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Hepatit E Virusu

Ik 1978 de Kasmir’de non-A, nonB hepatit olarak tanim
1990°da fekal ekstraktlarda virus gosterildi ve sekanslandi

= Hepeviridae ailesinden
= QOrthohepevirus cinsinde
» Zarfsiz

= Tek sarmal RNA

= Tkozahedral

= 27-34 nm ¢apinda




Hepatit E Viriisii: Genom ve Viral Proteinlerin
Sematik Gosterimi

Genomic RNA ~ 7.2 kb

5UTR ORF 1 ORF 3 ORF 2 3'UTR
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Subgenomic RNA ~ 2.0 kb 5 AAAAAAAAAARAA 3
Aanlldy Asndin AanGE?
ORF 2

ORF3 Hll"ﬂ‘éHHumln

ORF1; yapisal olmayan proteinleri;metil transferaz (Met), Y-domain (Y), papain-benzeri sistin
proteinaz (PCP), hipervariabl bolge (HVR), makro-domain (X), RNA helikaz (Hel), RNA-bagimli
RNA polimeraz (RdRp) kodlar.

ORF2; kapsid proteinlerini kodlar (CP),

ORF3 ; kiigiik multifonksiyonel proteini kodlar (MFP)

H. van Tong et al. / EBioMedicine 11 (2016) 31-42



Virusun Yasam Dongust

Hepatocyte surface
Infectious Hepatitis E virus

@ Progeny vmons
Posmve strand
¥ N RNA Hepatocyte cytoplasm
Replication \ e
_‘/”‘4/

‘.__ Non structural proteins

= Capsid
#‘
\
Negative-strand w
RNAs

Replication ’}f Assembly
~
Nt IO

- Genomic
N positive-strand RNAs Structural proteins
Subgenomic = g (encoded by ORF2 and ORF3)

positive-strand RNAs iy~
Translation -y .
— g Other functions?

HEV hucre stoplazmasinda ¢ogalir
Replikasyonu karaciger, barsak, lenf nodlari




Mutasyonlar;HEV Replikasyon Dongiisiine Etkisi ve Klinik Onemi
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Insanlarda Hastalik Yapan Hepatit E Viriisii Genotipleri

= Genotip 1(a-e)
= Genotip 2(a,b)

Insanlarda

24 subgenotipi var

= Genotip 3(a-))
= Genotip 4(a-g)

Insanlarda ve hayvanlarda

= Genotip 7: Deve ve insanlarda

Smith, et al. J. Gen. Virol. 2016; 97 (3),537-42



Cesitli Konaklardaki Hepeviruslarm Filogenetik Iliskisi

Worldwide ;
\/d More distant
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Hepatit E Virusuniun Epidemiyolojisi
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Levels of Endemicity
for Hepatitis E Virus (HEV)

I Highly Endemic

(water-borne cutbreaks or confrmed
HEV infection in = 25% of sporadic
non-A. non-8 hepatitis)

(confirmed HEV infecton in < 25%
of sporadic non-A, non-8 hepatits)

. Her yil 20 milyon yeni infeksiyon
> 3 milyondan fazla akut hepatit
> 44 000 oliim
> Viral hepatitlere bagli mortalitenin %3,3'
> Erkeklerde daha fazla,
» En sik 15-46 yas

http://www.who.int/mediacentre/factsheets/fs280/en/



Avrupa’da Hepatit E

Figure 2.2. Annual number of confirmed cases of hepatitis E by year of commencement of
surveillance, EU/EEA Member States, 2005-2015 *
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2017 Nijer Salgim

= 2017 yilinda 1937 olgu, 38 olim
» Baslangicta %29 olim hizi




Hepatit E Viriisii Genotiplerinin Dagilim

Genotype 1 and 2:
|:| Endemic, waterborne

- Genotype 3: Sporadic, zoonotic 2
- Genotype 3: Hyperendemic area
Genotype 4: Sporadic, zoonotic

|:| Insufficient data

“IGURE 180-3 Worldwide distribution of clinical cases of hepatitis E virus infection. Countries left blank are those with insufficient data.
Modified from Kamar N, Bendall R, Legrand-Abravanel F, et al. Hepatitis E. Lancet. 2012,379.:2477-2488.)
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Hepatit E Virusunun Gegis Yollar

Fekal-oral yol
Zoonotik gegis
Kan transfiizyonu

Anneden bebege gegis

Transplantasyon




Zoonotik Gecis

Genotip 3 ve 4 kontamine gidalar araciligi ile geger
Baslica domuz ve deniz kabuklulari

— Pismemis veya az pismis karaciger, i¢ organlar
Kemiriciler dahil pek ¢cok hayvan tirinde viral rezervuar
¢ogunlukla sporadik

Izole salginlar var

Hayvanlarla ugrasanlarda yiiksek anti-HEV seroprevalansi
Inek sitiinde tespit

Insan digi primatlarda hastalik

Colson P, et al J Infect Dis 2010; 202:825.
Huang F, et al. Hepatology 2016; 64:350.



Kan Yolu Ile Gecis

Ilk kez Hindistan'dan 2000'de bildirim
2002'de Japonya'dan bildirim ve sekanslama
2006-2007 Avrupa'dan bildirim

Multitransfizyon yapilanlarda HEV IgG daha yiiksek
Gegis icin gerekli viral yuk?
Plazma havuzunda 41 havuzun 4'linde, Avrupa ve Amerika

Plazma ile gegis (solvent/deterjan plazma)

Kan dondrlerinde HEV IgG 7%0,26-52,5, HEV IgM7%0,4-
5,9,

— HEV RNA %0-14 6
Avrupa'da viremik donér 1/1000-1/15000

Japonya'da 2005'ten bu yana 20 6rnek havuzunda HEV-
RNA baklllyor‘ Andonov A, et al.. Vox Sang 2014,

Marano et al. Blood Transfus 2015; 13: 6-20
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w @ Hepatitis E virus in blood components: a prevalence and
- transmission study in southeast England

Patricia E Hewitt, Samreen ljoz, Su R Brailsford, Rachel Brett, Steven Dicks, Becky Haywood, lain T R Kennedy, Alan Kitchen, Poorvi Patel, John Poh,
Katherine Russell, Kate | Tettmar, Joanne Tossell, Ines Ushiro-Lumb, Richard S Tedder

Methods From Oct 8, 2012, to Sept 30, 2013, 225000 blood donations that were collected in southeast England were
screened retrospectively for HEV RNA. Donations containing HEV were characterised by use of serology and genomic
phylogeny. Recipients, who received any blood components from these donations, were identified and the outcome of
exposure was ascertained.

Findings 79 donors were viraemic with genotype 3 HEV, giving an RNA prevalence of one in 2848. Most viraemic
donors were seronegative at the time of donation. The 79 donations had been used to prepare 129 blood components,
62 of which had been transfused before identification of the infected donation. Follow-up of 43 recipients showed
18 (429) had evidence of infection. Absence of detectable antibody and high viral load in the donation rendered
infection more likely. Recipient immunosuppression delayed or prevented seroconversion and extended the duration
of viraemia. Three recipients cleared longstanding infection after intervention with ribavirin or alteration in
lmmunnsu ppresswe therapy Ten reci plents developed pmlnnged or persnstent infection. Transamuuhs was common,

n . i 1 1 . [ - 1

62 kon’ramme kan-kan urdnd kullaniimis

43 alicinin 18'inde (7%42) infeksiyon

2848'de bir gegis

18 infekte kisinin 3'linde ribavirin veya
immunosupresyonu azaltmakla klirens

10 kigide persistan infeksiyon

1 kigide orta siddette posttransfiizyon hepatiti

Lancet 2014; 384:1766.



17

Perinatal Gecis

144 gebe HEV infeksiyonu

— 80'inde HEV-RNA pozitif

— 7%14,63 akut karaciger yetmezligi , 6lim

— Vertikal gegis HEV-IgM pozitif annelerin %46, 09'unda

Akut viral hepatiti olanlarin %23,8'inde yenidoganda
HEV-RNA pozitif

Viral yiik gegiste snemli
Plasentada replikasyon
Anne sitl ile gegig?

Sharma S,, et al. Risk factors for vertical transmission of hepatitis E
virus infection. J Viral Hepat. 2017;24:1067-1075



Kisiden Kisiye Gegis?

Evidence of Person-to-Person Transmission
of Hepatitis E Virus during a Large Outbreak
in Northern Uganda

Eyasu H. Teshale,' Scott P. Grytdal,' Christopher Howard,” Vaughn Barry,' Saleem Kamili,' Jan Drobeniuc,’
Vincent R. Hill,? Samuel Okware,’ Dale J. Hu,' and Scott D. Holmberg'

'Division of Viral Hepatitis, National Center for HIV. Hepatitis, STD, and TB Prevention, “Division of Emergency and Environmental Health
Services, National Center for Environmental Health, and “Division of Parasitic Diseases, National Center for Zoonotic, Vector-Bome, and Enteric
Diseases, Centers for Disease Control and Prevention, Atlanta, Georgia; and “Uganda National Health Research Organization, Kampala

Background. Outbreaks of infection with hepatitis E virus (HEV) are frequently attributed to contaminated
drinking water, even if direct evidence for this is lacking.

Methods. We conducted several epidemiologic investigations during a large HEV infection outbreak in Uganda.

Results. Of 10,535 residents, 3218 had HEV infection; of these, 2531 lived in households with >1 case. HEV
was not detected in drinking water or zoonotic sources. Twenty-five percent of cases occurred =8 weeks after
onset of hepatitis in an index case in the household. Households with =2 cases were more likely to have a
member(s) who attended a funeral, had close contact with a jaundiced person, or washed hands in a common
| basin with others (P < .05 for all).

Conclusions. A high attack rate in households, lack of a common source of infection, and poor hygienic
practices in households with =2 cases suggest person-to-person transmission of HEV during this outbreak.

Ev halki icinde atak hizinin yuksek olmasi,
yakinda su kaynagi olmamasi, kotu hijyen
kosullarinda kigiden kigiye gecisi
dusunduriayor . %0,7-2,2

Sekonder atak hizi %25

Clinical Infectious Diseases 2010; 50:1006-1010
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Gelismekte Olan Ulkelerde HEV Gegisi

Public latrine sewage disposed River water used for drinking,
into the waterway. n bathing and sewage disposal
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Figure 2 Modes of transmission of hepatitis E in developing countries. The settings for contamination of drinking water have been drawn in sketches,
with enidemics mnorted ineach case
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Infeksiyon Kaynaklar:1 ve HEV Gegisi

Consumption of food

T

Blood or
blood products

Meat
Shellfish Crops preparation

Irrigation
?

Human sewage

> Water

Direct
transmission

Run-off from
farms and land

Animals
(goats, sheep, cows (pigs, wild boar, deer)
cats, dogs)

FIGURE 180-5 Sources and routes of hepatitis E virus infection. (Modified from Kamar N, Bendall R, Legrand-Abravanel F, et al. Hepatitis E.
Lancet. 2012,379:2477-2488.)



Genotiplere Gore Epidemiyolojik Ozellikler

Cografik ﬁ;{;:](a’ AL Meksika, Gelismis %n’ an Ortados
lokasyon : Bat1 Afrika  Ulkeler yvan, st
Amerika Japonya

Su kaynakl1

: Fekal-oral ~ Su kaynakl Gida

SEEHYOU e Fekal-oral ~ Otdakaynaklt o

kisiye
Yiiksek risk > 40 yas Gen
altindaki Geng Geng > Erkekler ori kginler
gruplar eriskinler  eriskinler ~ » Immunokom °©

promizeler

Zoonotik Yok Yok Var Var Var
gegls
Kronik Yok Yok Var Var Var
Infeksiyon
Salgin Var Kiiciik Yok Yok Yok

210zelligi salginlar



Turkiye’de Hepatit B Epldemlyolo isi

Yazarlar Bolge- Yas Grubu | Sayi
Sehir

Badurveark  [stanbul Erigkin 1994
Tulek ve Ark  Ankara Cocuk- 180+140 1995-1996 1,1-6,4
eriskin

Ayaz Cveark Diyarbakir  7-17 382 1996 12,2

Otlu B Ark Malatya eriskin 600 2001 9,8

Ertek veark  Erzurum 0-73 340 2002 10,3

Karsligil ve Gaziantep  Erigkin 489 2003 11,2

ark

Eker ve Ark Edirne >15 yas 582 2009 2,4

Pehlivanoglu  Istanbul Gebeler 72 2010 1,3

ve Ark

Aydinveark  Ankara Okul-¢agi 1043 2013 <55Y:1,9
>55; %16,5
Total:%4

Bayhan ve Ark  Van Cocuk 408 2016 4,2
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Turkiye’de Hepatit E

1994-2009 arasinda yapilan ¢alismalarda seroprevelans
%2 ,4-29

En yiiksek atak hizi geng erigkinlerde (7%1-15)
Bélgelere gore anti HEV prevalansi %10 civarinda
Son yillarda azalma

Mistik R. HEV, HGV, TTV ve SEN Virls Enfeksiyonlarinin Epidemiyolojisi. Viral Hepatit 2013. Editorler Fehmi Tabak,
Selma Tosun Istanbul 2013 sayfa 113-126.
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Patoloji : Tipik bulgu yok

Kolestatik ve klasik tip akut viral hepatitler gibi

Fokal nekroz, hepatositlerde balonlasma, asidofilik
dejenerasyon

Fatal olgularda; submasif veya masif hepatonekroz

Immunosuprese hastalarda inflamasyon ve ilerleyen
fibroz

— Transplantasyon hastalarinda rejeksiyon olarak
yorumlanabilir



Klinik Seyir

Akut, kendini sinirlayan infeksiyon
Inkiibasyonu: 15-60 giin

Asemptomatik infeksiyon
Akut hepatit
Fulminan hepatit

Kronik hepatit

Ekstrahepatik bulgular

25



ELSEVIER

Viral factors: Host factors:

Genetic Genetic/immunological
v v
Clinical gsymptomatlc Acute hepatitis E
viraemia
l Immunodeficiency
Acute liver
Recover e Sl
y hepatitis E
\/ \/ l
Extrahepatic manifestations of HEV infections
s
r B
Viral factors: Host factors:
Genetic Genetic/immunological

20 JOURNAL OF
OO EASL | HEPATOLOGY



http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions
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Klinik Bulgular

Ikteri olanlarda diger akut viral hepatitler gibi

’

Yanhglikla ilaga bagl hepatit ya da otoimmin hepatit tanisi



Hepatit E Viriisii Infeksiyonunda Tipik Serolojik Seyir

Symptoms

IgG anti-HEV

IgM anti-HEV

Titer

Virus in stool

T T T ) ) T
a 5 6 7 8 9 i0 11 12 13

Weeks after exposure

ALT: alanine aminotransferase; IgG: immunoglobulin G.
Reproduced from: Centers for Disease Control and Prevention.

www.cde.gov/hepatitis/index. htm
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Ekstrahepatik Bulgular

eHematolojik:
Trombositopeni, hemoliz, aplastik anemi, Schonlein-Henoch purpura

e Akut tiroidit

eMembransz glomerulonefrit
eAkut pankreatit (2.3. hafta)
eNorolojik hastaliklar: (7%5,5)

*Akut transvers miyelit

-Akut meningoensefalit, aseptik menenjit
*‘Neuraljik amyotrofi
‘Pseudotumor cerebri
-Bilateral piramidal sendrom
*Guillain-Barré seendromu
*Kranial sinir paralizileri
‘Periferal néropati

Neden mi? Birlikte mi

Journal of Hepatology 2017 vol. 66 j 1082-1095



A Reported extrahepatic organ B Possible mechanisms of C Possible mechanisms of

manifestations in the context of extrahepatic symptoms neurological manifestations
hepatitis E virus infection in the context of HEV replication in the absence of HEV replication
:
— 7 Enveloped viruses
Meningitis 3| in the periphereal *@
o blood :
Thyroiditi
yroiditis -3 v Kidney cell
& £
Neuralgic
amyotrophy * &
Cryoglobulinemia ?% ®
M o
oAl Langerhans cell
Neuronal cell
Pancreatitis

T cell/macrophage
mediated cell lysis

Glomerulonephritis

Lymphoma/
thrombocytopenia

Arthralgia/
myalgia

Guillain-Barré

syndrome *‘%
&0 ()

®9 cell
Non-enveloped viruses
being excreted in stool

e Cytokines  presenting
e %% CD4+ A (L216.1-12)  antigens

20 JOURNAL OF

0

9O EASL | HEPATOLOGY




Komplikasyonlari

= Kolestatik hepatiti~ %60
= Akut karaciger yetmezligi: %0,5-4
— Gebelik
— Malnitrisyon
— Daha onceden karaciger hastaligi olmasi
= Kronik hepatit: Serum ya da fegeste 6 aydan uzun siire
HEV-RNA pozitifligi.
— Immunosupreselerde , Genotip 3 (genotip 4 de

yayinlanmis)
— Transplant alicilar: ( lgte iki kroniklesme, %10 siroz)
— HIV+ Mortalite %60,2- %4

<2 yas alt1 cocuklarda yuksek
Gebelerde %10- %25 .
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Risk Gruplar:

Gebeler

Malnitrisyon

Daha 6nceden karaciger hastaligi olanlar
Transplantasyon yapilmis olanlar
Immunosupreseler
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Gebelik ve Hepatit E

Siklikla 3. tfrimesterde daha agir infeksiyon
Fulminan hepatit ve 6lim 7%15-25
Genellikle Genotip 1

Hormonal degisim, yiksek viral yik, TLR ekspresyonu
yetersiz?

Diistik, erken dogum, 6liidogum, yenidoganda 6lim(7%56)

Patra S, et al. Maternal and fetal outcomes in pregnant women with
acute hepatitis E virus infection. Ann Intern Med 2007; 147:28.
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Kroniklesme

>6 ay HEV RNA pozitifligi =serum ya da fecges)
— >6 ay HEV IG M pozitifligi de dasundurur

Solid organ alicilarinda %45-70
Kemoterapi alan, hematolojik malignansisi olanlar,
CD4 sayisi dusuk HIV pozitifler
HEV-spesifik T yaniti bozulmusg
— Dusuk lenfosit sayisi (CD2,CD3,CD4 T hucreleri)
Rekombinan viral-konak genomu? Iinsanlara adaptasyon
Takrolimus kullanimi, siklosporin kullanimi
Tani sirasinda trombosit dusuklugu
Genc yaslar:-HEV-%60"1 kroniklesme

Hizla siroza gidis ,2-3 yilda

1.Legrand-Abravanel F, et al.. Emerg Infect Dis 2011; 17:30.
2.Kamar N, , et al. Gastroenterology 2011; 140:1481.



Hepatit E Infeksiyonu Tanisi

=  Kimlerde diisiiniilmeli:?
» Baska nedenle ag¢iklanmayan akut veya kronik hepatit varligi

—Ozellikle hizla ilerleyen karaciger hastalig1 (gebeler, altta yatan karaciger
hastalig1 olanlar, solid organ alicilar1 ve hematoloiik malignansiler

ﬂcelikle \

= HEV IgM
= HEV IgM pozitifse dogrulama

= Baska bir kitle HEV IgM, HEV-IgG titrede artis
veya HEV-RNA

* HEV IgM negatif ve kugkulaniyorsa
tekrarlama

= i[mmunosupresiflerde HEV-RNA
Kroniklerde

HEV-RNA (feces ya da serumda >6 ay pozitiflik)
ALT: alanine aminotransferase ~ o
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Testlerde Sorunlar

HEV IgM duyarhligr disiik (%27-92)
HEV IgG yillar iginde titresi diger, tespit edilmeyebilir

HEV RNA tespit siiresi kisa

Titer

T T T T T T T T T T 1
0 1 ] 3 4 5 6 7 8 9 0 11 12 13

Weeks after exposure

ALT: alanine aminotransferase; IgG: immunoglobulin G.
Reproduced from: Centers for Disease Control and Prevention.

www.cde. gov/hepatitis/index. htm




Hasta Yonetimi

immunkompetan

_ _ Immunosupresif
Akut Viral Hepatit E

: . Kronik Hepatit E
Akut Viral Hepatit E

y N / 5
Once
immunosupresyonu
: n azaltilmasi
Destek Tedavi Destek tedavi

) Azaltilamiyorsa ya da

Fulminan Immunsupresyo azaltilmasina ragmen
hepatitte nun azaltilimasi HEV RNA pozitifse ya

transplantasyon Ribavirin? da transplant alicisi

ise ribavirin (600-1000
mg/gun) 12 hafta,
gerekirse 24 hafta..... |

& .

Sherman KE. Hepatitis E virus infection. Uptodate. Erisim 25 kasim 2017.




Hastada

immunosupresif
tedavi azaltiabilir mi?

Solid organ
alicisi mi

12 hafta sonra HEV 12 hafta sonra HEV
RNA vok RNA +

Tedavi

12 hafta sonra yine

negati Ribavirin
Pegleinterferon-alfa (Segilmis

olgu)
Sofosbuvir?

Kalici yanit




Ribavirin Tedavisi

Ribavirin 600-800 mg/gun 12 hafta

12 hafta sonunda kontrol

HEV RNA pozitifse
Ribavirin 600-800 mg/gun 12 hafta




Korunma-Onleme

Temiz su, gtvenli gida kullanimi

Kigisel hijyen

Cig ya da az pismig deniz urinleri, et Urinleri ve sebze
yemekten kaginmalidir.

88 C’de pisirme ve 5 dakika kaynatma inaktive eder

Asi: Rekombinant HEV kapsid asi: Genotip 1 i¢in (4 e de
koruyucu)

— Bir yilda koruyuculuk 3 dozda %95 (0,1,6)
— 4 Yilda %87

Cin'de lisansl

ABD'de orduda kullanilan asi: %95,5 etkinlik



Hepatit E iilkemizde rutin olarak izlenen bildirimi
zorunlu bir hastaliktir..

)

Vaka siniflamasi:

Olasi vaka: Tan icin spesifik laboratuvar kriterlerinin
arastirilamadigi veya tamamlanamadigi durumlarda; karaciger
fonksiyon testlerinde anormal degisikliklerle birlikte ve bu
degisikliklerin baska nedenlerle ag¢iklanamadig: durumlarda klinik ve
gecis uyumlu tiim vakalar “olas1 akut viral hepatit” olarak bildirilir,
Kesin vaka:(

a) Klinik tanimlama ile uyumlu ve anti-HEV IgM pozitif bulunan
vaka veya

(b) Klinik tanimlama ile uyumlu ve Hepatit A, B, C gostergeleri
negatif ve anti-HEV 1gG pozitif vaka veya

(c) Klinik tanimlama ile uyumlu ve laboratuvarca dogrulanmis bir E
Hepatiti olgusuyla epidemiyolojik olarak iliskili vaka



TESEKKURLER....
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