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Unum plani
- HBV immun sistem iliskisi,
- HCV immun sistem iliskisi,

- HBV-HCV lligkisi,

- HBV-HCV koinfekte hastalarin yonetimi



Mikrobiyoloji

HBV
- Hepadnaviridae,
- 3.2 kb inkomplet Cl| DNA

Beck J. World J Gastroenterol 2007;13:48
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- Inkomplet CI DNA niikleusta— cccDNA
- nUkleusta cccDNA— viral pregenomik RNA

- nukleokapsid icinde revers transkripsiyon
—SSDNA —dsDNA

HBV RNA, RNA/DNA hibridleri, replikatif DNA
ara molekulleri tamamen kapsid i¢cinde bulunur




Mikrobiyoloji

HCV
- Flaviviridae, hepacivirus,
- 9.6 kb (+) iplik¢ikli RNA

Yu X. Virology 2007;367:126
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Kupfer B. Short Guide to Hepatitis C. 2012:21
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Viral translasyon granullu ER’da olur ve
poliprotein translasyonla eszamanli olarak
proteolitik aktiviteye maruz kalir.

Kupfer B. Short Guide to Hepatitis C. 2012:21
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- Nukleokapsid proteini sitoplazmada,
- E1 ve E2 ER membranina bagli olarak,

- NS3, NS4A, NS4B, NS5A ve NS5B’den olusan
replikaz kompleksi sitoplazmada, ER’dan koken

alan membranoz girintilerde bulunur.
-

| I—iCV negatif polariteli ssSRNA, dsRNA ara
molekulleri sitoplazmada bulunur.
Hucrenin dsRNA taniyan yapilarinca saptanir.

Kupfer B. Short Guide to Hepatitis C. 2012:21




Dolayisiyla her iki virusle infeksiyon
sonrasinda farkli dogal bagisik yanitlarin
induklenmesi sasirtici degildir.

HBV dogal bagisik yanittan gizlenirken,
HCV dogal bagisik yaniti asmak ic¢in farkl
stratejiler kullanmak zorundadir.




Dogal bagisik yanit

Infeksiyonun baslangi¢ evresinde kontroli ve
izleyecek olan adaptif immun yanitin
aktivasyonu i¢in son derece onemlidir.



Jogal bagisik yanit

- Hepatitis C
- d virus
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.,m, i YT Konak yaniti, viruse ait
“Patojen iligkili molekuler
s rogn patern (PAMP)”lerin, konak
. ’ﬁ@ hucredeki spesifik

| reseptérlerce taninmasi ile
@) - tetiklenir.

NS3/4A —i|

Hepatositlerde,
“Toll-like receptor (TLR-3)”
“retinoic-acid inducible gene | (RIG-I)”

dsRNA molekulunu tanir.

Gale MJ. Nature 2005:436:939



.,m, = Y Konak yaniti, viruse ait
“Patojen iligkili molekuler
st 3 patern (PAMP)”lerin, konak
@ . ’ﬁ@ hucredeki spesifik
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PAMP reseptorlerinin dsRNA molekulunu
- baglamasiyla latent hucresel transkripsiyon
faktorleri (IRF-3) aktive olur.

Gale MJ. Nature 2005:436:939



' Hepatitis C
Pa—a virus

a IRF-3 activation

Viral PAMP: A~~~
nucleic acid; protein M

IRF-3 nukleusa transloke olur

ve once infekte hucreden
IFN-3 salinimini,

Gale MJ. Nature 2005:436:939
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IFN-[3 ise IFN-a/f3 reseptoru araciligiyla Jak-STAT
yolaginin aktivasyonu ve ISG ekspresyonunu tetikler.




Jogal bagisik yanit

ISG urunlert,
protein kinaz R, viral protein sentezini
azaltir,
2'-5' oligoadenilat sentetaz, viral RNA
molekullerini yikar,
IRF-7, IFN alfa ekspresyonunu artirarak
pozitif dongu yaratir ve IFN uretimi ve etkisini
1 kuvvetlendirir.

Gale MJ. Nature 2005;436:939
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Dogal bagisik yanit

Interferon tip 1 (a ve B)
Infekte hucrelerde protein sentezini
azaltir,
APC MHC gen ekspresyonunu artirir,
NK ve dendritik hucre aktivitesini artirir,
Apoptozun aktivasyonu ile hucre
olumunu indukler,
| Mx proteinleri Uzerinden viral
replikasyonu azaltir.
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DNA Microarray Analysis of Chimpanzee Liver during Acute
Resolving Hepatitis C Virus Infection
CATHERINE B. BIGGER,' KATHLEEN M. BRASKY,” annp ROBERT E. LANFORD'*

Depariment of Virology and Immunology' and Depariment of Laboratory Animal Medicine,® Southwest Regional
Primate Research Cenier, Southwest Foundation for Biomedical Research, San Antonio, Texas 78227

Akut infeksiyon sirasinda gelisen kuvvetli
IFN-a/f3 yaniti, vireminin sonlanmasi ile iligkili.

IFN-a’ya ve izleyen sitokinlere yanit veren
hepatositler, viral replikasyona uygun olmayan
bir duruma ulasmakta ve virusun replikasyon

alanini kisitlamaktadir.

Bigger CB. J Virol 2001;75:7059



Dogal bagisik yanit

HBV
HBV RNA, RNA/DNA hibridleri, replikatif
DNA ara molekulleri tamamen kapsid
icinde bulundugu icin, dogal bagisik
yanittan gizlenir.

HCV

| NS3/4A, NS5A, E2 gibi proteinlerinin
dogal bagisik yanitla etkilestigi

gosterilmistir.




IRF 3 (Interferon regulatuar faktor)
latent bir sitoplazmik transkripsiyon faktorudur

IRF 3

nukleusa gecerek interferon beta
transkripsiyonunu indukler

1 !

1 8
IFNa

Sitokin ve

kemokin yaniti




dsRNA bagimli protein kinaz R (PKR)
hucresel bir protein kinazdir

PKR

virusle infekte hucrelerde protein
sentezini azaltir




Dogal bagisik yanit

NK Cells Cause Liver Injury and Facilitate the Induction of
T Cell-Mediated Immunity to a Viral Liver Infection®

Zhang-Xu Liu, Sugantha Govindarajan, Shigefumi Okamoto, and Gunther Dennert”

NEK cells are a relatively rare cell population in peripheral Ivmpheid organs but are abundant in the liver, raising questions as to
their function in immune responses to infections of this organ. To investigate this, cell-mediated immunity to viral liver infection
induced by a type 5, replication-defective, adenovirus was examined. It is shown that NK cells in the absence of T cells cause
hepatocvte apoptosis in virus-infected livers associated with an increase in liver enzymes in the serum. Concomitantly, NK cells
induce production of IFN-vy, inhibitable by their elimination before infection. NK cells are shown to be necessary for optimal
priming of virus-specific T cells, assessed by delaved-tvpe hvpersensitivity response and CTL activity, consistent with their ability
to secrete IEN-y. The conclusion is drawn that NK cells mediate two important functions in the liver: thev induce cell death in the
infected organ and concomitantly stimulate the induction of T cell-mediated immunity by release of IEN-v. The Journal of
Immunology, 2000, 164: 6480—6486.

Liu ZX. J Immunol 2000;164:6480






Mikrobiyoloji

HBV hepatositlerin neredeyse tamamini
infekte eder, infekte hucrelerde HBV antijenleri
yuksek duzeyde eksprese edilir.

Adaptif immun yanit tarafindan daha
kolay taninir.

HBV pregenomik RNA uzerinden ters
transkripsiyona ugrar, mutasyon orani yuksek

olsa da HCV'den 100 kat azdir.
| Viral varyantlar sik degildir.



Mikrobiyoloji

HCV'nin hepatositleri ne yayginlikta
infekte ettigi?

- Az sayida hepatositte yuksek HCV
replikasyonu

- Cok sayida hepatositte dusuk HCV
replikasyonu

Adaptif immun yanit tarafindan yetersiz
taninma.

HCV RdRp proof-reading aktivitesine
. sahip degil, mutasyon orani yuksektir.
Viral turumsulerin olusumu ile sonuclanir.
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Adaptif bagisik yanit

(ONCISE REVIEW IN MECHANISMS OF DISEASE

Kinetics of the Inmune Response During HBV and
HCV Infection

Antonio Bertoletti' and Carlo Ferrari®

HBV ve HCV infeksiyonlarinin kendiliginden
lyilestigi olgularda, multispesifik CD4 ve CD8
T lenfosit yaniti ile Th-1 tipi sitokin profili
oldugu gosterilmistir.

Bertoletti A. Hepatology 2003;38:4



' Th1 sitokinler

IFN-y, TGF-B, IL-2

Hucresel bagisik yanit
Sitotoksik CD8 T lenfosit

Cytokines are the hormonal messengers responsible
for most of the biological effects in the immune system,
such as cell mediated immunity and allergic type
responses. Although they are numerous, cytokines can
be functionally divided into two groups: those that are
proinflammatory and those that are essentially
anti-inflammatory but that promote allergic responses.

4
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lyilesme

Scence commentarys: Thl and Th?2 responses: what are [hE}'?

lular response in utero). The fetus can switch on an
immune response early in pregnancy, and because
pregnancy is chiefly a Th2 situation, babies tend to be
bormn with Th2 biased immune responses. These can be
switched off rapidly posmatally under the influence of
micobiological exposure or can be enhanced by early
exposure to allergens. It is also hypothesised that those

Th2 sitokinler

IL-4, 5, 6, 10, 13

B lenfositler

Kroniklesme

Antikor stimulasyonu
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(ONCISE REVIEW IN MECHANISMS OF DISEASE

Kinetics of the Inmune Response During HBV and
HCV Infection

Antonio Bertoletti! and Carlo Ferrari?

Ny

HBV ve HCV infeksiyonunun kontrolunde esas
sorumlu mekanizma, etkin ve surekli bir
hucresel iImmun yanit gelistirme yeteneqidir.

Bu yanitin yetersiz olmasi kroniklesme ile
sonugclanir.

Bertoletti A. Hepatology 2003;38:4



Adaptif bagisik yanit

Hucresel

Different Clinical Behaviors of Acute Hepatitis C Virus Infection Are Associated
with Different Vigor of the Anti-viral Cell-mediated Immune Response

Gabriele Missale,” Roberto Bertoni,* Vincenzo Lamonaca,” Antonietta Valli,* Marco Massari,* Cristina Mori,”

Maria Grazia Rumi,® Michael Houghton,' Franco Fiaccadori,” Carlo Ferrari®

*Cattedra Malattie Infertive, Universita di Parma, e Divisione Malawie Infettive e Immunopatologia Virale, Azienda Ospedaliera di
Parma, 43100, Parma; ' Divisione Malatiie Infettive, Azienda Ospedaliera di Reggio Emilia, 42100, Reggio Emilia; *Cattedra di Medicina
Interna, Universitg di Milano, ILR.C.C.8. Ospedale Policlinico, 20122 Milane, Italy; \Chiron Corporation, Emeryville, California 94608-2916

Erken, kuvvelli, poliklonal ve birden ¢ok viral
- epitopa kargi multispesifik CD4 ve CD8 yantti,
viral temizlenme ile iligkilidir.

Periferik kanda ve karacigerde daha kuvvetli
poliklonal sitotoksik T lenfosit (CTL) yaniti
daha dusuk HCV RNA duzeyleri ile koreledir.

Missale G. J Clin Invest 1996;98:706
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daptif bagisik yanit
- Hucresel

HBYV Infeksiyonu hayvan modelleri ile
inkubasyon doneminde incelenme firsati
bulunan hastalarda da benzer bulgular elde
edilmistir.

HBV spesifik T hucre ekspansiyonunun erken
- donemde azalmasi kroniklesme ile iligkilidir.

Bertoletti A. Hepatology 2003;38:4



AGAPLIT bagisik yanittan kacis
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MINIREVIEW

Stealth and Cunning: Hepatitis B and Hepatitis C Viruses
Stefan F. Wieland and Francis V. Chisari*®

Department of Molecular and Experimental Medicine, The Scripps Research Institute,
La Jolla, Califomia

Mutasyonel kacak

Kronik HBV infeksiyonunda B ve T
hucre epitoplarinda mutasyonel inaktivasyon
gosterilmistir.

T hucre epitop mutasyonlari antijen
sunumunu engeller.

Wieland SF. J Virol 2005;79:9369




ACEpLIf bagisik yanittan kacis

Precore protein
tolerojendir,
HBcAg'e T hucre ve antikor yanitini

baskilar,

HBcAg/HBeAg capraz-reaktif T hucre
anerjisi.
s

'HBeAg uretimini sonlandiran mutasyonlar,
siklikla karaciger hastaliginda alevlenme ve
bazen de viral temizlenme ile iligkilidir.

Wieland SF. J Virol 2005;79:9369



ACEPLIT bagisik yanittan kacis

HBeAg
transgenik farelerde Th-1 hucrelerin
delesyonu ve Th-2 sitokinlerin uretimini

iIndukler.

Bertoletti A. Hepatology 2003;38:4



sagisik yanittan kacis

HCV
C proteininin Fas-aracili apoptozu
inhibe ettigi gosterilmistir.

Wieland SF. J Virol 2005;79:9369



Humoral Immune Response in Acute Hepatitis C
Virus Infection

Dale M. Netski,' Tim Mosbruger,' Erik Depla,® Geert Maertens,® Stuart C. Ray,'* Robert G. Hamilton,'
Stacy Roundtree,’ David L. Thomas,'? Jane McKeating,” and Andrea Cox™*

Departments of 'Medicine, “Epidemiology, *Clinical Immunology, and “Oncology, Johns Hopkins Medical Institutions, Baltimore, Maryland;
*University of Birmingham, Birmingham, United Kingdom; and ®Innogenetics NV, Gent, Belgium

HCV zarf glikoproteinlerine karsi antikorlar,
yapisal olmayan proteinlere karsi gelisen
antikorlardan daha gec ve daha dusuk
titrelerde ortaya cikarlar.

Netski DM. Clin Infect Dis 2005:;41:667



Adaptif bagisik yanit
Humoral

AntiHCV antikorlarinin notralizasyon yetenegi
tartismalidir ve koruyucu etkisi

kanitlanmamistir.
. TRl

HCV spesifik antikorlarin gelisimi, iyilesme ile
korelasyon gostermez. Immiin kompetan
bireyler neredeyse istisnasiz antikor yaniti
‘gelistirmelerine karsin, cogunda infeksiyon
~ kroniklesir.



Adaptif bagisik yanit
Humoral

Zarfin yuksek oranda glikozile olmasi, antikor
aracili notralizasyona karsi koruyucu olabilir.

Zarf proteininin HVR-1 bolgesi, immunolojik
bir yanlis hedef olarak davranir ve iyi

Korunmus bir alan olan reseptor baglayan
igandi antikor atagindan korur.

HCV sekans varyasyonu, yeni bir
~ quasispecies varyanti olusturarak, varolan
hucresel ve humoral immun yanitin etkisiz
kalmasina yol acgabilir.



Sonuc olarak,
HBV dogal bagisik yaniti uyarmaz,

ancak adaptif yanitla kontrol edilebilir,

HCV dogal bagisik yaniti kuvvetle uyarir
ancak bu yanittan kurtulur; mutasyonlar ve
fonksiyonel inaktivasyonlarla adaptif yaniti da

| etkisiz kilar.

Wieland SF. J Virol 2005;79:9369



Tum bu calismalarla ilgili olarak akilda
tutulmasi gereken nokta, bu etkilerin viral

proteinlerin cok fazla eksprese edildigi
transfeksiyon ve replikon sistemlerinde
gosterilmig in vitro veriler oldugudur.







HBV ve HCV SITOPATIK DEGILDIR

Virus iliskili hepatosit hasari, konak immun
yaniti tarafindan olusturulmaktadir.




Acute Hepatitis C Virus Infection: Diagnosis, Pathogenesis,
Treatment

Florin Alexandru Cdaruntu’?, Loredana Benea®

1) *Carol Davila™ University of Medicine and Pharmacy, and Infectious Diseases Institute “Prof. Dr. Matei Bals”. 2)
Infectious Diseases Institute “Prof. Dr. Matei Bals™ Bucharest

Viral hepatit patogenezinde immun sistem
nem infeksiyonun kontrolu ve iyilesmeye

nem de kronik infeksiyon ve siroz gelisimine
Katkida bulunur.

Caruntu FA. J Gastrointestin Liver Dis 2006;15:249



Uinical Science (2007) 112, 141—155 (Ponted i Great Britan)  doc|0.1042/0520060171

H R E v | E W

Immunopathogenesis in hepatitis
C virus cirrhosis

Ulrich SPENGLER and Jacob NATTERMANN
Department of Internal Medicne |, University of Bonn, Sigmund-Freud-Strasse 25, Bonn, Germany

Kronik hepatit C patogenezindeki temel surec,
immun aracili inflamatuvar hasardir.

Karacigerdeki lenfomononukleer infiltrasyon
esas olarak CD8 T lenfositler tarafindan
olusturulur.

Spengler U. Clin Science 2007;112:141



Uinical Science (2007) 112, 141—155 (Ponted i Great Britan)  doc|0.1042/0520060171

H R E v | E W

Immunopathogenesis in hepatitis
C virus cirrhosis

Ulrich SPENGLER and Jacob NATTERMANN
Department of Internal Medicne |, University of Bonn, Sigmund-Freud-Strasse 25, Bonn, Germany

HCV spesifik CTL perforin, Fas/Fas ligand ve
TNF yolaklari uzerinden etkin bir oldurme
gerceklestirirler.

Spengler U. Clin Science 2007;112:141
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MINIREVIEW

Stealth and Cunning: Hepatitis B and Hepatitis C Viruses
Stefan F. Wieland and Francis V. Chisari*

Department of Molecular and Experimental Medicine, The Scripps Research Institute,

La Jolla, California
R,
CTL, infekte hucreleri oldurerek viral

infeksiyonu sinirlandirir.

- CTL aracil oldurme icin, infekte hucre ile
CTL arasinda fiziksel temas olmasi gerekir.

Kronik hepatitlerde infekte hepatosit sayisinin
10Ye ulasmasi nedeniyle, CTL'in tum infekte
hucreleri ortadan kaldirmasina olanak yoktur.

Wieland SF. J Virol 2005;79:9369
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MINIREVIEW

Stealth and Cunning: Hepatitis B and Hepatitis C Viruses
Stefan F. Wieland and Francis V. Chisari*

Department of Molecular and Experimental Medicine, The Scripps Research Institure,
La Jolla, California

Viral hepatit seyrindeki karaciger hasari CD8
T lenfosit yanitinin sitopatik aktivitesine bagli
olmakla birlikte, viral temizlenme i¢in daha

etkin bir CTL yanitina ihtiyag vardir.

Wieland SF. J Virol 2005;79:9369
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Liver fibrosis — from bench to bedside

Scott L. Friedman™

Division of Liver Diseases, PO Box 1123, Mount Singi School of Medicine, 1425 Madison Ave. Room 1170F, New York NY 10029, [U5A

Kronik hepatit seyrinde gorulen hepatik
fibrozis, suregiden karaciger hasarina karsi
gelisen tipik bir yara iyilesmesi surecidir.

Friedmann SL. J Hepatol 2003;38:538
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Liver fibrosis — from bench to bedside

Scott L. Friedman™

Divisgon of Liver Diseases, P.O. Box 1123, Mount Sinai School of Medicine, 1425 Madison Ave. Room 1170F, New York, NY 10029, USA

Karaciger fibrozisi, hepatositler ve sinusoidal
endotelyum arasindaki subendotelyal
bosluktaki ekstraselluler matrikste, kollajen ve
diger proteinlerin birikimi ve ortadan
kaldirilmasinin soz konusu oldugu, dinamik
ve kompleks bir surecin net sonucudur.

Friedmann SL. J Hepatol 2003;38:538



!Normal karamgerde hepatosﬂ kordonlari,
pencereli endotelyal duvar ile cevrilmistir.
Hepatik stellat hucreleri Disse araliginda,
Kupffer hucreleri intrasinusoidal yerleglmlldlr

epatol 2003;38:5S38



CD8 ve CD4 lenfositler,
Sitokinler,

Kemokinler,
- Reaktif O, metabolitleri.

!

& Stellat hiicre
aktivasyonu

Friedmann SL. J Hepatol 2003;38:538



Stellat hucre

aktivasyonu ve
proliferasyonu

!
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Friedmann SL. J Hepatol 2003;38:538



Progressive Liver Injury in Chronic Hepatitis C Infection
Correlates With Increased Intrahepatic Expression of
Thl-Associated Cytokines

JOHN NAPOLL' G. ALEX BisHOP,! PETER H. MCGUINNESS,! DOROTHY M. PAINTER,” AND GEOFFREY W. MCCAUGHAN'

Yuksek intrahepatik IFN-y ve IL-2 duzeyleri,
portal inflamasyon ve fibrozisle korele
bulunmustur.

Napoli J. Hepatology 1996;24:759



OPHIHHAIEHBIE HCCICIOBAHIA PEFTE o 5 2008

YAK 616.36-002.12.801-085.8

‘ OCcoODEeHHOCTH KAMHUYECKOTO TeUeHUM
XPOHUUYECKUX TellaTUTOB CMeIllaHHOU
BupycHou (HBV + HCV) stuoaoruu

4 [ K. Mupoaxos, P.M. Opunaes, M.W. Carraposa, H.T. Kamoaogsa, 3. A, Pamazanosa

(Hucmumym racmpozumepororun AH PecnyGauxu Tagxuxucman, Aywante)

Koinfekte olgularda, TNF-a, IL-1B, IL-6 ve IL-8
duzeyleri daha yuksektir.

Maev V. Ter Arkh 2008:;80:57



Infection Clinical and Epidemiological Study

Influence of Chronic Coinfection with Hepatitis B
and C Virus on Liver Histology

E. Sagnelli, G. Pasquale, N. Coppola, F. Scarano, C. Marrocco,
C.Scolastico, T. Santantonio, A. Gentile, F. Piccinino

HBV HCV koinfeksiyonu olan olgularda, HBV
ya da HCV ile monoinfekte olanlara gore
karaciger fibrozisi daha yuksektir.

Eslik eden HBV infeksiyonu HCYV iligkili kronik
hepatit tablosunun progresyonunu hizlandirir.

Sagnelli E. Infection 2004;32:144
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- . - A *ublication de 'Union Intemationale Contre le Cancer
i 1998 Wiley-Liss, Inc. T

A META-ANALYSIS OF EPIDEMIOLOGICAL STUDIES ON THE COMEBINED
EFFECT OF HEPATITIS B AND C VIRUS INFECTIONS IN CAUSING
HEPATOCELLULAR CARCINOMA

Francesco Dowatol-*, Paclo BorsrerTa? and Massimo Puotr

\Cattedra di Igiene, Universita di Brescia, Brescia, Italy

Unternational Agency for Research on Cancer. Lyon, France

ICattedra di Malattie Infettive e Tropicali, Universita di Brescia, Brescia, Italy

HBV HCV koinfeksiyonu HCC acisindan
sinerjik etki gosterir.

Donato F. Int J Cancer 1998;75:347
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Dual chronic hepatitis B virus and hepatitis C virus infection
Chun-Jen Liu - Pei-Jer Chen - Ding-Shinn Chen

e .
HBV HCV koinfeksiyonu olan hastalarin
cogunda HCV monoinfeksiyonuna benzer

'HCV RNA duzeyleri saptanirken, HBV DNA
- duzeyleri dusuktur.

Kronik hepatit B hastalarinda HCV
superinfeksiyonunun HBeAg ve HBsAg
serokonversiyonu ile sonuclandigi bildirilmistir

Liu CJ. Hepatol Int 2009;3:517
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Dual chronic hepatitis B virus and hepatitis C virus infection
Chun-Jen Liu - Pei-Jer Chen - Ding-Shinn Chen

=

Mevcut klinik veriler, iki virus arasindaki
iliskinin genellikle HCV’nin HBV'yi
baskilamasi bigiminde oldugunu dusundurdur.

In vitro calismalarla da HCV’nin HBV
replikasyonunu baskiladigi gosterilmistir.

Liu CJ. Hepatol Int 2009;3:517
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HCV C proteini HBV X proteinine direkt olarak
baglanarak transkripsiyon sirasindaki
transaktivasyon fonksiyonunu engeller ve
HBV gen ekspresyonunu suprese eder,

Chen SY. J Biochem Chem 2003;278:591
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HBV polimeraz ile kompleks olusturarak
replikasyonu baskilar,

C, pregenomik RNA sinyal sekansina
baglanarak HBV genom enkapsidasyonu ve
replikasyonunu engeller.

Chen SY. J Biochem Chem 2003;278:591
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Hepatitis B Viral Polymerase Fusion Proteins
Are Biologically Active and Can Interact with
the Hepatitis C Virus Core Proteinin vivo

Kun-Lin Chen? Chun-Ming Chen® Chwen-Ming Shih® Huey-Lan Huang?
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HCV C proteini, HBV core-pol ekspresyonunu
dominant olarak kontrol eder ve HBV
replikasyonunu baskilar.

Chen KL. J Biomed Sci 2001:8:492



JournaL oF ViroLoay, Oct. 1993, p. 58235832 Vol. 67, Mo, 10
(022-538X/93/105823- 10802, 0040
Copyright © 1993, American Society for Microbiology

Suppression of Hepatitis B Virus Expression and Replication
by Hepatitis C Virus Core Protein in HuH-7 Cells

CHWEN-MING SHIH,' SZECHENG J. LO,” TATSUO MIYAMURA,* SHIOW-YI CHEN,'
AND YAN-HWA WU LEE'*

Institute of Biochemistry' and Graduate Institute of Microbiology & Immunology,? National Yang-Ming
Medical College, Taipei 112, Taiwan, Republic of China, and Department of Virology Il, National
Institute of Health, Toyama 1-23-1, Shinjuku-ku, Tokye 162, Japan®

HCV C ve E1 yapisal genleri, HBsAg, HBeAg
ve HBCcAg ekspresyonunu 2-4 kat azaltir,

Enkapside pregenomik RNA duzeyleri 14 kat
azalir,

HBV matuir virion sekresyonu 20 kat azalr.

Shih CM. J Virol 1993;67:5823
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Hepatitis C Virus NS2 Protein Inhibits Gene Expression from Different Cellular and Viral
Promoters in Hepatic and Nonhepatic Cell Lines

Franz Ludwig Dumoulin,** Annette von dem Bussche,t Jisu Li,t Leila Khamzina,t Jack R. Wands,t
Tilman Sauerbruch,* and Ulrich Spengler*

*Department of Medicine [ University of Bonn, Sigmund Freud Strasse 28, 0-53127 Bonn, Germany; and tLiver Research Center, Rhode [sland
Hospital and Brown University Schoal of Medicine, 55 Claverick Street, Providence, Rhode lsland 02303

HCV NS2 proteini amino terminali,
transkripsiyonel faktorler uzerinden, HBV core
promoter ve S promoter inhibisyonu ile gen

ekspresyonu ve DNA replikasyonunu baskilar.

Dumoulin FL. Virology 2003;305:260
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Suppression of hepatitis B virus enhancer 1 and 2 by hepatitis C
virus core protein

Christian G Schittler, Micola Fiedler, Katia Schmidt, Reinald Repp, Wolfram H Gerlich, Stephan Schasfer]

Full Text FPOF Images References

Abstract
Backgroundfdims: Epidemiological studies have shown that coinfection or superinfection with hepatitis B virus (HBY) and C
) frequently leads to i ppression of hepatitis B virus replication. The mechanism of this phenomenaon is still
. 3hih et al. [J Virol 19936758 ported a direct suppression of HBY replication by the core protein of HGV. The
target structure of HCV care protein in this systemn remained unclear.

HCV C proteini HBV replikasyonunu, HBV
enhancer 1 ve 2'yi suprese ederek baskilar.

Schuttler CG. J Hepatol 2002;37:855
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HCV C stoplazmada, NR ya da NRco ile
etkileserek, HBV enhancer’larini NR aracili

regulasyon mekanizmasiyla represe eder.

Lin L. Eur J Gastroenterol Hepatol 2006;18:1311




Bu sonuclarin tamami in vitro kotransfeksiyon
sistemleri kullanilarak elde edilmistir.
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Hepatitis B and C Virus Coinfection: A Novel Model
System Reveals the Absence of Direct Viral Interference

Pantxika Bellecave,' Jérdme Gouttenoire,' Markus Gajer,” Volker Brass,” George Koutsoudakis,” Hubert E. Blum,”
Ralf Bartenschlager,® Michael Nassal,* and Darius Moradpour'

Huh-7 hucre dizisi, once HBV ve sonra da
hucre kulturu kokenli HCV ile koinfekte
edilmis ve her iki virusun “ayni” hucrede aktif
replikasyonu saglanmis.

Bellecave P. Hepatology 2009;50:46



Hepatitis B and C Virus Coinfection: A Novel Model
System Reveals the Absence of Direct Viral Interference

Pantxika Bellecave,' Jérdme Gouttenoire,' Markus Gajer,” Volker Brass,” George Koutsoudakis,” Hubert E. Blum,”
Ralf Bartenschlager,® Michael Nassal,* and Darius Moradpour'

HBV ve H?V ayni hucrede belirgin bir
etkilesme olmaksizin replike olabiliyorlar,

Bir virt]sijn spesifik inhibisyonu, digerinin gen
ekspresyonu ve replikasyonunu etkilemiyor,

- HBV'nin replike oldugu hucreler, HCV ile
 infekte olabiliyor ve bu hucrelerde, infeksiyoz
HCV partikulleri olusuyor.

Bellecave P. Hepatology 2009;50:46



Hepatitis B and C Virus Coinfection: A Novel Model
System Reveals the Absence of Direct Viral Interference

Pantxika Bellecave,' Jérdme Gouttenoire,' Markus Gajer,” Volker Brass,” George Koutsoudakis,” Hubert E. Blum,”
Ralf Bartenschlager,® Michael Nassal,* and Darius Moradpour'

HBV ve HCV replikasyonu birbirinden
bagimsizdir ve ayni hucrede replike olabilirler,

Koinfekte hastalarda gozlenen viral
interferans, olasilikla indirekt mekanizmalarla,
konagin dogal ya da adaptif bagisik yanitina

bagli olarak ortaya cikmaktadir.

Bellecave P. Hepatology 2009;50:46
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Bu calismanin kisiti, HCV ile infekte edilmis
hucrelerin HBV ile infeksiyonu
gerceklestirimemistir.

Bellecave P. Hepatology 2009;50:46
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Huh-7 hucre dizisi kullanilarak, HCV ve HBV
superinfeksiyonu ve koinfeksiyon modelleri
Incelenmis.

Eyre NS. J Hepatol 2009;51:446
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HBV HCV koinfekte ve HBV superinfekte
hucrelerde, HCV replikasyon ve virion
sekresyonu degismemistir,

Hucre ici ve salinan HBV DNA duzeyleri, HCV
infeksiyonundan etkilenmemistir.

Eyre NS. J Hepatol 2009;51:446
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HBV ve HCV ayni hucrede eszamanli olarak
replike olabilirler ve bir virusun replikasyonu

ve partikul sekresyonu, diger virus tarafindan
degistiriimez.

Eyre NS. J Hepatol 2009;51:446
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Daha onceki calismalarda gosterilen HCV C
proteininin HBV gen ekspresyonu ve
replikasyonunu inhibisyonu, HCV C’nin
heterolog olarak “over-exprese” edilmesiyle
aciklanabillir.

Eyre NS. J Hepatol 2009;51:446
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Koinfekte hastalarda gozlenen bir virusun
replikasyonunun supresyonu, dogrudan iKi
virus arasindaki etkilesimle degil, konak
kokenli faktorler ya da konak immun yaniti ile
aciklanabillir.

Eyre NS. J Hepatol 2009;51:446
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Viral cross talk: Intracellular inactivation of the hepatitis B virus
during an unrelated viral infection of the liver
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MicHAEL B. A. OLpsTtoNEE, AND Francis V. CHisart*|l

Departments of *Molecular and Experimental Medicine, *Neumpharmamh:ngy. and i]mmunﬂlrjgjr. The Scripps Research Institute, La Jolla, CA 92037,

stituto di Patologia Generale, Universita® degli studi di Parma, 43100 Parma, [taly; and YLaboratory of Viral Oncology, Institut de Recherches
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LCMV infeksiyonu seyrinde, LCMV infekte
hepatik makrofajlarca salinan TNF-a ve IFN-
a/pB araciligiyla, nonsitopatik olarak HBV
replikasyonu sonlandiriimistir.

Guidotti LG. Proc Natl Acad Sci USA 1996:93:4589
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Inhibition of Hepatitis B Virus Replication during Adenovirus and
Cytomegalovirus Infections in Transgenic MiceT

VICTORIA J. CAVANAUGH, LUCA G. GUIDOTTI, ann FRANCIS V. CHISARI®

Department of Molecular and Experimental Medicine, The Scripps
Research Institute, La Jolla, California 92037

Received 30 September 1997/ Accepted 16 December 1997

We have previously demonstrated that hepatitis BB virus (HBEV) replication and gene expression are abolished
in the livers of HBV transgenic mice by cytotoxic T lymphocyies (CTLs) and during lymphocytic choriomen-
ingitis virus (LCMYV} infection, stimuli that trigger the production of alpha/beta interferon, gamma interferon,
and tumor necrosis factor alpha in the liver. We now report that hepatic HBV replication and gene expression
are inhibited by the local induction of these cytokines during adenovirus- and murine cytomegaloviros
iMCMV)-induced hepatitis. Further, we show that MCMYV also blocks HBV replication and gene expression in
the proximal convoluted tubules of the kidney by causing interstitial nephritis and inducing the same cytokines
in the renal parenchyma. These results suggest that inflammatory cytokines probably contribute to viral
clearance doring acute viral hepatitis in homans, and they imply that induction of these cytokines in the liver
and other infected tissues of chronically infected patients might have therapeutic value,

Adenovirls ve murine CMYV infeksiyonlari
sirasinda TNF-a ve IFN-a/f3 ve IFN-y gibi
sitokinlerin lokal induksiyonu HBV

replikasyonunu sonlandirmistir.

Cavanaugh V. J Virol 1998;72:2630



SV induced
IFN-ouv B production

SV, IFN- a/f3 salinimini
indukleyerek, dogal ve
adaptif immun yanit
hucreleri uzerinden
sitokin kemokin
kaskadini baslatabillir.

Lin L. Eur J Gastroenterol Hepatol 2006;18:1311



Review 1311

Viral interaction and clinical implications of coinfection
of hepatitis C virus with other hepatitis viruses
Lan Lin®, Chris Verslype®, Jos F. van Pelt®, Marc van Ranst® and
Johan Fevery®

Viral baskilanmanin, 2'-5' oligoadenilat
sentetaz ekspresyonunda artis; ardindan
TNF-a, IFN-y gibi Th1 tipi sitokinlerin uretimi
ve ALT duzeylerinde yukselme ile ortustugu
gosterilmistir.

Lin L. Eur J Gastroenterol Hepatol 2006;18:1311



Understanding the Pathogenesis
and Management of Hepatitis B/HIV
and Hepatitis B/Hepatitis C Virus
Coinfection

Srinivas Cheruvu, MD., MSPH?. Kristen Marks. MDP,
Andrew H. Talal, MD, MPH**

“Division of Gastroenterology and Hepatology, Weill Medical College of Cornell University,
525 E. 68th Street, Box 319, New York, NY 10065, USA

HBV ve HCV infeksiyonlarinin edinilme sirasi,
replikasyonu hakim olacak virusu belirlemede
- onemli olabilir.

Klinik pratikte gordugumuz dual infeksiyonu
olan olgularin cogunda HCV superinfeksiyonu
soz konusudur.

Gordon SC. Gastroenterology 2009;136:393

Cheruvu S. Clin Liver Dis 2007;11:917
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'Evasion of intracellular host defence
by hepatitis C virus

Michael Gale Jr' and Eileen M. Foy'

HBV Th1 tipi sitokin aracili immun yanitla
baskllanmaya relatif olarak daha duyarlidir,

Gale MJ. Nature 2005:;436:939
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Viral interaction and clinical implications of coinfection
of hepatitis C virus with other hepatitis viruses
Lan Lin®, Chris Verslype®, Jos F. van Pelt®, Marc van Ranst® and
Johan Fevery®

S . Y
SV, var olan viral infeksiyona karsi etkin bir
T hucre yanitini aktive etmez.

Dolayisiyla, HCV superinfeksiyonu HBV'yi
baskilayabilir ama bu durum, HBV'ye karsi
etkin ve koruyucu bir T lenfosit ya da B
lenfosit bagisikligl gelistigi anlamina gelmez.

Lin L. Eur J Gastroenterol Hepatol 2006;18:1311
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Dual chronic hepatitis B virus and hepatitis C virus infection
Chun-Jen Liu « Pei-Jer Chen - Ding-Shinn Chen

&=

HBV HCV koinfeksiyonu olan hastalarda ¢ok
farkl virolojik profiller gorulebilir.

Cogu hastada HCV monoinfeksiyonuna
benzer HCV RNA duzeyleri saptanirken, HBV
DNA duzeyleri dusuktur.

Liu CJ. Hepatol Int 2009;3:517
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Dual chronic hepatitis B virus and hepatitis C virus infection

Chun-Jen Liu « Pei-Jer Chen - Ding-Shinn Chen

Mevcut calismalarin neredeyse tamami
kesitsel calismalardir.

Koinfeksiyonun zaman icinde farkli virus
tarafindan domine edilmesi olasidir.

Gordon SC. Gastroenterology 2009;136:393
Liu CJ. Hepatol Int 2009;3:517



Longitudinal Evaluation Reveals a Complex Spectrum
of Virological Profiles in Hepatitis B Virus/Hepatitis C
Virus—Coinfected Patients

Giovanni Raimondo,! Maurizia B. Brunetto,® Patrizia Pentisso, Antonina Smedile,* Anna Maria Maina,® Carlo Saitta,!
Giovanni Squadrito,® Natascia Tono,* the Associazione Italiana Studio Fegato (AISF) Cooperative Group

Table 4. Characteristics of 103 HBV/HCV-Positive Patients According to Longitudinal Virological Profiles

Active HBV/ Inactive HBV/
Active HBV/HCV Inactive HCV Active HCV Inactive HBV/HCV
{n = 24) {n = 15) {n = 49) {n = 15) P Value

48.8
Mean age, yrs (=50 ) 536 (x11.5) (+12.9) BE.T (£13.4) B2 (+14.2) M5
Sex (M/F) 2074 13/2 30719 1471 03
ALT values (abnormal/nommal) 2272 12/3 4178 T/8 001
Chronic hepatitis/ cirrhosis 16/8 a/6 3h/14 9/ M5
Risk of parenteral infection (yes/no) 1777 1174 27722 1372 M5
Genotype 1/non-1* 16/4 - 23/13 - NS
HBe/anti-HBe B/16 3712 0/49 0/15 001
Previous interferon therapy (yes/na) 717 T/8 21/28 510 NS

133 koinfekte hasta tedavisiz 1 yil izlenmis.

Raimondo G. Hepatology 2006;46:100



Longitudinal Evaluation Reveals a Complex Spectrum
of Virological Profiles in Hepatitis B Virus/Hepatitis C
Virus—Coinfected Patients

Giovanni Raimondoe,! Maurizia B. Brunetto,® Patrizia Pentisso,? Antonina Smedile,* Anna Maria Maina,® Carlo Saitta,!
Giovanni Squadrito,® Natascia Tono,* the Associazione Italiana Studio Fegato (AISF) Cooperative Group

M
32 (%31) hastada farkli zamanlarda HBV ve

HCV viral yuklerinde dalgalanmalarla
karakterize dinamik bir virolojik profil izlenmis.

Uygun tedavi yaklasiminin belirlenmesi igin
viral kinetiklerin monitorizasyonu ve hastalarin
~ uzun donemli izlemi cok dnemlidir.

Raimondo G. Hepatology 2006;46:100
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Management of patients
coinfected with HBV and HCV

> Andrej Potthoff, Jerzy Jaroszewicz, Michael P. Manns, Heiner Wedemeyer

Tedavi oncesinde dominant virusun
belirlenmesi onemilidir.

Potthoff A. Hot Topics Viral Hep 2010;17:7
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Asian-Pacific consensus statement on the management of chronic
hepatitis B: a 2008 update

Yun-Fan Liaw - Nancy Leung - Jia-Horng Kao - Teerha Piratvisuth -
Edward Gane - Kwang-Hyub Han - Richard Guan - George K. K. Lau -
Stephen Locarnini - for the Chronic Hepatitis B Guideline Working Party
of the Asian-Pacific Association for the Study of the Liver

Parients with concurrent HCV, HDV, or HIV infection

Patients with concurrent HCV, HDV, or HIV infections
tend to have a higher incidence of cirrhosis, HCC, and
mortality. Insufficient data exist to reach firm conclusions
on the management of patients with HCV and/or HDV
infections. However, it is generally agreed that the domi-
nant virus should be identified before designing therapeutic
strategy. If HBV is dominant, treatment should be aimed
toward this virus. If HCV i1s dominant, standard IFN or
PeglFN therapy in combination with ribavirin can achieve
a sustained HCV clearance rate comparable to that in HCV
monoinfection. Lamivudine is ineffective in patients with

Liaw YF. Hepatol Int 2008;2:263



AASLD PRACTICE GUIDELINES

Chronic Hepatitis B: Update 2009

Anna S. F. Lok' and Brian J. McMahon?

Coinfection with HBV and HCV

There is scant information on the treatment of
HBV/HCV coinfection and recommendations on
treatment for HBV/HCYV coinfection cannot be made
at this time.?*?-?"! Two studies on standard IFN-a and
ribavirin showed no difference in sustained virologic
response to HCV infection in patients with HBV/
HCV coinfection compared to patients with HCV in-
tection only. However, rebound in serum HBV DNA
levels after an initial decline, and reactivation of HBV
replication in patients who had undetectable HBV
DNA prior to treatment have been reported. A third

study showed that combination therapy with peglFN

and ribavirin was equally effective in patients with HCV
monoinfection and in those with HBV/HCV coinfec-
tion.27?

Lok AS. Hepatology 2009;50:1
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Cogu hastada kronik hepatit tablosundan
HCV sorumludur ve bu hastalarda kronik HCV
iInfeksiyonu tedavi edilmelidir.

Peginterferon alfa ve ribavirin kombinasyonu

J Hepatol 2012:57:167
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The HEP-NET B/C co-infection trial: A prospective multicenter
study to investigate the efficacy of pegylated interferon-a2b and
ribavirin in patients with HBV/HCV co-infectionzt

Andrej Potthoff, Heiner Wedemever, Wulf O. Boecher, Thomas Berg, Stefan Zeuzem, Joachim Arnold, Ulrich Spengler, Kurt Gruengreiff,
hmann, Alexandra Bergk, Nicole Forestier, Katia Deterding, Michael P. WManns~, Christian Trautwein, for the Hep-

Sustained response (%)

Potthoff A. J Hepatol 2008;49:688
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ITT

160 kronik HCV,
: = 161 HCV HBV
£ koinfeksiyonu

HEV genatype 1 213 1 213 1 213

E? — v g Liu CJ. Gastroenterology 2009;136:496

Chronic hepatitis
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REVIEW Open Access

The influence of hepatitis B virus on antiviral
treatment with interferon and ribavirin in Asian
patients with hepatitis C virus/hepatitis B virus
coinfection: a meta-analysis

Jun-Ying Liu, Yun-Jian Sheng, Huai-Dong Hu, Qing Zhong, Jing Wang, Shi-Wen Tong, Zhi Zhou, Da-Zhi Zhang,
Peng Hu™ and Hong Ren’

5 calisma, toplam 705 hasta

HCV monoinfekte ve koinfekte hastalarda
Interferon ribavirin tedavisi ile benzer ETV ve
SVR elde ediliyor.

Liu JY. Virology Journal 2012;9:186
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Tedavi oncesi HBV DNA negatif olan 77
hastanin 28 (%36.4)'inde HBV DNA
pozitiflesmis.

Liu CJ. Gastroenterology 2009;136:496



Treatment of HBV/HCV Coinfection: Releasing the Enemy Within

— . evidence of liver injury among coinfecred parients with
See “Peginterferon alfa-2a plus ribavirin for very low CD4 counts.? The mechanism of HCV.associ-
the treatment of dual chronic infection with .
hepatitis B and C viruses,” by Liu CJ,
Chuang WL, Lee CM, et al, on page 496.

ared injury is less clear. A cyropathic effect has been noted
in tissue culoure systems, bur there is far less evidence for
this in vivo. Among liver transplant recipients with re-
current HCV liver disease, the early infection is often

Tedavi sonrasi hastalarin HBV reaktivasyonu
acisindan HBV DNA ile yakin izlemi gerekir.

Liu CJ. Gastroenterology 2009;136:496
Gordon SC. Gastroenterology 2009;136:393



HBV ve HCV, birbirleriyle etkilesmeksizin,
ayni hepatositte replike olabilirler.

Koinfekte hastalarda gozlenen bir virusun
replikasyonunun supresyonu, konak kokenli
faktorler ya da konak immun yaniti ile
aciklanabilir.

Bu anlamda, HBV ve HCV infeksiyonlarinin
~ edinilme sirasi, replikasyonu hakim olacak
| virusu belirlemede 6nemli olabilir.




Tedavi oncesi viral kinetik monitorizasyonu ile
dominant virusun belirlenmesi onemlidir.

HCV replikasyonu aktif olan koinfekte hastalar
pegile intereron ribavirin kombinasyonu ile,

monoinfekte hastalara benzer bicimde tedavi
edilebilirler.

Tedavi sonrasi, baslangicta replike olmayan
virusun reaktivasyonu gozlenebilir.
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REVIEW

Hepatitis B virus/hepatitis C virus coinfection: Epidemiology,
clinical features, viral interactions and treatment
Chi-Jen Chu and Shou-Dong Lee

Dinasion of Gastroenterology, Department of Medicine, Taipei Veterans General Hospital, and Mational Yang-Ming Unwersity, School of Medicine,
Taipei, Taiwan

HBV HCV koinfeksiyonunda her iki virisun de
aktif oldugu hastalarda, interferon tedavisi ile
nukleozid/nukleotid analogu kombinasyonu

bir seenek olabilir.

Ancak bu hastalar i¢in en iyi tedavi yaklagsimi
henuz belirlenmemistir.

Chu CJ. J Gastroenterol Hepatol 2008;23:512



DPHI’HHHJILHHE HCCIIEMOBAHHA

YAK 616.36-002.12.801-085.8

| OCco0eHHOCTH KAMHUYECKOTO TeUeHUd
XPOHUUYECKUX TellaTUTOB CMeIllaHHOU
BupycHou (HBV + HCV) stuoaoruu

Llent nccnepgoeaHMd. BoiaCcHeHMe BeayLleit ponu
BupycoB B n C B natoreHe3e XpoOHMYECKOro renatura
CMeLlaHHO BUPYCHON 3TUONOr UK.

MaTtepuan u Mmetogbl. O0cnenoeaHbl 249 OONbHbIX:
91 - ¢ mapkepamu HBV n HCV (HBsAg+aHTuHCV) 1 158
— ¢ HBV n HDV (HBsAg+aHtnHDV). Myx4MH Bbino 185,
KEeHLWWH — 64. CpegHWiA BO3pacT NauMeHTOR COCTaBWUI
3810,4 ropa. Y Bcex O0NbHbIX ONpenensainck YpoBeHb
AOHK Bupyca B, PHK u reHotun Bupyca C, a Takxe
PHK Bupyca D meTtogom nonumepasHoi LernHol peak-

[ K. Mupoaxos, P.M. Opunaes, M.W. Carraposa, H.T. Kamoaogsa, 3. A, Pamazanosa

(Hucmumym racmpozumepororun AH PecnyGauxu Tagxuxucman, Aywante)

Koinfekte olgularda,
TNF-a, IL-13, IL-6 ve
IL-8 duzeyleri daha
yuksektir.

Maev V. Ter Arkh 2008:;80:57



