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Sunum Icerigi ;

* Hepatit B virustiinin yapist ve yasam dongusu

* cccDNA olusumu ve duzenlenmesi

* cccDNAnin klinik 6nemi

* Mevcut tedavilerin cccDNA’ya etkist

* cccDNA regulasyonu icin yeni stratejiler




* Hepatit B infeksiyonunda kiir saglanabilir mi?

|
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Hepatitis B Virus genome organization
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cccDNA Havuzu

Baslangicta
hepatositlerin HBV ile
infeksiyonu sirasinda
niikleokapsidlerden
gelen reDNAdan

cccDNA

Infeksiyonun erken
doneminde hiicre i¢gi
amplifikasyon yolaginda
sitoplazmik rcDNA’dan




cccDNA

* cccDNA hepatosit niikleusunda stabil bir mini
kromozom (epizom) halinde bulunur. .

* Histon, histon olmayan viral ve hticresel proteinler

tarafindan organize edilir.
* Epigenetik regiilasyon

* Her bir hepatositte 5- 50 kopya cccDNA havuzu var.

Bu havuzun buyuklugt viral replikasyon hizini ve
serumdaki HBV DNA seviyesini belirler.




HBYV Infeksiyonlarinda cccDNA Varligy

HBeAg(+) kisilerde 25-50 kopya/hticre
HBeAg(-) kisilerde daha az

* Bir kez HBV, Yasam Boyu Infekte?

* HBsAg negatitlesen, serokonversiyon gelisen Kisilerde

* Akut hepatit B infeksiyonlarindan sonra
Ocenlt HBV infeksiyonlarinda

* Immunsupresif tedavi sonrasi alevlenme

* Kan transfiizyonu , ortopedik karaciger transplantasyonu
ile HBV gecisi
Brechot C, et al Hepatology 2001; 34: 194—-203.
Chu CM, Liaw YFE Antivir Ther 2010; 15: 133—143.
Raimondo G, et al. Pathol Biol (Paris) 2010; 58: 254—-257

L1 W, et al. 2014 PLoS ONE 9(2): e59046HC
Yang and JH Kao. 2014 Emerg Microbes Infection, 3, ¢64.




cccDNA Yarilanma Omru

cccDNA olciimt karaciger biyopsisi yapilarak, PCR ile
Doku kultirleri yeterli bilgi vermiyor -
* Kosullara gore degisken

* Ordek HBV’de 33-50 giin

* Woodchuck HBV’de 35-57 glin

Zhu Y, et al. J Virol 2001; 75: 311-322.
Addison WR, et al. J Virol 2002; 76: 6356—6363




Hepatit B Infeksiyonunda Kiir

* Tum hicre dist virionlarin eliminasyonu

+

* Her bir infekte huicrenin kiirt ya da 6lumu

Serumda HBYV DNAnin olmamasi viral baskilanma

anlamina gelmez ll.




Kronik Hepatit B’'de Kir Nasil
Olabilir?

Viral HBV gen

replikasyonun ekspresyonunun fll Immiin g6zetim
durdurulmasi baskilanmasi




Fonkstyonel Kur

* Viral replikasyonun baskilanmasi

* Konak immun yanitinin HBV infeksiyonunu kontrol

edecek kadar restorasyonu




Kronik Hepatit B Tedavisinde
Kullanilan Ajanlar

10
Immiinomodulatér ajanlar
: 8
* Standart interferon-a Tenofovir
° Pegile interferon-a Telbivudin
[ 6 o I
Niikleozid analoglari ~ Entekavir
e Lamivudin Pegm?irfemn
*  Telbivudin 4 o f o
*  Entekavir Lamivadi o
[ J
5 2 lInterferon i
2 ) alfa-2a
*  Niikleotid analoglari V
° Adefovir dipivoksil o |
* Tenofovir disoproksil fumarat YOI APOADPDIOIRNI O PPN PO 0N
RGNS U NI IR A SRR
Yillar

—— ' "FDA"onayina gore



Kronik Hepatit B Infeksiyonunda
Tedavi Hedefleri

° Viral Replikasyonun baskilanmasi
= Serum HBV DNA'’ nin tespit edilemez diizeye inmesi
= HBeAg =) anti-HBe serokonversiyonu
"= HBSAQ messsssss) anti-HBs serokonversiyonu
* Karaciger hastaliginin remisyonu
= Serum ALT diizeylerinin normallesmesi
= Karacigerde nekroinflamasyonun azalmasi
* Klinik diizelme

= Siroz, karaciger yetmezligi ve hepatoseliiler Ca.
gelismesi riskinde azalma

= Yasam siiresinin artmasi




Kronik Hepatit B Tedavisindeki Ajanlarin
Etki Mekanizmalari
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HBeAg-pozitit Kronik Hepatit B ‘de
Tedavi Sonuclart (1 Yillik)

Table 2. Results of main studies for the treatment of HBeAg-positive chronic hepatitis B at 6 months following 12 months (48 or 52 weels) of pegylated interferon
alpha (PEG-IFN) and at 12 months (48 or 52 weeks) of nucleos(t)ide analogue therapy.

PEG-IFN Mucleoside analogues Mucleotide analogues

PEG-IFN-2a PEG-IFN-2b Lamivudine Telbivudine Entecavir Adefovir Tenofovir
Dose” 180 pg 100 pg 100 mg 600 mg 0.5 mg 10 mg 245 mg
[Ref] [63] [64] [63, 65-68] [68] [67] [69, 70] [70]
Anti-HBe seroconversion (%) 32 29 16-18 22 21 12-18 21
HBV DNA <60-80 IU/ml (%) 14 7 36-44 60 67 13-21 76
ALT normalisation® (%) 41 3z 41-72 77 68 48-54 68
HBsAg loss (%) 3 7 0-1 0.5 2 0 3

*PEG-IFN were given as percutaneous injections once weekly and nucleos(t)ide analogues as oral tablets once daily.
¥The definition of ALT normalisation varied among different trials (iLe. decrease of ALT to < 1.25-times the upper limit of normal (ULN) in the entecavir or <1.3-times the
ULN in the telbivudine trial).

T — Journal of Hepatology 2012 vol. 57: 167-85."



HBeAg-negatit Kronik Hepatit B ‘de
Tedavi Sonuclart (1 Yillik)

Table 3. Results of main studies for the treatment of HBeAg-negative chronic hepatitis B at 6 months following 12 months (48 weeks) of pegylated interferon alpha
(PEG-IFN) and at 12 months (48 or 52 weeks) of nucleos(t)ide analogue therapy.

. PEG-FN Nucleoside analogues Nucleotide analogues .
PEG-FN-2a Lamivudine  Tebiwudine  Entecavir  Adefovir Tenofovir
Dose’ 180 g 100 mg 600 mg 0.5mg 10mg 245 mg
[Ref] ] 68,9092  [68] 192] 170, 93] [70]
HBV DNA <60-80 [Uiml (%) 19 12-13 88 %0 51-63 03
ALT normalisation (%) 59 7119 74 78 7211 76
HBsAg loss (%) 4 0 0 0 0 0

R — Journal of Hepatology 2012 vol. 57:167-85.



HBeAg Serokonversiyon Hizi

HBeAg Serokonversion (%)

Niikleozid Analoglari ile Tedavi Siiresine Gore
(Peginterferon Tedavisi 1 yillik)

BEntekavir
[ JTenofovir
B Peginterferon
35
5 31 - 29-32
oYl 1.5-2.0 Y1l 3.0-4.0 Yil-—r

*With sustained undetectable HBV DNA.



HBV Replikasyon Donglisiinde HBsAg Uretimi
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CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2013;11:1004-1010

Reduction of Hepatitis B Surface Antigen and Covalently Closed Circular
DNA by Nucleos(t)ide Analogues of Different Potency

DANNY KA-HO WONG,** WAI-KAY SETO,* JAMES FUNG,** PHILIP IP,S FUNG-YU HUANG,* CHING-LUNG LAl,** and
MAN-FUNG YUEN*#

*Department of Medicine, *State Key Laboratory for Liver Research, and *Department of Pathology, University of Hong Kong, Queen Mary Hospital, Hong Kong
SAR, China

METHODS: We recruited 124 patients who were treated with 1 of the 5 nucleos(t)ide analogues (lamivudine,
adefovir, entecavir, telbivudine, or clevudine). All patients had undergone liver biopsy when
treatment began (baseline) and 1 year later. The cccDNA and HBsAg levels were measured by
real-time polymerase chain reaction and the Elecsys IT HBsAg Assay, respectively.

RESULTS: After 1 year of treatment, HBV in 7 patients had become resistant to the nucleos(t)ide analogue.
The remaining 117 patients had an average reduction of approximately 0.2 log;y IU/mL in
HBsAg, 5 log;y IU/mL in serum level of HBV DNA, 2 log,, copies/cell in intrahepatic total HBV
DNA, and 1 log,, copies/cell in cccDNA. Although 88 of 117 patients (75%) had undetectable
serum levels of HBV DNA (<12 IU/mL), all had detectable levels of HBsAg, and only 5 (4%) had
undetectable levels of cccDNA. On treatment with nucleos(t)ide analogues, patients with
greater reductions in levels of cccDNA had greater reductions in HBsAg, but these reductions
did not reach statistically significant correlations.

CONCLUSIONS: Although nucleos(t)ide analogues potently reduced serum levels of HBV DNA, the reduc-

tion of HBsAg and cccDNA was small. In short-term therapy, the magnitude of HBsAg
reduction does not correlate with that of cccDNA reduction.

cccDNA'da median logaritmik azalma; 0.93 log.. kopya/hlcre




Nikleozid Analoglarinin Potenslerine Gore

Etkileri
* HBeAg Pozitif * HBeAg Negatif

A More potent  Less potent B More potent  Less potent
1+ (Ent/Tel/Clev) (Lam/Adv) 1 - (Ent/Tel/Clev)  (Lam/Adv)
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gHBsAg ve cccDNA'nin logaritmik azalmasi arasinda
korelasyon bulunmamis.

Uzun sdreli tedavideki etkinligi degerlendirmeye gerek var.

Wong et al. Clin Gastroenterol Hepatol 2013;11:1004-1010



* Nikleoz(t)id analoglarinin dogrudan cccDNA’ya
etkisi yok

* Uzun sureli etki tam bilinmiyor.

* HBV DNAy1 baskilayarak immiin yanitin kismen
onarilmasini saglayabilir, boylece viral klirens??




Mevcut Durumda Nicin Fonkstyonel
Kur Saglanamiyor?

HBV cccDNAnin intrinsik stabilitesi
Viral replikasyonun yeterince baskilanamamasi -

Konak hucreleri turnover’

HBYV rezervuarlari, ekstrahepatik infeksiyon

* Antiviral immun yanitta bozukluk

Volters et al.Liver 2002;22:121—-6.




Interferonlarin cccDNA Uzerine Etkisi

Specific and Nonhepatotoxic
Degradation of Nuclear Hepatitis B

* Interferon-a ve lenfotoksin-f reseptor Virus cccDNA
aktlvasyonu APOBEC3A ve APOBEC3B Julie Lucifora,?* Yuchen Xia,'* Florian Reisinger,” Ke Zhang,* Daniela Stadler,’

sitidin deaminazlart diizenlemektedir. Xiaoming Cheng,* Martin F. Sprinzl,>® Herwig Koppensteiner, Zuzanna Makowska,*
Tassilo Volz,? Caroline Remouchamps,® Wen-Min Chou,* Wolfgang E. Thasler,’

; ) S Norbert Hiiser,® David Durantel,’ T. Jake Liang,™® Carsten Miink,"* Markus H. Heim,*
Bu etki HBV-infekte hucrelerde CkSprS@ olan Jeffrey L. Browning,™> Emmanuel Dejardin,® Maura Dandri,*® Michael Schindler,*

kor protein varligi ile yonlendirilmektedir. Mathias Heikenwalder,’t1 Ulrike Protzer™2t1
Sitidin deaminasyonu, apurinic/apyrimidinic

Current antiviral agents can control but not eliminate hepatitis B virus (HBY), because HBV establishes

bOlgC formasyonu olur veE sonugta CCCDNA a stable nuclear covalently closed circular DNA (cccDNA). Interferon-o. treatment can clear HBV but
ylklhf genomik DNA iS@ etkﬂenmemektedir is limited by systemic side effects. We describe how interferon-o: can induce specific degradation of
X p the nuclear viral DNA without hepatotoxicity and propose lymphotoxin-3 receptor activation as a
= A : B 2 therapeutic alternative. Interferon-o and lymphotoxin-f3 receptor activation up-requlated APOBEC3A
Nukleer deamlnazlarm Of. lenfotoksm—ﬁ and APOBEC3B cytidine deaminases, respectively, in HBV-infected cells, primary hepatocytes, and
resept('jr aktivasyonu 116 indﬁklenmesi veya humap ‘liver neec‘ile t?iopsies. HBV core p.ro‘te.in mediated the interacﬁon with nuclear cchNA, resulting
k k intri k Vi 1 H in cytidine deammangn, :apunmc/apy.nmldmlc site formation, and f]nally‘cchNl-\ degradajnon that
ona lI‘.l .ﬂIlSl : an Vll"a. yo aﬁn : prevented HBV reactivation. Genomic DNA was not affected. Thus, inducing nuclear deaminases—for
gﬁglendlﬁlmesl ve belk_[ de antlvlraﬂeﬂe gxample-, by. lymp-hotox‘in?B rece;-)t-or activation—allows- t-he development of new therapeutics that,
komblnasyonu yem bl]f tedav1 se(;enegl _ in combination with existing antivirals, may cure hepatitis B.
Olmaktadlr IFNAR LTBR APOBEC3B mRNA
( o AN
NNV
APOBEC3A mRNA
10 APOBEC3A

Julie Lucifora et al. Science 2014;343:1221-1228
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Interferonla Kombinasyon Tedavileri

* Pegile interferon-alfa ve adefovir kombinasyon tedavisi

cccDNA ‘da 2,4 log azalma ve HBsAg dizeyinde
azalmaya yol acmis

Pegile interferon-alfa ve entekavir kombinasyon tedavist,
cccDNA duzeyinde 1,4 log azalmaya yol agmis

Girts inhibitorleri, RNaz H aktivitesi ve nikleokapsid
olusumunu engelleyici ajanlarla birlikte kombinasyon

HBYV replikasyonunu ve cccDNA yapimint daha potent
engelleyecek
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HBV cccDNA'nin Eliminasyonu
veya Fonkstyonel Baskilanmasi

Infekte hiicrelerden nonsitolitik eliminasyonu

* Kopyalanmasinin engellenmesi

DNA sekans-spesifik endontikleaz veya ¢inko-finger
proteinler; kultire hepatoma hiicrelerinde basarilt

Bu antiviralleri eksprese eden gen tedavisi

Hoeksema KA, TyrrellDL. Methods MolBiol 2010;649:97-116. 94.
Chen JL,et al. Mol Ther 2014;22:303-11.




cccDNA Kontrolu Icin Yeni

Stratejiler
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* Katiliminiz icin tesekkir ederim.




