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Outbreak News Today

Finland reports large increase in hepatitis E,
possibly linked to meat sausage
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The Finland Institute o e¢alth and Welfare (7 15 reporting a dramatic increase in
Tt land Institute of Heal I Welf THL i

hepatitis E cases in 2024 to date

In the first two months of the vear, officials report 92 hepatitis E cases have been

reported. To put this in perspective, 33 cases were reported in all of 2023,




Hepatit E

Hastalik yukuna ve saglik
hizmetleriyle iliskili
mudahalelerin etkililigini
olcmede kullanilan birim
e Saghkl yasam kaybini
olcmektedir

\

* Hepatit E virtsi (HEV) infeksiyonundan kaynakli karaciger /

 HEV, 2021 yilinda diinya genelinde

* 3450 6lum
* 19.47 milyon akut hepatit E vakasi Qb

/

S
* Akut hepatitle iliskili kiiresel engellilige ayarlanmis yasam yilli (DALY) kayiplarinin

%5.4'inden sorumlu

https://www.who.int/news-room/fact-sheets/detail/hepatitis-e Erisim tarihi: 22 Ocak 2026.



Quasi-enveloped

HEV virion
<
Naked HEV virion o 'ii " ( o~ S €D
= > y 4
L oh o o ¢ XA LA I X
(X o < OH;/ P~ 2 o (-
° X ° & < al <& o _ :
- : L) F \) K L LL‘ ‘f'-o I .
z R o > - o —~ Oy’ %
J <:>0 . . “
> \\ 3 b
(j 4 I\ P P
D O s
HEV-capsid
LKAuUasi-envalop
HEV-ORF3

eHEV

eHepeviridae ailesindeki Hepevirus cinsinin tek tyesi

eKiiciik capli (yaklasik 27—-34 nm)

eikozahedral, zarfsiz (kan dolasiminda gecici olarak zarfli form gdsterebilir)
ePozitif polariteli, tek sarmalli RNA virtsi

eHepatotropik, ancak ekstrahepatik replikasyon da bildirilmistir

Enveloped Virus



ORF1
H EV Ge v' Viral genomun replikasyonunda rol
oynayan fonksiyonel alanlari kodlar
v Bunlar arasinda bir metil transferaz,

v Ug aglk okuma varsayimsal bir proteaz, bir RNA helikaz A O_RFZ _
ve bir RNA'ya bagimli RNA polimeraz v viral kapsid yapisal

(RdRp) bulunur proteinlerini kodlar

Genomic RNA 7.2 kb

ORF1 ORF3
RNA packaging ORF4
signals v viral v’ infekte hiicrelerden viral
lik parcaciklarin salinmasinda
m’G-cap | | Y HVF replikasyonu rol oynayan bir proteini
‘ : artiricidir A AAAA A

2689 3165

ORF4 ORF3

Bicistronic subgenomic RNA 2.2 kb

S S
N-Term| C-Term
vp13.
H1H2 P1P2
PxxP motif

ORF3 Kenney SP, et al. Cold Spring Harb Perspect Med.2019;9(1):a031724.
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Phylogenetic relationship of hepeviruses identified in

various hosts

Worldwide
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Geographical distribution of HEV genotypes and its reservoirs, and route of transmission.



Hepatit E virtisinin (HEV) yasam donglisu

1.Zarfsiz HEV hucresel reseptorlere (klatrin)

baglanir ve hticreye alinir

\ Exosomal
9 ‘ ok 2.Bu giris yolu, Rab 5 ve Rab7 GTPaz larina

Rab27a, Hrs O\
bagl gorinmektedir

) Rabs, Rab? C,._':gj
® % | 3.HSP90 ve Grp78 dahil olmak tizere isi soku

proteinlerinin, genom salinimi bdlgelerine

ORF2
" N tasimada rol oynamakta
il ~vs ORF3

4 .Sitoplazmaya salindiktan sonra, pozitif iplikli

genomik RNA, ORF1 yapisal olmayan

bt A ‘ rﬂof NSPs

—

poliproteinin gevirisi icin mRNA gorevi gorur



5. ORF1 icindeki yapisal olmayan proteinler,
pozitif iplikli RNA genomunu negatif iplikli bir ara

drine donusturar
Exosomal

reli
e 6. Konak ribozomlari, ORF2 ve ORF3 proteinlerine

cevirir
7. ORF2, genomik RNA'ya baglanir

8. ORF3 proteini konak vakuoler proteinlerle
etkilesim yoluyla tomurcuklanarak zarla iliskili

hale gelir

9. Huicre zari, zarfli vironlarin ekzomal salinimiicin

son bolge gorevi gorir

- 10. HEV enfekte hicre digina salinir

10




Epidemiyoloji
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Bagirsak yoluyla bulasan bu viral hepatitin ilk kaniti,
1970'lerin sonlarinda Hindistan'in Kesmir bolgesinde su
kaynakli bir hepatit salginindan ortaya cikti. Hintli Dr.
Mohammad Sultan Khuroo, etkilenen hastalarda akut
hepatit A'nin serolojisinin (-) oldugunu ve bilinmeyen bir
viral etkeni isaret ederek bu yeni hepatit tirtnun
tanimlanmasina yardimci oldu

1983'te Rus virolog Mikhail S. Balayan ve
meslektaslari, infekte bir hastadan alinan
diski 6zutunu yutarak ve hastaliga
yakalanarak kendi tzerlerinde yaptiklari
deneyle HEV'nin varligini dogruladilar.
Bu deney ile HEV'nin bagirsak yoluyla bulasan
bir virls olarak tanimlanmasini sagladilar




inya Saglik Orguitii'ne (DSO) gore,

* HEV vyilda vyaklastk 20 milyon yeni

infeksiyona

e 55.000'den fazla oliime neden olmakta

< 'y;f infeksiyonu kiresel bir dagilima sahiptir

sik gelismekte olan tilkelerde gdrilmektedir

Er yuksek insidans Asya, Afrika, Orta Dogu ve

Jrta Amerika'dadir

atl  dlkelerinde de, Ozellikle endemik
lgelerinden donen yolcular arasinda sporadik

kalar bildirilmistir
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Peki Turkiye’de Durum Nedir?

Hepatit E
ulkemizde

ozellikle = 2003 yilinda Istanbul %4 (Kan
Glneydogu B Donorlerinde)

Anadolu — -
Bolgesi'nde ¢ /4

bildirilmektedir S gug® 2005 yilinda Antalya %2.3

-
v -
——

2005 yilinda Diyarbakir 2011 yilinda %4 ‘e
%42 kadar inmistir

PIRCY W

2006 yilinda Gaziantep
%6.7-15.7

e . O |

Cakmak O, et al. KLIMiK 2020;33(1):44-51



ORIGINAL ARTICLE

Hepatitis E Infection in Solid Organ Transplant Recipients in

Turkey

Seval Ggijt@', Ayca Arzu Saymer@', Baris otlu'>2, Giilendam Bozday:@-‘, Aysin Zeytinoglu(D“, Sebahat Aksaray@‘, Dilek Colak@‘,
Selma Gc‘ikahmetleu@’. Murat Aysin

Table 2. Anti-hepatitis E Virus Immunoglobin G Positivity
According to Regions of Patients’ Residence Areas

Tested Anti-HEV IgG Positive
Region Samples (n)* Samples, n (%)

: Central East Anatolia 28 12 (42.9)

i So;;fg\ieoa:t Anatolia 51 15 (31.4)

Lo o o o o o o o o e e -
Mediterranean Region 36 8 (22.2)
Aegean region 190 29 (15.3)

West Black Sea Region 15 2 (13.3)
Istanbul region 28 3(10.7)
Central Anatolia Region 39 4 (10.3)
West Anatolia Region 66 6 (9.1)

Total 453 79 (17.4)



Bulasma Yollari

Consumption of meat

from infected animals

with HEV

Consumption of HEV
— contaminated water

Blood transfusion

Person to person (crowding)

Organ transplant

Mother to fetus
(Vertical transmission)

15




Klinik
e Akut HEV

» Klinik olarak asemptomatik seyreder
* inkiibasyon siiresi 15-60 giin
* %5-30 ikterik hepatit tablosu
e Halsizlik
Istahsizlik
Bulanti ve kusma

e Karin agrisi
* Ates
* Hepatomegali

Akut Hepatit E

Bulas Yollarr:

» Fekal -Oral Yol

-
@ Klinik Bulgular:
Hepatit E Virtsi

(HEV)

“KirliSu  Kontamine Gida

» Zoonotik Bulag:

Az Pigmis Et

Fekal-oral veya zoonotik yolla bulagan, immiinkompetan kisilerde
kendini simirlayan akut viral hepatittir,

* Daha az yaygin ozellikler arasinda ishal, artralji, kasinti ve Grtiker bulunur

EASL Clinical Practice Guidelines on hepatitis E virus infection. J Hepatol. 2018;68(6%:61256-1271.



Ekstrahepatik Bulgular

Table 2. Extrahepatic manifestations of acute and chronic hepatitis E.

Organ system

Clinical syndrome

Notes

Neurological

Renal

Haematological

Other

Neuralgic amyotrophy
Guillain-Barré syndrome
‘Meningoencephalitis
Mononeuritis multiplex
Myositis

Bell's palsy, vestibular neuritis and
peripheral neuropathy
Membranoproliferative and
membranous glomerulonephritis
IgA nephropathy
Thrombocytopenia

Monoclonal immunoglobulin
Cryoglobulinemia

Aplastic anaemia

Haemolytic anaemia

Acute pancreatitis

Arthritis

Myocarditis

Autoimmune thyroiditis

See main text

See main text

e Mild thrombocytopenia is common. Occasionally severe

o Reported in 25% of cases of acute HEV in UK study. Significance uncertain
e Occurs mainly in association with renal disease

e case reports only

e case reports only

e 55 cases worldwide. HEV gt 1 only. The pancreatitis is usually mild

o C(ase reports only

o (ase reports only

o (ase reports only

EASL Clinical Practice Guidelines on hepatitis E virus infection. J Hepatol. 2018;68(6):12§§-1271



Titer

HEV infeksiyonu laboratuvar seyri

Symptoms

IgG anti-HEV

IgM anti-HEV

Virus in stool

Weeks after exposure
www.cdc.gov/hepatitis/inaex.htm



http://www.cdc.gov/hepatitis/index.htm

Komplikasyonlar (1)
Akut Karaciger Yetmezligi

e Akut karaciger yetmezligi %0.5-4 oraninda gorulebilir

* Gebelerde, malnutrisyonda ve kronik karaciger hastaligi olanlarda

daha olasi

* Hepatik ensefalopati, yiiksek aminotransferazlar ( bilirubin ve alkalen

fosfataz yuksekligi ile birlikte) ve INR yuksekligi (>1.5) ile karakterize

* Yogun bakimlarda mortalite orani %0.5-3

EASL Clinical Practice Guidelines on hepatitis E virus infection. J Hepatol. 2018;68(6):1256-1271.



Komplikasyonlar (2)
Kolestatik Hepatit
e Uzun sureli sarilik (3 aydan uzun siiren), uzamis kolestaz
e Akut HEV'li hastalarin %60’inda tanimlanmis
* Hastalar asemptomatik veya kolestaza bagli kasinti
» Haftalar veya aylar icinde geriler
* Sekel birakmaz

* Viral klerens saglandiginda anti HEV Ig G artar, Ig M azalir

EASL Clinical Practice Guidelines on hepatitis E virus infection. J Hepatol. 2018;68(6):1256-1271.



Komplikasyonlar (3)
Kronik HEV Infeksiyonu

e Serum veya diskida 6 aydan uzun stire HEV RNA saptanmasi

Sikhikla immunostpresif olgularda gorulur

Tipik olarak GT 3 de gelisir. GT 4 ve 7 ile nakil alicilarinda belgelenmistir

Genotip 1 ve 2 ile bildirilmemistir

Kronik viral hepatit hastasinda oldugu gibi, belirtiler minimal

* Aminotransferaz diizeyleri surekli olarak yuksek

HEV-RNA saptanabilir

EASL Clinical Practice Guidelines on hepatitis E virus infection. J Hepatol. 2018;68(6):1256-1271.



World Journal of
Virology

Submit a Manuscript: hittps www . fepublishing.com FVar ld J Virel 2023 December 25; 12(5): 262-271

DOI: 10.5501 wiv.v12 15 262 ISSIN 2220-3249 (online)

MINITREVIEINVS

Hepatitis E infection: A review

Humzah Igbal, Bilal Fazal Mehmood, Aalam Sohal, Marina Roytman

* HEV kaynakli karaciger sirozu
e disuk CD4 (< 200) sayisina sahip HIV hastalar

* yvakin zamanda organ nakli olmus hastalar

* Transplante, HEV ile infekte olmus hastalarda birkac yil icinde karaciger sirozuna ilerleme
olasiligi %50

* %10'u 5 yil icinde bu noktaya ulasir

22



Chronic hepatitis E and hepatitis E seroprevalence in
immunosuppressed patients: a prospective study
Marie Philippart'?, Michael Pecters?, Sophie Lamoral®’, Hubert Piessevaux', Maria Chiara Badii’,

Sarah Bailly*, Xavier Poiré*, Nada Kanaan’, Arnaud Devresse®, Benoit Kabamba®, Marina Mukovnikova’,
Alexandra Vodolazkaia’, Géraldine Dahlqvist'

100 HEV status

m HEV IgG—

80 m HEV IgG+

60

40

% of population

20

Cause of imMmunosuppression

Figure 1 HEYV seroprevalence in % according to the cause of

immunosuppression. HEV, hepatutus E virus; IgG, immunoglobulin G. =




Ozellikli Gruplar (1)
Gebeler & | o

* Gebeler siddetli HEV infeksiyonu riski altinda
* Gebelik sirasinda insidans yuksek

* Ozellikle 3. trimester de fulminan hepatit, obstetrik komplikasyonlar
gelisebilir (%30)
* Mortalite orani HEV infeksiyonlu gebelerde %41

* HEV ile infekte olmayan gebelerde %7

Wen GP, et al. Pathogens 2023; 12(9):1072.
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Prevalence of hepatitis E virus and its association with adverse pregnancy LS |

outcomes in pregnant women in China
Zhongyao Qian "', Tengyuan Li "', Yike Zhang ', Shuangfeng Chen ', Hui Zhang ',

Houfack k Mickael ', Duan Xiu ', Yueping Xia ', Chao Cong ', Liangheng Xu ', Daqqiao Wei ',
Wenhai Yu ', Xiongwu Yu™“ , Fen Pluang"""

Z. Qian et al. Journal of Clinical Virology 158 (2023) 105353

Cohortof pregnantwoman

(N=19762) 8 IgG+ IgM- il
224719762
e - -t g [ (11.37% 95% C110.93%-11.81%) |
~
: 19G- IgM+
HEV-antibody-negative vs HEV-antibody-positive 22119762
(N=17465) 229719762 [ (0.11% 95% C10.06%.0.16%)
(11.62%, 95% CI 11.18%12.07%)
{ IgG+ IgM+
28/19762
_ (0.14% 95% CI 0.09%.0.19%) Y,
" )
At | T S .
AsT [T i - Risk Factors
R )

\ Adverse maternal outcome

(": ,/ // | Adverse fetal outcome
7' 7

~

~

——

(
* Hepatitis E virus \

Fig. 1. Graphic abstract of adverse pregnancy outcomes in HEV seropositive pregnant women. Increased adverse pregnancy outcomes, including elevated liver
enzymes activities, adverse maternal and fetal outcomes were observed in HEV antibodies-positive pregnant women compared to HEV antibody-negative control.
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- pathogens (MDPI

—

Article
Prevalence of Hepatitis E Virus and Its Associated Outcomes
among Pregnant Women in China

Gui-Ping Wen T, Min-Ming Wang *%, Zi-Min Tang %70, Chang Liu ?, Zi-Hao Yu ?, Zheng Wang 2-°,
Zi-Zheng Zheng >* 7, Yu-Lin Zhou "2 and Yun-Sheng Ge '-*

Table 3. Fetal /neonatal outcomes in pregnant women with recent or current HEV infection.

HEV Pregnant Women Pregnant Women
Variable RNA-Positive HEV RNA-Negative with Recent or without Recef\t or p
(1 = 23) (n=10) Current HEV Current HEV
Infection (i1 = 33) Infection (i = 4211)

Preterm birth, 1 (%) 2 (8.70) 0 (0.00) 2 (6.06) 148 (3.51) 0.430

Threatened preterm labor, 1 (%) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.02) 0.929

Fetal distress, 1 (%) 2 (8.70) 0 (0.00) 2 (6.06) 164 (3.89) 0.523

cremature suplite of 7 (30.43) 3 (30.00) 10 (30.30) 643 (15.27) 0.017
membranes, 17 (“%)

Neonatal asphyxia, 1 (%) 0 (0.00) 0 (0.00) 0 (0.00) 24 (0.57) 0.664

Low birth weight, n (%) 2 (8.70) 1 (10.00) 3 (9.09) 133 (3.16) 0.054

Macrosomia, n ("6) 0 (0.00) 0 (0.00) 0 (0.00) 111 (2.64) 0.345

Threatened abortion, n (%) 0 (0.00) 0 (0.00) 0 (0.00) 3 (0.07) 0.878

Spontaneous abortion, n (%) 0 (0.00) 0 (0.00) 0 (0.00) 14 (0.33) 0.740

Stillbirths, 1 (%) 0 (0.00) 0 (0.00) 0 (0.00) 5(0.12) (0.843

Without adverse pregnancy 13 (56.52) 7 (70.00) 20 (60.61) 3214 (76.32) 0.035

outcome, 11 (%)

! The differences were calculated between pregnant women with recent or current HEV infection and pregnant
women without recent or current HEV infection. B




Ozellikli Gruplar (1)
Solid Organ Transplantasyonu

 Solid organ nakli (6rnegin bobrek, karaciger ve pankreas) hastalarinda kronik HEV infeksiyonu

gelisebilmekte
e Kronik HEV infeksiyon orani yaklasik %70
* Takrolimus, kronik hepatit icin en 6nemli 6ngorici faktor
* Imminosiipresif tedavinin dozunun azaltilmasi, hastalarin %30’unda viris yikini azaltmakta
* Kronik enfeksiyon, HEV'ye 6zgl T hicre yanitlarinin bozulmasiyla iliskili
* Kronik hepatit, lenfosit ve CD2, CD3 ve CD4 T hiicrelerinin sayisinin azalmasi

e Takrolimus kullanimi, HEV enfeksiyonu tanisi konuldugunda trombosit sayisinin disiik olmasi,

genc yas ve karaciger nakli ile iliskilendirilmistir

Kamar, et al. Gastroenterology, 2011;140:5,1481-9.



Anv elevation of ALT in

» Anti HEV Ig M; infeksiyondan yaklasik 4 hafta
sonra baslar ve serumda 6 ay tespit edilebilir l

-HEV IgG and HEV RNA tests § '

» Anti HEV Ig G; IgM ile es zamanli gelisir ve

yillarca surer

pmpromised patients

Compatible wit

Monitor HEV RNA levd

» Klinik semptomlar baslamadan
bile tesbit edilebilir.
Kanda 4 hafta

l

Diskida 6 hafta (+) kalir

Tl

-

o HEV RNA remains
detectable

+

Chronic HEV infection
Continue with monthly HEV
RNA monitoring

HEV RNA becomes
undetectable

¥

Cleared
HEV infection

No evidence of
HEV infection

1.Abravanel F, et al. Exp Rev Anti-inf Ther. 2023;21:143-148.

2.Kar P, et al. Curr Treat Options Infect Dis. 2020;12:310—3265.3



Infection status Positive markers

- HEV RNA

« HEV RNA+anti-HEV IgM

« HEV RNA+anti-HEV IgG*

« HEV RNA+anti-HEV IgM +anti-HEV IgG
-« Anti-HEV IgM +anti-HEV IgG (rising)

- HEV antigen

Current infection - acute

- HEV RNA (£ anti-HEV) =3 months
- HEV antigen

Current infection - chronic

Past infection - Anti-HEV IgG

Table 3

Laboratory diagnosis of HEV infection.

EASL Clinical Practice Guidelines on hepatitis E virus infection. ] Hepatol. 2018;68(6):1256-1271.
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Cuarr Troeat Options Infoct [Dis (2020) 1 2:310 320
261 10.1007/%40506-020-00235-43

Hlepatitis € () Raybould, Scection Editor)

CThoeck for
upcimtoss

A Review of the Diagnosis

and Management of Hepatitis E

P. Kar’-~
R. Karmna<

Table 1. A summary of available tests for HEV infection

Test Time from Duration of Sensitivity Specificity Comments
name infection to clinical
positive usefulness
Anti-HEV ~4 weeks 6-9 months Immunocompromised: Usually first test
IgM 85-87.5% to be considered
Immunocompetent:
80-90%
Anti-HEV ~4 weeks years Immunocompromised: Useful for seroepidemiological
IgG 15-45% studies; not clinically useful
Immunocompetent:
80-90%
HEV antigen ~2 weeks 4-5 weeks 100%
Capsid
Low cost considered
and easy for blood
to screening
perform;
can be
HEV RNA ~2 weeks 4-5 weeks - - Gold standard test; useful in

immunocompromised and

seronegative patients
30



EXPERT REVIEW OF GASTROENTEROLOGY & HEPATOLOGY, 2016
VOL. 10, NO. 9, 1053-1063

http://dx.doi.org/10.1080/17474124.2016.1185362

REVIEW

Advances in hepatitis E — I: virology, pathogenesis and diagnosis
Rakesh Aggarwal & and Amit Goel &

Department of Gastroenterology, Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India

* Serolojik test sonucu negatif olan kronik HEV infeksiyonu

Hangi senaryolarda suphesi
Infeksiyonu dogrulamak icin KC disi belirtiler

HEV RNA

bakilmali?

Imm{inosipresif hastada, serolojik test sonuclari negatif ise

Antivirallere yanitin izlenmesi

Genotipleme 6ncesinde

Epidemiyolojik amaclar icin .



Review > World J Gastroenterol. 2020 Oct 7;26(37):5543-5560. doi: 10.3748/wjg.v26.i37.5543.

Hepatitis E virus: Epidemiology, diagnosis, clinical
manifestations, and treatment

Suspicion of HEV infection

P 4 N\
.

Aslan AT, et al. World J Gastroenterol. 2020;26(37):554325560.
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CORRESPONDENCE

f X in O W
Chronic Hepatitis E with Cirrhosis in a Kidney-

Transplant Recipient
A

140

Published February 21, 2008 | N Engl ] Med 2008;358:859-860 | DOI: 10.1056/NEJMc0708687

33
Figure 1. Results of Virologic Analysis and Liver Biopsy in a Patient with Chronic Hepatitis E Virus Infection.



Hangi durumlarda HEV i¢in test yapiimali?

immunolojik durum HEV testi yapilmasi gereken hastalar

immuinokompetan hasta +* Hepatit tanisi konmus biyokimyasal kaniti olan hasta
% ilac kaynakli karaciger hasari siiphesi
s Dekompanse kronik karaciger hastahgi
¢ Noraljik amiyotrofi
¢ Guillain-Barré sendromu
s Ensefalit
s Aciklanamayan akut norolojik rahatsizligi ve yiksek ALT
seviyesi olan hastalar

imminosiipresif hasta ¢ Yukardakilere ek olarak
+¢ Surekli anormal ALT seviyesi

EASL Clinical Practice Guidelines on hepatitis E virus infection. J Hepatol. 2018;68(6):2256-1271.



Table 4. Differential diagnosis of hepatitis E.

Infection status Differential diagnosis

Acute infection Drug-induced liver injury
Autoimmune hepatitis

Acute hepatitis E

Sero-negative hepatitis

EBV hepatitis

Acute hepatitis B

Acute hepatitis A

Acute hepatitis C

CMV hepatitis

Graft rejection

Drug-induced liver injury
Recurrence of primary liver pathology in
liver transplant recipients

Graft vs. host disease
Intercurrent infections, e.g. sepsis
Chronic hepatitis E

EBV and CMV reactivation

"The differential diagnosis is in order of frequency of each condition seen at a rapid-
access jaundice clinic in Southwest England. CMV, cytomegalovirus; EBV, Epstein-
Barr virus.

AvIricl

T Chronic infection in the
a n I immunosuppressed

35




Clinical Practice Guidelines 1 JOURNAL
OF HEPATOLOGY

EASL Clinical Practice Guidelines on hepatitis E virus infection

European Association for the Study of the Liver*

Tedavi

e Akut HEV infeksiyonu genellikle antiviral tedavi

gerektirmez
 Siddetli akut HEV infeksiyonu ve akut-kronik
karaciger yetmezligi vakalarinda; ribavirin

* Viral replikasyonu inhibe eder, immtn
modilasyonda, interferon stimulasyon
genlerinin artmis ekspresyonunda ve

mutagenezde rol oynar

* Akut karaciger yetmezligi vakalarinda

kortikosteroidler kullaniimistir
* Sofosbuvir

* Pegileinterferon alfa



viruses ﬁ\D\Py

* Viruses, 2023 Jul 16;15(7):1558. doi: 10,.3390/v15071558 (2

The Re-Emergence of Hepatitis E Virus in Europe and Vaccine

Development
Gergana Zahmanova ', Katerina Takova *, Valeria Tonova *, Tsvetoslav Koynarski ?, Laura L Lukov ?, lvan

Minkoy %, Maria Pishmisheva ®, Stanislay Kotsev %, llia Tsachev 7, Magdalena Baymakova ®, Anton P Andonoy *

Halen arastirma asamasinda olan tedaviler;

Cinko tuzlar

* (RNA-polimeraz aktivitesini inhibe ederek in
vitro HEV replikasyonunu bloke edebilir)

Silvestrol

e (in vitro HEV replikasyonunu bloke eden ve
tedavi edilen farelerin diskilarinda HEV
RNA'sinin hizla azalmasina yol acan dogal bir
bilesiktir)

* T- hicre tedavisi
* (alternatif bir tedavi olasiligi olabilir)
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ORIGCINAL ARTICLE

e s = . f X in 2 w 59 Transplant recipients with HEV viremia
Ribavirin for Chronic Hepatitis E Virus Infection in

Transplant Recipients l

Authors: Nasuyim Kamar, M. D, Ph.D, Jacques lzopet, Pharm.D., Ph.D., Simona Tripon, M. D, Michael Bismuth, M D,
Sophie Hillaire, M. D_, |ér&me Dumortier, M.D,, Ph.D,, Sylvie Radenne, M.D., +1 | and Vincent Mallet, M.D,,
Ph.3.  Author Info & Affiliations

59 Received ribavirin therapy

| |

Published March 20, 2014 | N Engl | Med 2014;370:1111.1120 | DOI: 10.1056/NEJMoal215246

2 Had an unknown response
status

FaN

56 Had a response

1 Had a partial response

\J

46 Had a sustained virologic 10 Had a recurrence of HEV
response replication

Tedaviden

\J

yaklasik 6 ay g

1 Underwent re-treatment

—
6 Underwent re-treatment
ga— |

2 Did not undergo re-treatment
sonra %78 inde
kalici virolojik l

1 Had HEV clearance and was
still receiving therapy

1 Had HEV clearance by 3 mo
after the end of therapy

1 Had HEV clearance and was
still receiving therapy

yan It P4 Had a sustalned virologic A
" response

38



Solid organ
WELU

alicilarinda
kronik HEV
infeksiyon

tedavisinde;

Chronic HEV infection

v

Reduction of immunosuppression

~

No HEV clearance

l

3 -month course of ribavirin
monotherapy

HEV clearance

v v k
Serum and stool Relapse after
HEV RNA -ve ceasing ribavirin
A
| v
6 -month course of Non response to
ribavirin monotherapy ribavirin or intolerant

|

Persistent HEV
replication in the serum
or HEV relapse

! !

Pegylated interferon for 3 months in liver-transplant patients
No alternative available therapy in other transplant patients




JOURNAL OF VIRAL HEPATITIS

Journal of Viral Hepatitis, 2015 doi:10.1111/jvh.12403

Antiviral therapy in chronic hepatitis E: a systematic review

A. M. Peters van Ton, T. J. G. Gevers and ]J. P. H. Drenth bpepartment of Gastroenterology & Hepatology.
Radboud UMC, Nijmegen, The Netherlands

Received January 2015; accepted for publication February 2015

SUMMARY. Hepatitis E viral infection can lead to a chronic
infection in immunocompromised patients, resulting in

Ireeat > H 2 -111 Je

a solid organ transplant. Sixty-four per cent of ribavirin-
treated patients achieved a SVR at 6 months alter treat-

S .
5 SRS o NBREE hared 2 /8 . TR R s

v’ Ribavirin monoterapisi, Kronik Hepatit E’li immunyetmezlikli hastalarda etkili ve glivenli

v Organ nakli hastalarinda Pegile interferon kullanimi organ reddine yol acabilir ve dnerilmez

v’ Kronik hepatit E'de tercih edilecek antiviral tedavi ribavirin olmalidir

and side elfects. Twenty-four studies matched our criteria,
representing a total of 105 ribavirin-treated and 8 pegylat-

Keywords: chronic hepatitis E, pegylated interferon, ribavi-
ed interferon-treated patients. The majority of patients had

rin, treatment. 40



Table 1

filicacy of ribavirin treatment in chronic HEV infections

e —

67/105 (64%)

-'---'-1
Du l I | § & _F B B B |
median Rapid viral prmmm=—== Definition I No I No
Ribavirin dose months response fsvr of SVR, I Relapses clearance | follow-up
Author (year) (mg/day) (range) month (%) !n/n (%) months (%) g " (%) n (%) ! n (%)
Kamar (2014) [7] 59 600 (29-1200) 3(1-18) 1 (64) i 46/59 (78) 6 I 10 (17)* 1 (2) i 2 (3)
3(31) 1
Pischke (2014) [24] -+ 600-800 4.5 (1-5) 1 (25) : 2/4 (50) 7 (25) [ 1(25) : 1 (25)
2 (25) I 11 (25) | I
3 (25)
Pischke (201 3) [8] 11 600-1000 5(n=10) 1(36) : 9/11 (82) 24 (46) : 0 (0) I 2(18)
6 weeks 2 (46) I 7 (9) 1 :
(n=1) 5(9)
I 4 (18 | I
Kamar (2010) [5] 8 400-800 3 2 weeks (50) | 5/8 (63) 6 (50) I 2 (25) I (12)
3 weeks (12) : 1(12) : |
2 (38) i
Pischke (2012) [25] 4 200-800 5 1 (50) | 3/4 (75) NK : 0 (0) 1(25) |
<6 weeks (25) | |
Koning (2013) (9] 3 200-800 8 (3-9) NK I 1/3 (33) 3 (33) I 00 1(33) 1 133
Riezebos (2013) [26] 2 800 -+ 2 (100) | 2/2 (100)* 6 (100) I o) 0 (0) |
Mallet (2010) [27] 2 600-800 3 1 (100) | 2/2 (100) 2.5 (100) 1 o (0) 0 (0) |
Im (2013) [28] 1 NK 10 6 | NA NA I NA NA 1 1 (100)
de Niet (2012) [29] 1 800 3 2 1 1/1 (100) 6 I o) 0 (0) I
Chaillon (2011) [30] 1 17 mg/kg/day 3 1 I 171 (100) | 4 1 0(0) 0 (0) i
Klein (2014) [31] 1 600 B 2 I 1/1 (100) 8 I 0(0) 0 (0) I
Taton (2013) [32] 1 1000 3 1 I 1/1 (100) 6 | 01(0) 0 (0) I
Neukam (2013) [10] 2 10001200 (§) 1 (50) I 0/2 (0) NK | 2 (100) 0 (0) I
4 (50) (<5 months)
Hajji (2013) [33] 1 800 3 2 I 1/1 (100) 6 : 0 (0) 0 (0) I
Roux (2013) [34] 1 800 3 3 I NA NA | NA NA I 1 o0
Giordani (2013) [35] 1 1000 3 2 I 1/1 (100) 6 I 0 (0) 0 (0) |
Alric (2011) [36] 1 600 3 2 weeks I 1/1 (100)¥ ) 6 0 (0) 0 (0) |
Ambrosioni 1 800 =11 6 I 1/1 (100)* ] 9 1y (oo 0 (0) |
(2014) [37] I I I
Total 200-1200 3 (1-18) 178/105 (74%) =6 m: : 16/105 (15%) 37105 3%)1 9/105 (9%)
|
i

I
=

‘RIUL up S13] WV F



6 A M. Peters van Ton et al.

Tabl

Pegylated Duration,

interferon median  Rapid viral Definition No

dose (range) response Relapses  clearance
Author year n(ug/kg/week) months  month (%) n/n (%) o n(%) n (%)
Alric (2010) [38] 1 o-2b: 1.0 3 1(100)  1/1(100) 5 (100)
Haagsma (2010) [11] 2 o-2b: 1.5 8(4-12)  5(50)  1/2(50)  3(50) 1 (50)*
Jagjit Singh (2013) [39] 1 a-2a: 180 5.5 1(100)  1/1(100) 6 (100)
Kamar (2010) [12] 3 o-2a 135 3 1.5(67)  2/3(67)  5(67) 1(33)

3(33)

Kamar (2010)[40] 1 o2a135 3 1 (100) 0) 610¢
Tota 33-12) 718 88) C6/8 (73DCG6: 28 (25D 1/8 (13%)  1/8 (13%)

42



Case Reports

Epub 2019 Apr 23.

> J Hepatol. 2019 Jul;71(1):225-227. doi: 10.1016/j.jhep.2019.03.029.

Combination therapy of sofosbuvir and ribavirin fails

to clear chronic hepatitis E infection in a
multivisceral transplanted patient

Marten Schulz 7, C Patrick Papp 2, Claus-Thomas Bock 2, Jérg Hofmann 3, Undine A Gerlach 2,

Max Magnus Maurer

4

, Dennis Eurich 9, Tobias Mueller °

Table 2. Comparison of SOF/RBV treatment regimens in patients with chronic HEV.

Patient HEV  RBV first line therapy SOF/RBV treatment Viral response to SOF/RBV
characteristics GT regimen
Todesco et al. 2017 HIV/HBV 3i 1 course: 3 months of pegylated- 3 months of 400 mg SOF/ | Initial decrease of VL without
coinfection interferon alfa 2a + 1,000 mg RBV/d d + 1,000 mg RBV/d viral clearance, viral rebound
after treatment cessation
van der Valk et al. Chronic 3 2 courses: 2 months of 400 mg SOF/ | Initial decrease of VL below
2017° lymphatic — 2 months of 600 mg RBV/d d + 400 mg RBV/d detection limit, viral rebound
leukemia - 4 months of 600 mg RBV/d+ not under treatment
stated period of 1,200 mg RBV/d
and 800 mg RBV/d
Todesco et al. 2018’ Heart 3c 2 courses: 6 months of 400 mg SOF/ | Initial decrease of VL, viral
transplantation — 3 months of 800 mg RBV/d d + 9 months of 1,200 mg | rebound under treatment
- 9months of 1,000mg RBV/d, Rgrpy/d
8 months of 1,200 mg RBV/d
Drinane et al. 2018” Kidney/pancreas | n.d. 2-courses: 3 months of 400 mg SOF/ | Sustained virologic response

transplantation

4 months of 600 mg RBV/d

9 months of 600 mg RBV/d

d + 4 months of 1,200 mg
RBV/d; RBV decreased to
800 mg RBV/d after

4 weeks

HEV, hepatitis E virus; GT, genotype; n.d., not determined; SOF, sofosbuvir; RBV, ribavirin; VL, viral load.

226

lournal of Hepatologv 2019 vol. 71 | 225-230
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Korunma

* lyi hijyen uygulamalari

e Uygun sanitasyonu saglama

* Siki gida glvenligi

 Endemik bolgelere (Asya, Afrika, Orta Dogu ve Orta Amerika) seyahat
edenlerin

* Kontamine icme suyundan, pismemis domuz ve yabani hayvan

etlerinden, kabuklu deniz Grunlerinden kagcinmasi

* HEV asilamasi
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Asilama

 Rekombinant HEV asisinin gelistirilmesine yonelik ana
cabalar, notralize edici antikorlar icin epitoplar iceren

ORF2 kapsid proteinine odaklanmistir

* ORF2 kapsid proteini gesitli ekspresyon sistemlerinde
ifade edilmis ve immunojeniteleri pre-klinik olarak

degerlendirilmistir

* Su anda, aday asilardan sadece Ut insanlarda klinik

denemelere tabi tutulmustur

Zahmanova G, et al. Viruses. 2023;15(7):1558.



* |lk asi (ClinicalTrials.gov. Identifier:NCT00287469 ) 'l .

* GlaxoSmithKline (GSK) ve ABD isbirligiyle E

* HEV-1; ORF2 Sar-55 susu rekombinant proteini immunojenitesi analiz
edilmistir

* Faz Il'yi gecmistir

* Nepal'de iki bin askere Gi¢ doz uygulanmis ve %100’lGnde Gc¢lincu

dozdan sonra koruyucu anti-HEV antikorlari olusmus

Zhu F.-C,, et al. Lancet. 2010;376:895-902


https://clinicaltrials.gov/ct2/show/NCT00287469

Efficacy and safety of a recombinant hepatitis E vaccine in W i
healthy adults: a large-scale, randomised, double-blind
placebo-controlled, phase 3 trial

Feng-Cai Zhu, Jun Zhang, Xve-Feng Zhang, Cheng Zhou, Zhong-Ze Wang, Shou-Jie Huang, Hua Wang, Chang-Lin Yang, Han-Min Jiang,
Jia-Ping Cai, Yi-Jun Wang, Xing Ai, Yue-Mei Hu, Quan Tang, Xin Yao, Qiang Yan, Yang-Ling Xian, TingWu, Yi-Min Li, Ji Miao, Mun-Hon Ng,

James Wai-Kuo Shih, Ning-Shao Xia

Follow-up Vaccine group Placebo group Vaccine efficacy p value
(month of (95% Cl)
study)
Number of Number Incidence Number of Number Incidence
participants/ of cases (per 10000 participants/ of cases (per 10000
person-vears at risk person-vears) person-vears at risk person-vears)
e ~
Per-protocol [ . \
whole group (thred ¥ Uclincli doz dan sonra 12 ay icinde, plasebo grubunda protokole uygun 15 katilimcida hooo) <0000
Men 100-0) 0-001
Women hepatit E gelisirken asi grubunda hic¢ gelismemis t0100.0) 0045
Age 16-49 years -100-0) 0-014
Ageso-6syears | v Jc dozdan sonra asi etkinligi %100 ( %95 Cl 72.1-100.0) Heom) 6 oas
First 6 months of fo\\ j—lOO-O) 0-014
Second 6 months of follow-up 14-19 48 693/24612-8 0 0-0 48 663/24589-3 9 37 100-0% (49-4-100-0) 0-003
First two doses subset 1-.5-5 54986/20202-1 (0] 0-0 54973/20196-8 5 2-5 100-0% (9-1-100-0) <0-0001
Population receiving at least one dose  7-19 56302/56104-7 1 0-2 56302/56 081-2 16 2-9 93-8% (59-8-99-9) 0-0001
Modified subset one (all participants 0-19 56302/87354-2 2 & 01 56302/87323-2 22 25 95-5% (66-3-99-4) <0-0001
received at least one dose)
Modified subset two (participants in 0-19 54986/86 040-4 1 01 54973/86003-4 21 2-4 95-2% (64-6-99-4) <0-0001

reactogenicity subset were excluded
because of lacking follow-up data
during 0-6 months)

Person-years at risk is the cumulative follow-up years of at risk participants at the indicated timepoint. Number of at risk participants is the initial number of participants entered in the study—(cumulative
hepatitis E cases+participants who had dropped out of study).

Table 2: Efficacy of recombinant hepatitis E vaccine
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Contents lists available at ScionceDiraect
Vaccine

I homepage: www.eoelsovier.com/locate/vaccine

A phase 1 randomized open-label clinical study to evaluate the safety
and tolerability of a novel recombinant hepatitis E vaccine

Yu-Feng Cao "', Hong Tao "', Yue-Mei Hu ', Cheng-Bo Shi‘, Xing Wu ', Qi Liang"”, Chun-Ping Chi', Li Li"‘,
Zheng-Lun Liang “, Ji-Hong Meng ‘', Feng-Cai Zhu """, Zhao-Hui Liu ", Xin-Ping Wangsgz "

Ikinci asi adayi (Clinical trial NO. CXSL1000041)

Changchun Biyolojik Uriinler Enstitiisti A.S. (Cin) tarafindan gelistirilmis
HEV-4 ORF2 p179 (aa 439-617) protein Grinu

Faz | klinik denemesini gecmis

Guvenlik ve tolere edilebilirlik acisindan da degerlendirilmis

Lokal advers olay insidansi, kontrol grubuna gore anlamli derecede daha disuk
(p=0.027)

Olgu ve kontrol grubu arasinda bildirilen advers olay insidansi acisindan anlamli
bir fark yok (p > 0.05)
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 Uclincu asi adayi, (ClinicalTrials.gov
Identifier: NCT02189603)

 HEV-1 kapsid proteininden kaynaklanan ilk
Can
. onaylanmis rekombinant HEV asisidir

L { Vaccine

12, 13 March 2009, Poges 1869-1874

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

* Faz lll klinik denemesini gecmis

e 2011 yihinda Cin'de kullanim i¢in lisanslanmis

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 © AE

 Uctinct dozdan sonra %100 (95% Cl, 72—-100)
ve en az bir doz alindiktan sonra %96 (95% ClI,

66—99) etkinlige sahiptir
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https://clinicaltrials.gov/ct2/show/NCT02189603

Sonuc olarak... (1) o /.

eHepatit E, kiiresel 6lcekte dnemli morbidite ve mortaliteye sahip, cogu zaman
gozden kacabilen bir viral hepatit etkeni

einfeksiyon genellikle akut ve kendini sinirlayici seyretmekle birlikte;
gebeler, immiunosiiprese hastalar ve solid organ nakli alicilarinda agir klinik
tablo ve yuksek mortalite riski tasir

eGenotip 3 basta olmak lizere, immunsupresif hastalarda kronik hepatit ve
siroz gelisimi mumkutndur

eTanida yalnizca serolojiye guvenmek yetersiz olabilir

*HEV RNA testi, dzellikle riskli gruplarda kritik 6neme sahiptir



Vi
Sonug olarak... (2) qé%ﬂ

eRibavirin, kronik hepatit E tedavisinde halen en etkili ve onerilen
ajandir

eKorunmada temiz su ve gida guvenligi temel yaklasimdir

eMevcut asilar umut verici olmakla birlikte kiuresel kullanim sinirhidir
eKlinik farkindaligin artmasi, erken tani ve uygun yonetim ile ciddi

komplikasyonlar 6nlenebilir



b

-

“Hepatit E, dodru hastada /-\

distnilmezse gézden kagan;",‘ﬁf" N

dogru zamanda taninirsa g ook
yénetilebilen bir o

\.
N

infeksiyondur.”
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