac nhan gay bénh truyén nhiém qua ddng vat nuéi va déng vat hoang da nudi la can thiét trén quy mo
th&i gian va khéng gian
“PACE-UP
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Ngay Khoa hoc ANRS|MIE tai Viét Nam
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Tw ngay 15 dén 16 thang 11 nam 2023

Trung tam Nghién ctru Y hoc Viét - Burc, Ha Noi, Viét Nam
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Vién Y hoc Nhiét d&i, Bénh vién Dai hoc Tubingen, Birc
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Source of feces blood/ blood/ blood/ feces
virus blood-derived blood-derived blood-derived food
body fluids  body fluids body fluids blood
Route of fecal-oral percutaneous percutaneous percutaneous :ecgl-t? ral
transmission permucosal permucosal permucosal 00d DoIne
blood borne
Chronic no yes yes yes yes
infection
Prevention pre/post- pre/post- blood donor pre/post- ensure safe
exposure exposure screening; exposure drinking
immunization immunization risk behavior immunization; = water and
modification risk behavior avoid

modification | uncooked
meat
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5 195) S, Karger AG, Base!
Intervirology 20; 23-31 (1983) 0300-$526/83/0201.002382,75/0

Evidence for a Virus in Non-A, Non-B Hepatitis
Transmitted via the Fecal-Oral Route

M. S. Balayam*, A.G. Andjaparidze, S. S, Savinskaya®, E. S. Ketiladze®, D. M. Braginsky®,
A. P.Savinow, V. F. Poleschuk®

* Institute of Poliomyelitis and Viral Encephalitides, and
"D, 1. Ivanovsky Institute of Virology, USSR Academy of Medical Sciences, Moscow, USSR

Key Words. Non-A, non-B hepatitis - Transmission « Virus-like particles -+ Immune electron
microscopy « Virus serology « Cynomolgus monkeys

Summary. Typical acute hepatitis was reproduced in a human volunteer immune to hepatitis A
virus (HAV) after oral administration of pooled stool extracts from presumed cases of epidemic
non-A, non-B hepatitis. Markers of hepatitis B infection, anti-HAV IgM, and increase in total
anti-HAV level were not detectable in the volunteer's sera during the course of infection.
Spherical 27- to 30-nm virus-like particles were visualized by immune electron microscopy
(IEM) in stool samples collected during preclinical and carly postclinical phases. These particles
banded in CsCl at a buoyant density of 1.35 g/em®, They reacted in the IEM test with sera from
individuals who had experienced two non-B hepatitis episodes but did not react with sera from
routine anti-HAV IgM-positive hepatitis patients. Intravenous inoculation of cynomolgus
monkeys with the virus-containing stool extract resulted in histopathologically and enzymatically
confirmed hepatitis, excretion of virus-like particles, and antibody response to them.

Balayan va cong su (1983) da thanh cong
trong viéc truyén bénh nay vao chinh minh
bang cach udng chiét xuat phan téng hop tur
9 bénh nhan trong mét dot bung phat viém
gan khéng phai do virus A, khong phai do
virus B xay ra tai mét trai quan sy Lién X6 &
Afghanistan. Mau phan tr ngay th& 28-43-
45 da cho thay cac hat giéng virus.

Viém gan E ban dau dwoc nhan ra la mot
dai dich viém gan khéng phai do virus A,
khéng phai do virus B (NANBH)

xay ra tai thung ling Kashmir vao nam
1978. Dai dich nay da gay ra khoang 52.000
trwdng hop viém gan vang cung véi 1700
trwdng hop t&r vong.
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Review > Liver Int. 2021 Jul;41(7):1462-1473. doi: 10.1111/liv.14912. Epub 2021 May 19. MU 2 Pethogens. 2070 0ct 2D;9110)250: dor 10-3390/pstiiogens 100008,

Hepatitis E Virus Infection: Circulation, Molecular

Hepatitis E: An update on One Health and clinical h :
Epidemiology, and Impact on Global Health

medicine

Srinivas Reddy Pallerta ' 2, Dominik Harms 3, Reimar Johne 4, Daniel Todt & €,

: : an 128 Sring 12 ; 4 i 56 , / ;
Thirumalaisamy P Velavan , Srinivas R Pallerla , Reimar Johne %, Daniel Todt . Eike Steinmann 5, Mathias Schemmerer 7, Jiirgen J Wenzel 7, Jorg Hofmann 2,

Eike Steinmann %, Mathias Schemmerer 7, Jiirgen J Wenzel 7, Jérg Hofmann 8, James Wal Kuo Shih @ Heiner Wedemeyer ' M C-Thomas Bock ? 3,
James Wai Kuo Shih 2, Heiner Wedemeyer 1® ", Claus-Thomas Bock ' %2 Thirumalaisamy P Velavan 1 2 12

Affiliations + expand Affiliations + expand

PMID: 33960603 DOI: 10.1111/liv.14912 PMID: 33092306 PMCID: PMC7588794 DOI: 10.3320/pathogens9100856

Free PMC article

Review > EBioMedicine. 2016 Sep;11:31-42. doi: 10.1016/j.ebiom.2016.07.039.
Epub 2016 Aug 6.

Hepatitis E Virus Mutations: Functional and Clinical
Relevance

Hoang van Tong ', Nghiem Xuan Hoan 2, Bo Wang 2, Heiner Wedemeyer #, C-Thomas Bock 5,

Thirumalaisamy P Velavan 2

Affiliations + expand
PMID: 27528267 PMCID: PMC5049923 DOI: 10.1016/j.ebiom.2016.07.039
Free PMC article

EBioMedicine. 2016 Sep;11:31-42 Pathogens. 2020 Oct 20;9(10):856. Liver Int. 2021 Jul;41(7):1462-1473
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20 triéu trwdng hop nhiém viém gan E,
3,3 triéu trwdng hop cap tinh/co triéu chirng

44.000 trwdng hop tlr vong lién quan dén viém
gan E

- Viém gan E c4p tinh (5% - 15% & chau Au).

- Ty 1& khang thé 1% (Y), 2% (Ha Lan), 52%
(Phap).

- Ty l& khang thé & Burc |a 16,8%.

Pathogens. 2020 Oct 20;9(10):856. Liver Int. 2021 Jul;41(7):1462-1473 WHO - Fact sheet - Hepatitis E, update June 2022
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Cac loai genotype cua viem gan E
* Viém gan E-1 va viém gan E-2

Universitatsklinikum

Tiibingen

- Hau nhw qua trung gian con nguoi (1ay truyén dac hiru, qua dwdng nwdce, tlr nguwdi sang
nguoi, lay truyén theo chiéu doc)

han & nguoi tré tudi

- Hau hét 1a nhiém trang khéng c6 triéu chirng, nhiém trung cap tinh (trung binh nang) tw gidi
- Suy gan t6i cap va ty I& tlr vong cao khi mang thai (I1&n t&i 30%) va & bénh nhan mac bénh
gan man tinh

* Viém gan E-3 va viém gan E-4

- Bénh truyén tlr ddng vat sang ngudi, 1ay truyén qua thwe pham, Iay truyén tai chd & cac
vung khong lwu hanh bénh

- Nhiém tring céap tinh ttr khédng co triéu chirng dén triéu chirng nhe dén trung binh, tw gidi
han, dién ra & nguwdi trung nién/ngudi gia
gay tr vong

- Nhiém tring mén tinh HEV-3 & bénh nhan suy giam mién dich v&i cac trwéng hop viém gan
Pathogens. 2020 Oct 20;9(10):856

Liver Int. 2021 Jul;41(7):1462-1473
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Domestic pig N
Wild boar
Shell fish
(molusca)

Wild game
Rabbit

Rat

Cat

Human/primates
by contact: very rarely (1%-2%)

Blood transfusion
very rarely

Transplant organ

Human

Fruits/vegetables
by contaminated water: very rarely

e Pic courtesy: Prof. Claus-Thomas Bock - Robert Koch Institute, Berlin, DE
“PACE-UP Y
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Su khac biét gen cua viém gan E
khoang ~23% = Loai gen mé&i

Distribution of HEV genotypes

I HEV-1 B HEV-1 + HEV-2 *

3 Sw khac biét gen cua viém gan E
~ 7 |&n hon > ~15% = Bién thé mai

s

[ HEV-2  [] HEV-2 + HEV-3
I HEV-3 B HEV-3 + HEV-4

B HEV-4  [] HEV-1 + HEV-4

Figure 2. Global HEV genotype distribution. Different colors on the map indicate the distribution
of HEV genotypes (HEV-1 through -4) across the globe. The figure was created using SimpleMappr,
an online tool to produce publication-quality point maps [149].

Pathogens. 2020 Oct 20;9(10):856.
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Serologically: Molecular:
» detection of IgM and I1gG antibodies in serum or blood using » RT-PCR and real time RT-PCR of HEV-
Immunoblot or Elisa based assays with recombinant ORF2 ORF1 and ORF2 in stool and/or blood
and/or ORF3 proteins samples
» detection of HEV-genotypes 1 — 4 » detection of HEV-genotypes 1-4

Big differences between tests in sensitivity and specificity

. FVRMA in blood oo bransarminase
~ = —— HEV IgG
. HEV RNA in faaces — HEY IigM
Jaundice
I
T
i Y
|Ill I"
f \
||l II' —_—
| \ ST
{ 4 ;/ \-.‘
| \ /
{ \ / ~—
" A~/ I B
| -
| r/ \‘ "f\‘ e
) ——
| / lr-rx‘\ T —_—
I' x" /.’ \ —— —
[ . T
| / / . —
! ‘,.' / -
.rlf ! —
B - /f/ / - I — —
| | I 1 I | I I I | |
0 1 2 3 4 5 o 8 ¢ 10 11 12 13 14
Mumber of weeks post infection

Liver Int. 2021 Jul;41(7):1462-1473
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Long-Term Efficacy of a Hepatitis E Vaccine

. Hecolin® la loai vaccine duy nhat dwoc cap phép tai Trung Qudc tir ndm 2012

- Protein ORF2 viém gan E tai t6 hop rut gon HEV239 (aa368-606) chira 23nM VLPs, tiém
ba liéu (0, 28 va 180 ngay).

. Th nghiém |am sang giai doan Il dwoc tién hanh trén 112.604 ngwdi tredng thanh khée
manh (ttr 16 dén 65 tudi) - an toan va hiéu qua.

. Hiéu qua hon 99% chdng lai viém gan E & ngudi tredng thanh (theo déi trong 4,5 nam).

. Ché do tiém chling nhanh (0, 7 va 21 ngay) an toan cho ngwoi di du lich.
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Cac nghién ctru trwée day cua chung toi

Universitatsklinikum
Tiibingen
_ Nhi&m HEV & bénh nhan viém gan B
« Khang thé HEV co ty 1& huyét thanh cao

Nghién ctru 2
2016-2017

« B6i nhiém HEV anh huéng dén su tién trién ctia cac bénh lién quan dén HBV
« Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh v&i HEV cao & lon va nguy co nhiém HEV & nguoi tiép xic nghé
nghiép v&i lon va thit Ign tai Ha N6i, Viét Nam

Nghién ctru 3
2019-2020

Ty |é khang thé HEV huyét thanh cao & nhirng ngudi lao ddng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan lon nhap khau va cac san pham thit lon & Dirc

10% mau dwong tinh: gan (5%); xtc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f
Nghién ctru 4

2019-2020

mang thai tai Viét Nam

Ty 18 nhiém HEV thap va khéng c6 nguy co lay truyén HEV tir me sang con & phu n
“PACE-UP

Khéng c6 nguy co lay truyén HEV tr me sang con

Kiéu gen HEV-3a & phu nir mang thai, cé & cé nguén gbc tlr dong vat
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Multicenter Study > EBioMedicine. 2015 Nov 11;2(12):2080-6.

Cross-sectional study
doi: 10.1016/].ebiom.2015.11.020. eCollection 2015 Dec.

Hepatitis E Virus Superinfection and Clinical l

Progression in Hepatitis B Patients 16(5:0';32?2';';:;' &
Acute hepatitis (AHB; n=26)

Nghiem Xuan Hoan ', Hoang Van Tong ¥, Nicole Hecht 2, Bui Tien Sy 3, Patrick Marcinek 7, Chronic hepatitis (CHB; n=744)
Christian G Meyer !, Le Huu Song %, Nguyen Linh Toan 3, Jens Kurreck 8, Peter G Kremsner ?, l l Liver cirrhosis (LC; n=160)

C-Thomas Bock 7, Thirumalaisamy P Velavan

1

: = Liver cancer (HCC; n=166)
Affiiations + expand 340 controls | 1318 cases —» | C+HCC (n=222)

PMID: 26844288 PMCID: PMC4703726 DO 10.1016/].ebiom.2015.11.020 \/
Free PMC article r

HEV infection
ELIOA screening 1 Impact of HEV
1 " superinfection on @
‘ clinical outcomes of
anti-IgM Nested PCR 1 HBV infection
anti-IgG B
v
Sequencing e Phan loai gen
Seroprevalence of HEV infection viém gan E.
@ in general population and in HBV y
patients Phylogenetic
analysis

““PACE-UP EBioMedicine. 2015 Nov 11;2(12):2080-6.

i s o B it bt P



==

.. VH-_"I':NA.\!L‘%'F -.GLHM.A_.N_ Cgmue . A ,
wan FOR MEDICAL RESEARCH N g h 1IéNn clru 1 Universitatsklinikum
KT Tiibingen
€ your
HC HBV patients

HBV+HEV
infection

L HEV infection ’

p 4

Healthy liver Inflammatory liver

5 4 W i
;_,-

HBVlnfectlonI l HBV infection |> HBV persistence >

r' AST, ALT
* Total bilirubin
* Direct bilirubin
* Albumin

* Prothrombin

* Platelets

* HBV-DNA loads

® Ty |é huyét thanh cao & bé&nh nhan HBV so v&i nhém chirng (IgG- 45% so véi 31%; IgM- 12 so véi 4%)
® Nhiém HEV lam nang thém két qua 1am sang cta nhiém HBV

®* Nhiém HEV lién quan déc lap v&i bénh xo gan va muc dé nghiém trong

PACE‘UP EBioMedicine. 2015 Nov 11;2(12):2080-6.
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51 HEV3a-Japan-AB089824.1
-: HEV3a-Korea-FJ426403.1
'—E HEV3a-USA-JN837481.1
83 HEV3a-USA-AF060669.1

HEV3b-Japan-HQ389544.1
HEV3j-Cancada-AY115488 HEV-3
HEV3b-Japan-AB291963.1

68 @ HEV isolate from Vietnamese Patient

HEV3g-Kyrgyzstan-AF455784
89 '—‘|— HEV3e-Japan-AB481226.1
77 HEV3f-Thailand-FJ653660.1
53~ HEV4c-Japan-AB099347 ]
100 |F HEV4c-Japan-AB097812
79 HEV4c-Japan-AB080575
HEV4cJapan-AB161719
L —on HEV4c-Japan-AB161717
HEV4a-China-JQ655735.1
100 5_4: HEV4a-China-JQ655733.1
HEV4g-China-AB108537
M L: HEV4d-China-AJ272108
67 HEV4d-China-AY594199
HEV2a-Mexico-M74506
HEV1e-Chad-AY204877.1 7]
—— HEV1a-Nepal-AF051830.1
57 HEV1a-Burma-M73218.1 HEV-1
56 HEV1b-China-D11093.1

& HEV1cIndia-X98292.1
97 L— HEV1c-China.AF093888

8
|8%8

HEV-4

100

““ PACE-UP EBioMedicine. 2015 Nov 11;2(12):2080-6.
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Cac nghién ctru trwée day cua chung toi

Universitatsklinikum
Tiibingen
_ Nhi&m HEV & bénh nhan viém gan B
« Khang thé HEV co ty 1& huyét thanh cao

Nghién ctru 2
2016-2017

« B6i nhiém HEV anh huéng dén su tién trién ctia cac bénh lién quan dén HBV
« Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh véi HEV cao & lon va nguy co nhiém HEV & ngwei tiép xtic nghé
nghiép v&i lon va thit lon tai Ha Noi, Viét Nam

Nghién ctru 3
2019-2020

Ty |é khang thé HEV huyét thanh cao & nhirng ngudi lao ddng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan lon nhap khau va cac san pham thit lon & Dirc

10% mau dwong tinh: gan (5%); xtc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f
Nghién ctru 4

2019-2020

Ty 18 nhiém HEV thap va khéng c6 nguy co lay truyén HEV tir me sang con & phu n
mang thai tai Viét Nam

“PACE-UP

Khéng c6 nguy co lay truyén HEV tr me sang con

Kiéu gen HEV-3a & phu nir mang thai, cé & cé nguén gbc tlr dong vat
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> Open Forum Infect Dis, 2019 Jun 26;6(8):012306, doi; 10,1093/ofid/0f2306
eCollaction 2018 Sep

High Hepatitis E virus (HEV) Positivity Among

Domestic Pigs and Risk of HEV Infection of
Individuals Occupationally Exposed to Pigs and Pork

Meat in Hanoi, Vietnam [ conort1 | —@ — =0
Nghiem Xuan Hoan ' 2 3 Pham Xuan Huy #, Bul Tlen Sy 2 ¥, Chyistian G Meyer ¥ 3 B,

Trink Van Son # 2, Mai Thanh 8inh ' 3, Dao Phueng Giang 2 2, Dam Tu Anh 8, l

C-Thomas Bock ' 7, 8o Wang 7, Hoang Van Tong ? 4, Peter G Kremsner !, Le Huu Song ¢ ¥, Slaughterhouse
AR an 3 & Thicumalals Velsvan 1 3 & l worker n=106
Nauyen Linh Toan , Thircumalaisamy P Velavan
Liver tissues Whole bIot_)d from
NTRRIONS '+ epand from pigs Whole blood from SceumonY &
PMID: 31660396 PMCID: PMCE735213 DO 10.1093/ofidfofz308 N=210 blood donors workersn =
Froe PMC article (n=340)
Pig farmers
n=96
HEV
screening Pork meat vendor
n=81

| l

[ NesteaPcr | [ Realtime Pcr |

PACE-UP Open Forum Infect Dis. 2019 Jun 26;6(9):0fz306
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A

18 strains isolated from pigs. |
Vietnam

VN.Pig.35_isolated from pig.Vietnam
HEV)FIAI640) Kotes Swine
HEVIAFOI000% USA Swire
HEVIAFORI) USA Swine

—

HEVI ADIIMIL Japgan Muman
MEVIAB213I Japan

MEVIEAR0Y T Japan Wild desr MEV-3
MEVIAY 115482 1 Canada Swine

HEVIAD T3 Japan Mengoose

e MEVEJOOTEST Cea ]
HEV1 D11053 Chine Humen
LA USA

025 020 015 010 005 000

.05

HEV-3b
70 | S8 HNEIITIS
4-'“‘— Ps
32 N584000

" 3a ABOTA918
! E 3a ABOT4920
Ja ABOESG24
iS¢

T
3a KF303602 HEV-33

3a AB4B1228
Ja AFOBZR43
2o AFOG0EAS
32 ABSI1TI4
Ja AFDBI6ED
33 IN3ITA81
3a KJ507955

Ja FA26408

3AB20312
.
L4 I ARSI
K JAD13ITM
3 JCO52664
5 FJesaote
3o KJT01408
WoCIs

3 FJT0S359
100 3¢ KCH1B402

39 AFASSTHA
3 AB29031)
HEV Ja
3 EUR0aTT
3 s
Hevar
4 AJ272108

1 M7

2 MTasee

26/210 (12,4%) gan dwong tinh véi HEV-
RNA va thuéc loai genotye HEV 3

“PACE-UP

o St o Bl st . P

Open Forum Infect Dis. 2019 Jun 26;6(9):0fz306
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> ~ . . ‘X A ‘A o ‘A N
2 40 0 déng bi phoi nhiem nghé nghiép, dac biét la
% nhirng ngwoi chan nudi lgn.
z 30
E 20
@ . (R ar > . s .
T 10 * HEV3 la kiéu gen tréi & lon nha ¢ khu virc Ha
0 0 A
Healthy general Pigs/pork meat Pork meat Pigfarmers Slaughterers N OI .
population  processing staff vendors
B
5 3 REOEE 2 NS « Lon dwoc thudn hoa nhw mét & chiva bénh tir
g l . ddng vat va gop phan vao déng lwc lay truyén
» 10 2 .
£ cua cac kieu gen HEV dang lwu hanh.
> 10
E s
@ 5
e
0 0
Healthy general  Pigs/pork meat Pork meat Pigfarmers Slaughterers
population processing staff vendors

':ié*:é"PACE-UP Open Forum Infect Dis. 2019 Jun 26;6(9):0fz306
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Cac nghién ctru trwée day cua chung toi

Universitatsklinikum
Tiibingen
_ Nhi&m HEV & bénh nhan viém gan B
« Khang thé HEV co ty 1& huyét thanh cao

Nghién ctru 2
2016-2017

« B6i nhiém HEV anh huéng dén su tién trién ctia cac bénh lién quan dén HBV
« Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh v&i HEV cao & lon va nguy co nhiém HEV & nguoi tiép xic nghé
nghiép v&i lon va thit Ign tai Ha N6i, Viét Nam

Nghién ctru 3

Ty |é khang thé HEV huyét thanh cao & nhirng ngudi lao ddng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phat hién bd gen HEV trong gan losn nhap khau va cac san pham thit lon & Dirc
2019-2020
10% mau dwong tinh: gan (5%); xtc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f
Nghién ctru 4
2019-2020 mang thai tai Viét Nam

Ty 18 nhiém HEV thap va khéng c6 nguy co lay truyén HEV tir me sang con & phu n
Khéng c6 nguy co lay truyén HEV tr me sang con

Kiéu gen HEV-3a & phu nir mang thai, cé & cé nguén gbc tlr dong vat
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Nam théng bao

P A CEjUP Vién Robert Koch: SurvStat, http://www3.rki.de/SurvStat
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> J Viral Hepat. 2021 Jan;28(1):196-204. doi: 10.1111/jvh.13396. Epub 2020 Sep 20.

Hepatitis E virus genome detection in commercial
pork livers and pork meat products in Germany

Srinivas Reddy Pallerla 7 2, Sonja Schembecker 1, Christian G Meyer ' 2 3 Le ThiKieuLinh 7 2,

Reimar Johne #, Heiner Wedemeyer ® ©, C-Thomas Bock ! 7, Peter G Kremsner !,

Thirumalaisamy P Velavan ' 2 3

Affiliations + expand
PMID: 32869414 DOI: 10.1111/jvh.13396

Mau dwoce sang loc (n=131)
Gan lgn (n=41)

Xuc xich gan (n=40)

Paté gan (n=40)

Xuc xich séng (n=10)

I

RNA da dwoc déng nhat va cb 1ap

I

PCR 16ng ghép cho ORF1 & ORF2

I

Phan tich trinh tw va phat sinh gen

“PACE-UP
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J Viral Hepat. 2021 Jan;28(1):196-204
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-DEU.MT497749

. L31 pig liver.
S24 pig liygy

| L29 pig liver.DEU.MT497750

nrom ) nesone
MFA44111 FRA UM
MF444031 FRA hum
FJ996008 06U wb. HEV.3

/- MNBaggo,

Kuy, 76130

Hha, 7): :‘«030 £ o, Hev.a,

MKO89847 DEU hum

FRADun HEV.3,,

Ry
A ”’"&M& Hev.g,,

' y N
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: % % %%0%‘) P, W, vy
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EEERELL LY
s8R %
] 3;3
s 5
5§ 3
& 2
4

10% RNA duwong tinh: Gan lgn (5%), xuc
xich gan (13%), paté gan (15%)

HEV3c (n=12) va HEV3f (n=1)

HEV3c twong ddng véi cac trinh tw lon
rieng & EU va Dure.

PA_CE' UP

o B . P

J Viral Hepat. 2021 Jan;28(1):196-204
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Cac nghién ctru trwée day cua chung toi

Universitatsklinikum
Tiibingen
_ Nhi&m HEV & bénh nhan viém gan B
« Khang thé HEV co ty 1& huyét thanh cao

Nghién ctru 2
2016-2017

« B6i nhiém HEV anh huéng dén su tién trién ctia cac bénh lién quan dén HBV
« Kiéu gen 3 dwoc phat hién & bénh nhan HBV

Ty 1& dwong tinh v&i HEV cao & lon va nguy co nhiém HEV & nguoi tiép xic nghé
nghiép v&i lon va thit Ign tai Ha N6i, Viét Nam

Nghién ctru 3

Ty |é khang thé HEV huyét thanh cao & nhirng ngudi lao ddng bi phoi nhiém nghé nghiép
12,4% mau lon dwong tinh véi HEV-RNA
n=17 HEV3b va n=2 loai phu HEV3a

Phét hién bd gen HEV trong gan lon nhap khau va cac san pham thit lon & Duc
2019-2020
10% mau dwong tinh: gan (5%); xtc xich gan (13%), pa té gan (15%)
n=12 loai phu HEV-3c va n=1 loai phu HEV-3f
Nghién ctru 4
2019-2020

Ty 1& nhiém HEV thap va khéng c6 nguy co’ |ay truyén HEV tir me sang con & phu
nir mang thai tai Viét Nam
“PACE-UP

Khéng c6 nguy co lay truyén HEV tr me sang con

Kiéu gen HEV-3a & phu nir mang thai, cé & cé nguén gbc tlr dong vat
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> Pathogens. 2021 Oct 17;10(10):1340. dol: 10.3390/pathogens10101340.

Low Prevalence of HEV Infection and No Associated
Risk of HEV Transmission from Mother to Child
among Pregnant Women in Vietnam

Pham Xuan Huy !, Dang Thanh Chung ', Dang Thuy Linh !, Ngo Thu Hang ?,
Sivaramakrishna Rachakonda 2, Srinivas Reddy Pallerla 2 3, Le Thi Kieu Linh 2 3,
Hoang Van Tong 1 Le Minh Dung ", Can Van Mao ’, Heiner Wedemeyer ° b C-Thomas Bock "‘
Peter G Kremsner 2 3, Le Huu Song 2 2, Bui Tien Sy ® 2, Nguyen Linh Toan ',

Thirumalalsamy P Velavan ¢ 3

Affiliations + expand

PMID: 34684289 PMCID: PMCB8539026 DOI: 10.3390/pathogens10101340

Free PMC article

N=183 phu n¥r mang thai & 3 thang cudi, duoc
theo ddi cho dén khi sinh

do lwdng anti-HEV IgG va IgM

Phat hién axit nucleic HEV trong mau phan va
mau ron

Xac dinh cac genotye HEV bang phwong phéap
Sanger sequencing va phan tich phat sinh loai.

Pathogens 2021 Oct 17;10(10):1340
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Brief Report

High Hepatitis E Virus (HEV) Seroprevalence and No Evidence
of HEV Viraemia in Vietnamese Blood Donors

Le Chi Cao 2%, Vanessa Martin !'*, Le Thi Kieu Linh "3, Tran Thi Giang 2", Ngo Thi Minh Chau %",
Ton Nu Phuong Anh 2, Vu Xuan Nghia 4, Nguyen Trong The 3%, Truong Nhat My 3, Bui Tien Sy 340,
Nguyen Linh Toan 5, Le Huu Song 3, C.-Thomas Bock !-¢*{0 and Thirumalaisamy P. Velavan 1-3.7-*

Kiém tra 553 ngwdi hién mau & Viét Nam dé xac dinh khang thé
HEV va dwong tinh véi HEV-RNA

* Anti HEV-IgM: 0,5%

* Anti HEV-IgG: 26,8%

Khéng tim thay mau huyét thanh dwong tinh véi HEV-RNA

Viruses. 2023 Oct 11;15(10):2075
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> Suw phan bd kiéu gen HEV khéac nhau gitra cac vung & Viét Nam

> HEV-3a la phan nhém chiém wu thé & lon nha va lon rivng, tiép
theo la HEV-4b va HEV-3f.

> LAy truyén tr ddng vat sang ngudi co thé 1a con duwdng lay
nhiém HEV chinh & Viét Nam
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