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Chronic Hepatitis B

Approved drugs

Nucleoside/nucleotide
analogues

l !

e Lamivudine (Zeffix)

Interferons

 Conventional IFN-a * Adefovir (Hepsera)

* Peg-IFN a-2a (Pegasys) * Entecavir (Baraclude)
e Telbivudine (Sebivo)

 Tenofovir (Viread)

Combined antiviral and Direct antiviral effect
immunomodulatory effect
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Antiviral Potency

Kronik hepatit B'nin uzun siireli tedavilerinde
diren¢ sorunu ile karsilasilmaktadir.
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Virolojik breakthrough

Fung S & Lok A. Antivir. Ther. 2004;9:1013-26.



Virolojik breakthrough:
direnc mi?

Breakthrough: dip seviyeye gére HBV DNAnin serumda >1 log,, artis
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Pawlotsky JM, et al. Gastroenterology 2008;134:405-15.
Keeffe EB, et al. Clin Gastroenterol Hepatol. 2007;5:890-97.
Lok AS, et al. Hepatology 2007;46:254-65.



Ikincil virolojik breakthrough:
direnc mi? ne tir bir direng?
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Kronik hepatit B tedavisinde ¢apraz direng

Table 5 (revised). Cross-resistance data for the most frequent resistant HBV variants. The amino-acid substitution profiles are shown in the left column and the level of
susceptibility is given for each drug: S (sensitive), I (intermediate/reduced susceptibility), R (resistant) [140].

HBV variant Level of susceptibility
Lamivudine Telbivudine Entecavir Adefovir Tenofovir
Wild-type S S S S
R S S S
R R S S
180M + M204 R R S
A181TIV R R S R
N236T S S S R
A181T/V + N236 R R S R
L180M + M204V/l £ 1169T £ V173L £ M250V R R R S S
L180M + M204V/I £ T184G + S2021/G R R R S S

*Single M204V mutation is not usually detected in clinical practice; its cross-resistance profile has been mainly studied in vitro.

Corrigendum to: “EASL clinical practice guidelines: Management
of chronic hepatitis B virus infection” [] Hepatol 2012;57:167-185]

European Association for the Study of the Liver*

Journal of Hepatology 2013 vol. 58: 201



Suboptimal yanit ve
antiviral seviye

Suboptimal ya da Optimal antiviral
tutarsiz antiviral seviye
seviye

* Direng nedeniyle * Direng olasilig1

virolojik breakthrough yiiksek
olabilir

Direng olasilig:

Antiviral seviye

Adapted from Richman DD. Antivir Ther. 1996,29:31-3. Adapted from Locarnini S. Antivir Ther. 2004;9:679-93.



Cok ilaca direncli HBV varyantlar

e Kural: Farkli simiftan en az iki
niikleoz(t)id analoguna, capraz
olmaksizin direng saptanmalidir.

Multi-Drug Resistance

o [] e ] e I»

(l - ?
L180M + T181V + M204V

A181T + N236T + M250L
L,» ? Quo Vadis

Papatheodoridis GV. Future Microbiol 2008; 3(5):525-538

© 2008 AASLD



Genotipik direng tiirleri

HBYV polimeraz /

geninde niikleoz(t)id

analoglarmin hedef
bolgesinde; \

Lok A, et al. Hepatology 2007;46:254-65.



Table 3. Characteristics of genotypic resistance mutations to the nucleos(t)ide analogues in the treatment-naive hemodialysis patients

Mutation Mutation Nucleos(t)ide Patient
characteristic pattern analogue no. (%)
rtA181G/L/S/T LAM, LdT, L-FMAU, ADV, TDF (PR) 5 (5.5)
rtT1841/K/S ETV (PR) 2(2.2)
rt194S/X/T TDF (PR) 3(3)
Primary resistance rtS202N/R/T ETV (PR) 3(3)
mutation rtM2041/L/K/V + rtV173L £ rtL180M LAM, LdT, L-FMAU, FTC 10 (10.5)
- rtM2041/V + rtT184K/S LAM, LdT, ETV 2(2.2)
rt1233V ADV 1Q)
rtM2501/R ETV (PR) 22.2)
rtQ149K ADV 14 (15)
rtL180V/R LAM, L-FMAU, FTC, TDF 2(2.2)
g‘l’l’g;l;’fo‘;fam“ rtV214A LAM, L-FMAU, ADV, TDF 9 (10)
_— rtQ215H/P/S LAM, L-FMAU, ADV, TDF 19 (20)
rtN238D/T ADV

Total 49 (52)

]

Sayan M., et al. Jap J Infect Dis 2012;65:495-501.



-

Antiviral direncin

analizi \

Pawlotsky ] M, et al. Gastroenterology 2008;134; 405-15. Lok AS. et al. Hepatology 2007;46:254-65.



Antiviral direncin analizi

Genotipik yontemler
— Viral populasyonun
sekanslanmasi
— Yeni nesil sekanslama

e PCRiiriinlerinin sekanslanmasi

e Klonlanmis varyantlarin

sekanslanmast Antiviral Resistance Testing
— Line probe assay (LiPA)
— RFLP
. Clinical Resistance < >» Genotypic Resistance
— Real-Time PCR Testing

N/

in-vitro Phenotypic
Resistance??

Bozday1 M. Viral Hepatit 2009. s53



[la¢ direncinin tanisi
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LiPA; Bilinen HBV primer ila¢ direnci
mutasyonlarini dogal tip motiflerle birlikte gosterir
(v2, v3...)
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Viral populasyonun
sekanslanmasi

* Hedef DNA hakkinda dogru ve genis bir data saglar
* Bilinen/bilinmeyen mutasyonlar1 analiz etmek miimkiindiir.
* Az miktardaki direncli varyantlar: saptamada basarili degil.

* Zaman alic1 ve is yogunluklu bir yontemdir.
20 40 60

| | |
AY066028.genotp C GGTGGHETTE TETEAATTTT ETHcGGGGHC BAEEEAEcTG TEETGCEEAN BETTEGEEGT
AB602818.genctp B GGTGGHABTTE TETEAATTTT BTHcGGGGHAN BABEEcTcTc TETTGGEEAAR AATTEGEEGT
Guse3sse.genotip G GGTGCHETTE TETEARTTTT BTHccccclc TclHBEcTcic THETGGEETHE BETTEGEBEGT
HM363609.genctp E GGTGGHAETTE TETERATTTIT BTAccccclc ETEEEcTcrc TETTGCHERE HAATTTGEAGH
EU185788.genotp A GGTGGHAETTE TETERATTTT BTAcccGolc BABEEcTGTG TETTGGEHERA AATTEGEAGT
AY796031.genctip D GGEFGGEAETTE TETERETTTT BTHcGGGHAR |
DQB23094 genotipF GGTGGABTTE TETEAETTITT BTAcGGGe R - i o e
AB516395.genotip H GGTGGHAETTE TETERETTTIT ETHGGGGTAR. .
Konya susu (ET) GGRGGABTTE AETEEETTET BTAcGGGHA

Consensus GGTGGACTTC TCTCAATTTT CTAGGGGGA :A :
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0%
Conservation || H u ‘[ ‘l H |_|
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Kendi rutinimizde HBV pol/RT . :
geninde, yaklasik >740 bp bir bolgeyi )
sekansliyoruz.



HCV'nin enzim kodlayan genleri (proteaz
ve RT bolgeleri) antivirallerin hedefidir.

H77 genome (accession NC_004102)
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m PePHD [663-671 / EZ 279-267) m PER binding (2200-2274 § NSSA 236-301)

HIV’'de RT, proteaz ve integraz bolgeleri
antiretroviral tedavinin hedefidir.
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Yeni nesil sekanslama; pyrosekanslama

XS]  Sample & Assay Technologies Pyrosequencing at a g|ance

Traditional Sequencing vs Pyrosequencing

Traditional Sequencing PyroMark Pyrosequencing
Application Whole genome sequencing Detection of short sequences of DNA for
Research for unknown genes B SNP (Mutation) Analysis
Sequencing of long stretches of ® Methylation Analysis
DNA ® Microbial Identification
Starting Unknown sequences Known sequences
material (but with unknown mutations)
Regulatory No standardized system Commercial available kits
Time 6 h up to several days ~ 30 — 60min
Mut Gly12Asp GGT>GAT GGC
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Yeni nesil sekanslama; ultra deep sekanslama

DeepChek®-HIV NGS Expert System
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Antiviral direncin analizi

Genotipik yontemler

* Matrix-assisted laser
desorption/ionisation-Time of light
Mass Spectrometry (MALDI-TOF
MS)

Bozday1 M. Viral Hepatit 2009. s53

Antiviral Resistance Testing

Clinical Resistance < >» Genotypic Resistance

T

in-vitro Phenotypic
Resistance??




MALDI - TOF MS
Kiitle Spektrometrisi
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‘Elektrospray iyonizasyonu’

John Fenn,

2002 Kimya Nobel Odiilii

1) Iyonlar kaynak bolgesine girerek
yansitictya dogru ilerler.

2) Iyonlar, boslukta sahip olduklari
relatif kiitle/ytik oranlarina (m/z)
gore ayrilirlar.

3) Iyonlar yansiticiya carparak geri
donerler.

4) Iyonlar detektore carparlar.
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Kiitle Spektrometrisi ile Proteomiks calismasi

Lazer
Hedef

Dedektor
Ucus tupu

N

/ oo @
Relative Intensity




Kronik hepatit B'li hastalarda hepatoseliiler karsinomun surveyansinda
MALDI TOF proteomik profilleme
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I. Saglikli kontrol (kirmizi)
ve HBV hastasi (yesil).

I. Saglikli kontrol (kirmizi)
ve HCC hastasi (yesil).

Liu T et al. Acta Biochim Biophys Sin 2011;43:542-550

III. HBV hastasi (kirmizi)
ve HCC hastasi (yesil).




Antiviral direncin analizi

Bozday1 M. Viral Hepatit 2009. s53

Fenotipik Yontemler

— Hayvan hepadnavirus modelleri

Transteksiyon temelli modeller
Hiicreden yoksun enzim deneyleri

Antiviral Resistance Testing

Clinical Resistance < >» Genotypic Resistance

Testing

in-vitro Phenotypic
Resistance??




In vitro tenotipik yontem nasil ¢alisir?
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Pawlotsky JM. et al. Gastroenterology 2008;134:405-15.



Tablo 1. Antiviral ila¢ direnci analizlerinde kullanilabilecek metodlarin karsilastirilmasi

Teknik

Duyarlilik

Analitik
duyarlilik

Ozgiilliik

Mutasyon
tanimlama

Kullanilabilirlik

Maliyet

Zorluk derecesi

Rutin olarak;

Edinme

Viral populasyonun
sekanslanmasi

Populasyon sekanslama

Sekans igerigi ve hedef
bolgenin ikincil
yapilarindan etkilenebilir.
Minér subpopulasyon
kacirilabilir

Mutant varyant orani
> %10 olmalt

Hatali sinyaller okunabilir

Bilinen ve potansiyel tiim
yeni mutasyonlar analiz
edilebilir

Saflastirilmis ve yeterli
PCR uriinii gerekiyor
(Viral ytik > 1000 IU/ ml)

Diisiik/kabul edilebilir

Zaman alic1, pahali
donanim ve ileri
deneyimli personel
gerekmekte

Uygun

Manuel

Pyrosekanslama/
Ultra deep sekanslama

Yeni nesil sekanslama
(Sanger sonrasi)

Sekans iceriginden ve
hedef bolgenin ikincil
yapilarindan etkilenebilir

Mutant varyant orani
> %1 olmal1

Hatal1 sinyaller okunabilir

Bilinen ve potansiyel tiim
yeni mutasyonlar analiz
edilebilir

Saflastirilmis ve yeterli
PCR uriinii gerekiyor
(Viral yiik > 1000 IU/ ml)

Yiiksek

Zaman alici, pahali
donanim ve ileri deneyimli
personel gerekmekte

Uygun

Manuel/Ticari

Oligonukleotid
probla hibridleme

Minor
subpopulasyon
kacirilabilir

Mutant varyant
orant > %5 olmal

Yeni mutasyonlar
i¢in yeniden dizayn
gerekiyor

Sadece ticari olarak
sunulan
mutasyonlar analiz
edilebilir

Yeterli PCR iiriinii
gerekiyor

(Viral yiik >200
IU/ml)

Yiiksek

[leri deneyimli
personel gerekmekte

Uygun

Ticari

Sayan M. Molecular diagnosis of entecavir resistance. Hepatitis Monthly 2010;10(1): 42-47

PCR iiriin klonlamasi

Sekans iceriginden
etkilenebilir

Analitik duyarlilik sorunu
yok

Hatali sinyaller okunabilir

Bilinen ve potansiyel tim
yeni mutasyonlar analiz
edilebilir

Yeterli sayida klon
gerekiyor
(Viral ytik > 1000 IU/ml)

Yiiksek

Zaman alici, pahali
donanim ve ileri
deneyimli personel
gerekmekte

Uygun degil

Manuel

PCR ve kesilmis
uzunlukta polimorfizm
analizi

Minér subpopulasyon
kacirilabilir

Mutant varyant orani
> %5 olmalt

Yeni mutasyonlar i¢in
yeniden dizayn gerekiyor

Bilinen mutasyonlar
analiz edilebilir.

Restriksiyon enzim
setleri gerekiyor
(Viral yiik > 1000 IU/ ml)

Diisiik

Zaman alic1 ve ileri
deneyimli personel
gerekmekte

Uygun degil

Manuel



HBYV ilac¢ direncinde
insersiyon/delesyon (In/del) analizi

Genom tizerinde insersiyonun tanimlanmasi ve klinik 6nemi

Summary Data

Sequence includes RT: codons: 36 - 222
RT AA Insertion: codon 197

e AAYV
e NA:GTT
Sequence Quality Assessment
RT
Gene QA Problem Codons
RT  Stop Codons, Erame 3hiffs: | Mone
RT Ambiguous Posifions: MNone
RT Unusual Residues: 197,198, 199

25 S0 75 100 125 150 175 200 225 250 275 300 325 350 375

problems.



HBYV ila¢ direncinde

insersiyon/delesyon (In/del) analizi

Genom tizerinde delesyonun tanimlanmasi ve klinik 6nemi

H.Y. 22 yas/kadin/istanbul

LAM +TDF kombinasyon
tedavisinde

HBYV viral ytik: 16 000 000 IU/ml
HBeAg: pozitif
ALT/AST:124/85U/L

Biyopsi: HAI: 3, Fibrozis:3

HBYV genotip: D

HBYV subgenotip: D1

HBYV rekombinasyon: yok
Polimeraz geni mutasyonu: A194X
HBsAg geni mutasyonu: yok
Adapvem: negatif

In/del: pozitif

Hastanin HBV pol %eni rt
domaininde 24 bazlik bir delesyon
saptandi.

Delesyonlu virus populasyonu
tahminen % 20 civarinda.

Delesyona ugrayan niikleotid dizisi:
TCTAATTCCAGGATCTTCAACCAC

Silinen aminoasitler: STSRNINY

Silinen aminoasitler, pol geni
mutasyonlarimi icermedigi igin
in/del etkisiz.




Ardisik oral antiviral tedavi coklu HBV ilag¢ direnci yaratabilir.

Sequential Resistance Primary Compensatory resistance Resistance to
NUCs therapy | detection method resistance P y
Population
LAM sequencing M552V (rtM204V) \L/5525i|\\;| ((::\';21:;)\'/‘)") LAM
(13th month)
LAM + ADV NT NT NT -
LIPA ADV,
ADV (11th month) rtN236T - TDF (intermediate)
Clonal analysis
ADV (on 6 clones) ::Xllzgf\ll rtL80V LAM, ADV, LdT,
(11th month)
Direct sequencing i i
ADV + ETV (5th month) rtQ215H
Direct sequencing LAM,
ETV (18th month) tM204v rtV173L, rtl180M ETV (intermediate)
LIPA rtM204V, rtN236T, LAM, ADV and
ETV (18th month) rtA181V/T rtvi75L, rtl180M, rel80I/V TDF (intermediate)
Direct sequencing LAM and
ETV + TDF (4th month) rtM204vV rtvV173L, rtL180M ETV (intermediate)
LIPA LAM and
ETV + TDF (4th month) rtM204vV rtV173L, rtL180M ETV (intermediate)
Clonal analysis
ETV + TDF (on 5 clones) rtM204V rtV173L, rtL180M LAMand
ETV (intermediate)
(4th month)
M.Sayan, et al. Multidrug - resistant hepatitis B virus strain in a chronic Turkish patient: A case report.

Hepatitis Monthly 2010;10(2):141-146




Giiniin sonunda
hedeflenen HBV varyantlarimma uygun
analiz metodu secilmelidir.

Major viral populations,

Intermediate viral detected by population
populations, detected by sequencing
_—

population sequencing (if
>5% of the quasispecies)
or by cloning and

-
sequencing

v'::,'!\
’ -(W:.
*f‘é\
.2 ’i’&“ < ok
oS T
o L
HBYV varyantlarinda -< tet
populasyon
buyuklugi;

*major (>%10)
*intermediate (>%5) i o -
*minor (<%1) inor viral populations,

farkli analiz metodlari detected by next-generation,
gerektirir sequencing techniques

Chevaliez S, et al. Gastroeneterology 2012;142(6):1303-1313



Creation of Adam, 1510
Cappella Sistina, Vatican City, Vatican
Painting, Fresco, 280 x 570 cm
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Soru & Cevap
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