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Virologic and Host Markers with HBV Infection
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Interpretation of Hepatitis B Serologic Test Results

Tests

HBsAg (=)
Total anti-HBc (=)

I o

HBsAg (=)
Total anti-HBc (+)
anti-HBs (+)

HBsAg (-)

Total anti-HBc (=)
anti-HBs (+)

HBsAg (+)

Total anti-HBc (+)

IgM anti-HBc (+)

anti-HB (-)

HBsAg (+)

Total anti-HBc (+)
IgM anti-HBc (=)
anti-HBs (=)

HBsAg (-)
Total anti-HBc (+)
anti-HBs (=)

Interpretation

Susceptible

Immune due to natural infection

Immune due to Hepatitis B vaccination

Acutely infected

Chronically infected

Interpretation unclear; four possibilities:

1.Resolved infection (most common)

2. False-positive anti-HBc, thus susceptible
3. "Low level" chronic infection

4. Resolving acute infection

Mast EE, et al. MMWR Recomm Rep 2006;55(RR-16):1-33




Table 3.1: Serological, virological and biochemical profiles of hepatitis B virus

+=positive, -=negative, N=normal, ’l‘:em

* HBV DNA cut-off levels may change in the future.

HBsAg | Anti-HBs | ANU-HBC | Anti-HBC | p hg | Anti-HBe | HBVDNA |7
- (total) I-;.|I"u".EP (IU/mL)
\{\cute HBQ + - + <;|-) + +/- High ™
Natural HBV
immunity - + + - - +/- Absent N
(resolved infection)
Vaccination - + - - - - Absent N
Chronic HBeAg positive
Immune N ) + ) 4 i >20,000 N
tolerance phase IU/mL
>20,000
IU/mL
Immune clearance phase + - + - + -/+ (fluctuat- ™
ing)
Chronic HBeAg negative
<2,000
Immune control phase + - + - - + IU/mL* N
Immune escape phase + - + - - + >2 000 T
Capep IU/mL*
§\l‘:'J\t:cuIt HB\Q) <D - ( ; §) - - +/- \Very |OD N
—r >20,000 ¢\
\Reactivation of HBY =t |~ ' - @ L

10-20% of CHB patients with hepatitis flares

also positive for anti-HBc IgM with low index valug

v

Mark Danta, Chapter 3. HBV testing and Interpretating test results. The University of New South Wales, NSW.



Chronic Disease

Immune Tolerance

Reactivation

Immune Clearance

phase
X Early and/or youn
Carrier State Y /_ FYERE HBeAg+ CHB
carrier

HBeAg status positive positive

HBV DNA 4 10° copies per ml
Persistent or

ALT/AST normal . : :

intermittant elevation

Liver Damage? NO Cirrhosis (~3.5%)

Treat.ment NO YES

candidate?

criteria

ALT = elevated

Remission

~15*

HBsAg seroconversion
(resolved infection)

~0-6

s

Immune Control 4

Non-replicative
carrier

3.5

negative

2 x10°

Persistently normal
levels

HCC risk
NO

NA

Reactivation
Remission

Immune Escape

HBeAg- CHB

negative

10*-10°

Persistent or
intermittant elevation

Cirrhosis (~2.9%)
YES

VL >= 2,000 IU/ml;
ALT = elevated

Fig.1. Hepatit B’de kronik tasiyicilik fazlari

Bowyer SM et al; CME 2011;29:5




Natural History of Chronic HBV: The 4 Phases and Relevance to Treatment Decisions

HBV DNA

ALT

HBeAg

IMMUNE TOLERANCE

High HBV DNA, Normal LFTs,
HBeAg positive

Monitor every 6-12 months

Anti-HBe

IMMUNE CLEARANCE

High HBV DNA, Abnormal LFTs,
HBeAg positive

At risk of progression to cirrhosis and
HCC therefore should be referred
for consideration of treatment

IMMUNE CONTROL

Low HBV DNA, Normal LFTs,
HBeAg neg; anti-HBe pos

Monitor every 6-12 months

www.ashm.org.au

High HBV DNA, Abnormal LFTs,
HBeAg neg; anti-HBe pos

At risk of progression to cirrhosis and
HCC therefore should be referred
for consideration of treatment




O Hepatitis B virus

Primary Screen
(HBsAg HBcAbDb IgM + 1gG )

[ No Primary Markers ] * + ; Disease Immunity Infection with Resolution ]
| AE | |
3 . - | # | - ,

Acute Stage Disease

\/ Chronic Carriage )

1 Chronic Active

Asymptomatic Carrier V

Send further Specimen
e ———

Additional Laboratory &
Medical Evaluation
(PCR, VL, Biopsy, ALT, AST )

Consider
Treatment

Evaluate Extended Markers

Acute HBV (HBcIM HBeAb HBeAg)

Fig.2. Hepatit B enfeksiyonunda tanisal sema

Bowyer SM et al; CME 2011;29:5




HBsAg ve antiHHBs bir arada pozitif saptanabilmektedir.

* Coklu HBV enfeksiyonu mu?

AntiHBs yanmit1 gelisemeyen HBV varyantlari mi1 var?
Antiviral tedavinin viral genoma etkisi mi?
Hatali laboratuvar sonucu mu?
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HBsAg ve antiHBs pozitif hastalarda HBV DNA analiz edilebilir seviyelerde
ise coklu HBV infeksiyonu ve as1 kacagi HBsAg varyantlar1 analiz edilebilir.
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Mutant
HBsAQ'yi
yakalama
cabalan
gelisme
gostermektedir.

Table 4. Mutant detection: comparison of ARCHITECT® HBEsAg prototype, ARCHITECT® HBsAg Qualitative, and PRISM®

HBsAg.

Abbott HEsAQ HEBEsAg ARCHITECT® HBsAQ ARCHITECT® HBEsAg PRISM® HBsAQ

recombinant mutant concentration prototype (positive, Clualitative (positive, (positive,

panel {(ng/mi) SICO=1) S5/CO = 1) S/CO = 1)

Wild type 0123 219 1.56 2.24

Q1294 0107 2.04 1.48 1.86

M133L 0.129 2.06 1.54 2.11

D144A 0.053 1.71 0.75 1.14

—% s —d

G146R 0.200 2.52 2.39 3.67

P142L + G145R 0214 258 2.80 b7

P1425 + G145R 0217 2.61 292 4.80

T123A 0.108 1.89 0.66 Mot detected |

—_— _—

122NT (insertion) 1.143 3.75 4.48 Mot detected

_—— ———

122RA (insertion) 0.500 2.64 2.65 Mot detected
————

MNegative control 0 0.21 0.19 027

Lou SC. J Clin Virol 2011,15(1):59-63



Rutin lab. HBsAg sonucu S/Co (sample/cutoff) degerine dayanur.




Otomatize HBsAg kantitasyon sistemleri;

Architect QT Elecsys HBsAg II Quant
(Abbott Laboratories) (Roche Diagnostics)
Range (IU/mL) 0.05-250 0.05-130
(serumda)
Dilusyon Manuel 1:999 Manuel > 1:100 - 1:400
Sistemde 1:500 Sistemde 1:100 -1:400
Final range (IU/mL) 0.05-250,000 0.05- 52,000
Metod Kemiluminesan Elektrokemiluminesan

mikropartikiil immunoassay

Expert Rev Gastroenterol Hepatol. 2014 Feb;58(2):155-95. doi: 10.15566/17474124.2014.676362.

Hepatitis B surface antigen quantification in chronic hepatitis B and its clinical utility.
Hadzivannis E', Hadziyannis S.J.




HBV DNA yiikii >2000 IU/mL olan hastalarda
kantitatif HBsAg ROC (receiver operating characteristics)
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ORIGINAL ARTICLE
Year: 2012 | Volume : 30 | Issue : 2 | Page : 150-154

Serum hepatitis B surface antigen levels correlate with high serum HBV DNA levels in patients with chronic hepatitis B: A cross-sectional study

E Gupta®, A Kumar?, A Choudhary®, M Kumar?, SK Sarin?



Unresolved issues and unmet needs

(1) Improve knowledge and prognosis of the natural history
and indications for treatment, particularly in HBeAg-posi-
tive immunotolerant patients and HBeAg-negative
patients with serum HBV DNA levels below 20,000 IU/ml.

(2) Assess the role of non-invasive markers (serum and bio-
physical) for the evaluation of the severity of liver disease
and for the follow-up of treated and untreated patients.
Further clarify the role of serum HBsAg levels in the eval-
uation of the natural history, prediction of therapeutic
responses and treatment individualisation.

(4) Assess host genetic and viral markers to determine prog-
nosis and optimise patients’ management.

(5) Assess the impact of early diagnosis and early treatment
intervention.

(6) Assess long-term safety and resistance to the current first-
line NAs (entecavir and tenofovir).

(7) Identify  markers that predict successful NA
discontinuation.

Please cite this article in press as: European Association for the Study of the Liver . EASL Clinical Practice Guidelines: Management of chronic hepatitis B
virus infection. | Hepatol (2012), http://dx.doi.org/10.1016]},jhep.2012.02.010




Kantitatif HBeAg testinin tanisal degeri olabilir mi?

peg-IFN tedavisinde kullanish olabilecegi diistintiliiyor. Ancak daha ¢ok veriye
ve standart bir yaklasima ihtiyac var.
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Fried et al. Hepatology 2008; 47, 428-434



Kantitatif HBeAg - serum HBV DNA karsilastirmasinda ROC analizi:
Bir test ne kadar solda ve yukarda ise tanisal degeri daha ytiksektir.

peg-IFN tedavisinde serum HBV DNA o6l¢timiinden daha kullanisl olabilir.
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Fried et al. Hepatology 2008; 47, 428-434



HBV DNA

Intact Virion

Isolated DNA



WHO gore HBV DNA vyiikii «IU/ml» olarak verilmelidir.

Kopya/ml'ye doniistiirme katsayisi ile gevirebilir. EB‘Z’PNA’da |
NIH gore 100 000 kopya/ml «klinik anlamli» seviyedir. giillzsrlelisyon stittian
100 000 TU/ml = 105= 5 log cenislemektedir.

<25 - >10°IU/ml simirlarinda lineer analiz, rasyoneldir.

Abbott Reaktime HBV | |
1.00-9.00 log 1U/ml

11U =3.41 copies

Cobas Tagutan HEv| || |

1.07 // 1.73-8.083 log |U/mi
11U = 5.82 copies

Bayer Versant HBV DNA 3.0

2.55-7.25 log IU/mi
11U = 5.60 copies

Cobas Amplicor HBV Monitor v2.0
1.58-4.58 log IU/ml
11U = 5.26 copies

0 1 2 3 4 5 6 7 8 9 10
Diagnosis of Hepatitis B Virus Infectlon Through
Serolog|cal and F\)llrolcwglcal Markers J HBV |Og 1U/ml

Jia-Homg Kao
Expert Rev Gastroenterol Hepatol. 2008;2(4):553-562.




Farkli1 HBV DNA o6l¢iim degerlerinde doniistiirme nasil yapilabilir?

Conversion of viral load: from one unit to another®*

Although WHO has recommended that HBV DNA be
expressed in terms of IU/ml, a number of different units are used
to express the viral load. To convert from IU/mL to copies/mL,
IU/mL value should be multiplied by 5.6. Some other equations
which would help in conversion from one unit to another are as
follows:

HBV-DNA 1 pg/ml = 2.83 x 10° copies/ml = 5.45 log., copies/

mIHBV-DNA 10° genome Eg/ml = 200 million 1U/mL

HBV-DNA 20000 IU/mL = 10° copies/ml = 0.35 pg/mL

Hwang 5], et al. ] Virol Methods 1996;62:123-9.



Tedavi takibinde, her HBV DNA artis1 tedavi basarisizlig:
degildir. Viral kinetigin etkisi HBV’de ¢ok belirgindir.

Hasta No: [746004 735631 Bu hastada bakilan testler: ?*Dséerf-k TR
_ HBY ViIRUS YUK (IU/ml) - et —
Adi: A= | J & “eri Yazdr L Kapat
Soyadi-EllREEAR Dogum Tarihi: 10.01.1983
Test Adedi: B Ortalama: 1349 .25 Yeniden Hesapla ‘ Olgek
Standart Sapma: 1442 41 ®
Normal Deger: CY %: 106.90 [v »
ORNEK NO MATERYAL TARIH
58266457 SERUM 07.04.2014 11:14:16 09.04.14 08:57:58
51710752 SERUM 27.06.2013 09:04:24 17.07.13 15:09:41
46181997 SERUM 07.11.2012 10:08:28 14.11.12 08:23:46
40817615 SERUM 28.02.2012 10:13:37 NEGATIF (-) 06.03.12 13:36:26
40588205 SERUM 17.02.2012 10:31:24 NEGATIF (-) 22.02.12 10:14:53
38795754 SERUM 25.11.2011 10:29:56 <30 29.11.11 10:06:40
31216353 SERUM 11.11.2010 14:12:00 7540 22.11.10 11:10:40

27682772 SERUM 12.05.2010 11:20:52 3170 14.05.10 09:54:36



Gogter

Hasta Mo: (108327 328353 Bu hastada bakilan testler: o Gln o H
Adlﬂ |HBVV|RUSYUKU {IU/ml) j . S Kapat
Soyad; Dogum Tarihi:01.07.1937
Test Adedi: 16 UiiEllEnmEs 8298.50 ‘Yeniden Hesapla | Olcak

Standart Sapma: 8570.65 @
Normal Deder: CV %: 103.28 [v »
ORNEK NO MATERYAL TARIH soNU¢ BIRIM
58674520 SERUM 22.04.2014 14:54:44 NEGATIF (-) 02.05.14 11:21:43
56267016 SERUM 17.01.2014 08:51:19 NEGATIpAS 29.01.14 16:18:38
53998507 SERUM 10.10.2013 10:13:12 25.10.13 11:10:50
52117473 SERUM 16.07.2013 09:09:55 NEGATi 18.07.13 13:59:03
47934296 SERUM 22.01.2013 10:42:51 NEGATIF (-) 31.01.13 11:38:15
45842555 SERUM 19.10.2012 10:24:35 NEGATIF(-) 02.11.12 14:04:26
44040519 SERUM 24.07.2012 10:00:36 NEGATIF (-) 27.07.12 12:42:28
42089186 SERUM 25.04.2012 10:16:24 NEGATIF (-) 27.04.12 13:42:56
40145737 SERUM 26.01.2012 10:50:56 NEGATIF(-) 02.02.12 15:31:49
37563087 SERUM 26.09.2011 09:13:49 NEGATIF (-) 29.09.11 09:24:24
33719430 SERUM 16.03.2011 11:52:18 <30 21.03.11 10:12:57
31953608 SERUM 22.12.2010 10:13:06 <20 24.12.10 13:56:26
30250023 SERUM 27.09.2010 09:49:53 <20 01.10.10 10:14:36
28545035 SERUM 24.06.2010 10:08:07 47 28.06.10 15:06:51
2743117% SERUM 29.04.2010 11:24:02 729 03.05.10 10:15:21

24425976 SERUM 01.12.2009 09:52:50 132000 03.12.09 10:08:21



Ham analiz sonucu klinige gonderilmemelidir.

ENFEKSIYON HASTALIKLARI PLERE s s 14 12 14 [GEEETA, FiH -
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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



http://www.google.com.tr/url?sa=i&source=images&cd=&cad=rja&docid=vT5QVcNzYexO9M&tbnid=zFNBRAYCeffz4M:&ved=0CAgQjRwwADhm&url=http://www.intechopen.com/books/practical-management-of-chronic-viral-hepatitis/current-concepts-on-management-of-chronic-hepatitis-b&ei=wsQpUvWsK66P4gS8mICICA&psig=AFQjCNHqzfeA1s9zot9tDt4S9nzx_DBiFg&ust=1378555458760387

Virolojik breakthrough: diren¢ mi?

Breakthrough: dip seviyeye gére HBV DNA'nin serumda >1 log,, artis
(1 ay arayla iki kez)

7
T
g o=
2 5
> Virolojik
= 4] breakthrough
>
0O 34
>
Q - Optimal
L 2
yanit
1 >

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.



Suboptimal yanit ve
antiviral seviye

Suboptimal ya da Optimal antiviral
tutarsiz antiviral seviye
seviye

* Direncg 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.



Genotipik direng tiirleri

HBYV polimeraz /

geninde niikleoz(t)id

analoglarinin hedef
bolgesinde; \

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



[la¢ direncinin tanisi

ALT

o o Ce, / o* '\ e o ¢ Biyokimyasal

... ... Viral /" . \ breakthrough
N\ e breakthrough 7 < N\
"N\HBVDNA ., (211080 /7
\ / K
\ * d
o. / .

e

Direncin tammlanma51

LiPA + + +
RLFP + + +
Populasyon sekanslama - + +

Lok A & McMahon B. J. Hepatol. 2007;45:507-39.



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) 2(2.2)
Total 28 (30)
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 5()
Total 49 (52)

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



Antiviral direncin analizi

Genotipik yontemler
— Viral populasyonun
sekanslanmasi
— Yeni nesil sekanslama

e PCRiiriinlerinin sekanslanmasi

e Klonlanmis varyantlarin

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

N/

in-vitro Phenotypic
Resistance??

Bozday1 M. Viral Hepatit 2009. s53



Direkt Sekanslama

Kendi rutinimizde HBV pol/RT
geninde, yaklasik >700 bp bir bolgeyi
sekansliyoruz.

Hedef DNA hakkinda dogru ve genis bir data saglar
Bilinen/bilinmeyen mutasyonlar1 analiz etmek miimkiindiir.

Az miktardaki direngli varyantlar1 saptamada basarili degil.

Zaman alic1 ve is yogunluklu bir yontemdir.

AY0BB028 . genctip C
ABEBO2818.genctip B
GU5B3556 genctip G
HM363608 genotip E
EU185788.genctip A
AYT96031.genctip D
DQB823094 . genctip F
AB5163585.genctip H

Konya susu (ET)
Consensus
100%

Conservation
0%

GGTGGAETTH
GGTGGABTTE
GGTGGAETTHE
GGTGGABTTHE
GGTGGAETTE
GGTGGABTTE
GGTGGAETTHE
GGTGGAETTHE
GGTGGAETTE

GGTGGACTTC

i)
I

TCTCAATTTT

BTEGGGGGHG
BrAcGcGcGGHR
BTAGGGGGHG
BTHEGGGGGHG
BTBEGGGGGHG
BTAcGGGARR
BTAGGGGGHR
BTAGGGGTAR
BTEGGGGHAR

CTAGGGGGAN

40

I
EABEEABGTG
BABBEcTGTG
TcBBEcTGTG
ETEEEcTGTG
BABBEGTGTG
BEABEcTGTG
BABEEGGGTG
BAEEEGGGTG
BEABEGTGTG

CACCCGTGTG

TETTGGEEAA
TEGTGGEEAA
TEETGGEEAR
TEETGGERAA
TBcTccEEAR

TCCTGGCCAA

60

|
BATTEGEAGT
BATTEGEAGT
BAATTEGEAGT
ABTTTGEAGT
BATTEGEAGT
BATTEGEAGT
BAATTEGEAGT
ABTTEGEAGT
BATTEGEAGT

AATTCGCAGT

ITEHTIT

Lk

Tillh

il

I




Identifier:
Genotype:

Dual Infection:

Subgenotype:

Included RT
domain codons:

Included SHB
protein codons:

Mutations RT

domain: A223R, V2241, T225L, N226P

Mutations SHB T127P, 1195M, L2131, P214T, L215A, L216C, P217Y,
protein: 1218P

Escape mutations 1195M (LAM ve LdT ile iligkili potansiyel as1 kagagi mutasyonu)
SHB protein:

Drug Scored mutations Resistance analysis
Lamivudine, Zeffix® 180M,204V resistant
Adefovir, Hepsera® none susceptible
Entecavir, Baraclude® 202G,204V,180M resistant
Tenofovir DF none susceptible
Telbivudine, Tyzeka®, 204V resistant

Sebivo®

Abant Izzet Baysal, F.K.
D

No indication of dual infection was found (100%
confidence)

D1 (similarity to subgenotype profile = 94.98%)
82 - 226 (similarity to reference = 92.41%)

74 - 218 (similarity to reference = 94.48%)

H124Y, Y135S, L180M, S202G, M204V, F221Y, T222Y,



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
;oo , ¢ D]
X r I W
/‘11__/-- A i I E S S .
| l\1I Fa . 'f' l‘ll", \ -, / \ 1
f \ A\ j / "1‘ !/ \ ) ;' \ |
Jﬂ‘ &__I'f \ ; .“\ _E_F- I&. i) A k
—




Yeni nesil sekanslama; ultra deep sekanslama

DeepChek®-HIV NGS Expert System

1000 1000 ” 7o
£ 800 £ 800 |
o T 5
< I
600 600
L L
o o 5 ——p—— .
@ £ 400 400
m |2 o H
® |2 =
= |2 200 = 200
o @ i
0 | ] ] ] L w 1 | ] 1 1 ]
= 1 64 127 190 253 316 379 % 1 16 31 46 61 76 91
: Position(codon) & Position(codon)
@ = Forward coverage Reverse coverage = Forward coverage Reverse coverage
2 = Total coverage = Total coverage
Lo L)
o
Minimum number Minimum number
Threshold of required Low covered position Threshold of required Low covered position
sequences sequences
20% 25 20% 243
5% 100 5% 100
1% 500 163-251 1% 500




LiPA; Bilinen HBV primer ila¢ direnci
mutasyonlarimi dogal tip motiflerle birlikte gosterir
(v2, v3...)

marker line |
conj. control 1 -
amp. control 2 -
-

3 ...................................................
L180 I N

S o ----------8 E.--- !.-..B - --- - - ---- - - - - --- -
]

M180 \ 7
8

W 9 -------:---4 T R D - - - -

W ----------2 F---B --8 -3 - - -
V204 I 11

12
13
1204 | 5,
15

16 ' e - - - - - " - - -
vao7 | .,

= 1ant 1
L207 ' 18
Mzo7 1 19

20
1207 | 5,

Wild type
Mutant

1 148 325 407 450 519 542 days



HBV genomunda gelisen mutasyonlar klinik 6nemde varyantlar: olusturur.

3213

a determinanti; asi/HBIg kagagi

Antiviral kdkenli pol mutantlari

@
(-
)
“®
\ 3903
core mutant

A
1816 N
5
precore STOP  precore pro

(codon 28) nt 1762/1764



HBV varyantlarinin olusturdugu mutasyonlar farkh klinik sonuclar iretfir.

Gen bolgesi Molekiiler sonuglar1 Klinik anlam1

Biiyiik S
proteini Yetersiz viral toplanma Kolestatik fibrozis
promotor
Pre-S + S Kac¢is mutasyonlarinin olusumu;
* Tani testlerind
S geni B ve T lenfosit L IR S,
mutasyonlar1 epitoplarinda degisiklik * Agidan,
E + HBIg'den

* Bagisik yanittan kagcis.

Pre-C stop HBeAg kayb1 HBeAg negatif siddetli hepatit

T lenfosit epitoplarinda

Kor Kor SIS Kronik siddetli hepatit
Yetersiz replikasyon Viral latensi ve kroniklesme
Pol o °
kel ) Tedavi basarisizlig:
analoglarina direng
Artmus replikasyon ve Siddetli hepatit,
kor ekspresyonu ila¢ direncinin modiilasyonu
Fonksiyonel Kor promotor
Senent L Azalmis HBeAg sentezi HBeAg seronegatifligi
En-1 Azalmis replikasyon Kronik hepatit

Baumert TF, ef al. World J Gastroenterol 2007; 13(1): 82-90



Stop-codon Mutation in Precore
Region of HBV Genome

ATG ATG TAG
. ;
|1WE |
GG — TAG
Gto A
| HBeAg
HBcAg

ATG =initiation codon
TAG = stop codon

HBV’nin C geninde 2 farkli lokusta transkripsiyon gerceklesir. 1901. nt
HBcAQ'yi, 1814. nt HBeAg'yi kodlar.

PreCore bolgede 1896. nt de bir missense mutasyon (G/A - TGG/TAG =
stop kodon) gelisir.

PreCore stop-kodon mutasyonu nedeniyle HBeAg uretilemez



cF;rew()(.)re stop-kodon mutasyonlarinin sikligi HBV genaotiplerine gore
egisir.

Genotip A'da G/A degisimi icin C’inde degismesi gerekir. Halbuki non -
A genotiplerde G/A degisimi ¢cok kolaydir.

Bu nedenle PreCore stop-kodon mutasyonlari non-A genotiplerin yaygin
goruldugu Akdeniz ve Asya Ulkelerinde daha sik gorulmektedir.

ﬂ#p Precore Mutation and HBV Genotype

Relation to stem-loop stability

A
e TGG —* TAG(stop codon)

0 [7 « Stem-loop yapisi virusun
kapsid olusumunda kritik

role sahiptir.
1858 1896 1858 1896
c G T G\ « Buradaki mutasyon loop’un
Strong Unstable A stabilitesini arttirir.
cG TG
bond bond
Requires 2 mutations Requires 1 mutation

Genotype A Genotype non-A



HBeAg negatif kronik hepatit B

Gen
" . Mutasyon Molekiiler sonuclan Klinik anlami
bolgesi

HBeAg negatif siddetli
Pre-C stop HBeAg kaybi hepatit

T lenfosit
Kor epitoplarnnda Kronik siddetli hepatit
degisiklik

* Bu profildeki hastalar pre-kor/kor promotor mutasyonlar tasiyabilir:
-En sik karsilasilan; 1764. A/T ve 1766. G/A mutasyonlandir.

« pre-C gen bolgesinin sonunda stop kodon olusur ve HBeAg prekiirsorii olan pre-C/C
flizyon proteini sentezlenemez.

« Bu hastalarda anti-HBe serokonversiyonu gelisse bile viral replikasyon siiregen bir halde
devam eder.

» Pre-kor stop kodon mutantlar siklikla;
-Fulminan hepatit ve kronik aktif hepatit B'de gozlenmektedir.
-Asemptomatik tasiyicilar ve akut -kendiliginden sonlanan hepatitlerde de gozlenmistir.

Hepatology 2009. (www.HepatologyTextbook.com).
Baumert TF, ef al. World J Gastroenterol 2007; 13(1): 82-90.
Kao JH. Korean J Intern Med 2011; 26: 255-261



INNO-LiPA HBV PreCore

Line probe assay for the simultaneous detection of hepatitis B virus wild-type
motif and mutations in the basal core promoter (BCP) and precore region.

marker line

conj. control

ampl. control

BCP (A1762/G1764)
BCP (A1TEZ/A1T04)
BCP {A1762,/T1764)
BLP {T1762/A1764)
BCP (T1762/A1764)
BC codon 28 wt

PC codon 28 STOP

L=V = L I A FT JLy

Wwild type
Mutant

Relevance of HBV precore in clinical research
B Interferon-alpha therapy response

B Fulminant hepatitis (HBV reactivation) HBV infeksiyonlarlnda BCP ve preCore
B Rate of lamuvidine-resistant mutants mutasyonu ve genotip analizinin birlikte

B Hepatocellular carcinoma ele alinmasi yararli olabilir.



HBYV genotipleme/subgenotipleme; viral populasyonun
sekanslanmasi

AY066028 genatip C
ABB02818 genctip B
GU563556 genotip G
HM363609.genotip E
EU185788 genotip A
AYTI6031.genatip D
DQ823094 genoctip F
AB516395.genatip H

Konya susu (ET)
Consensus
1005

Conservation
0%

GGTGGAETTE
GGTGGAETTE
GGTGGAETTE
GGTGGAETTE
GGTGGAETTHE
GGTGGAETTE
GGTGGAETTHE
GGTGGAETTHE
GGTGGAETTE

GGTGGACTTC

2
|

TCTCAATTTT

BTEcGGGGHG
c

TRAGGGGGHR
BTAccGGGHAG

BTAGGGGGHG
BTEGGGGGHG
BTAGGGGAAA
BTEGGGGGHR
BTAGcGGGTAR
BTAGGGGAAA

CTAGGGGGAN

40

|
BABEEAEGTG
BABEEGTGTG
TcBBEGTGTG
BTEEEGTGTG
BABEEGTGTG
BEABEcTGTG
BABEEGGGTG
BABEEGGGTG
BEABEGT~T~

CACCCG

ITHTAT

1l

il

HBV genomu 3200 nt (3.2
kb) biiytiklugiinde.

60

|
TEETGGEEAR AATTEGEAGT
TETTGGEEAA AATTEGEAGT
TEBETGGEETA AATTEGEAGT
TETTGGEEAR BATTTGEAGT
TETTGGEEAA AATTEGEAGT
TEcTGGEEAR MATTEGEAGT
TEETGGEBAR AATTEGEAGT
TEETGGEEAR BATTECEAGT

llq#;nll,: EETTRGEAGT
'GCAGT




Filogenetik analiz genotiplendirmede altin standarttir.

GENOTYPE B/ adw?

GENOTYPE B/ayw1

GENOTYPE A/ adw?2

® Ourpatient UA20

GENOTYPE G/ adw2

GENOTYPE C/ayw3

GENOTYPE C/adrg+

GENOTYPE C/ adrg-

GENOTYPE E/ ayw4

GENOTYPE D/ ayw2

GENOTYPE D/ ayw3

GENOTYPE F/adw4g-

GENOTYPE H/ adw4

—
0.01

Figure 1. Phylogenetic tree obtained by distance matrixUPGMA comparison (with Kimura-2
correction) after bootstrapping 1000 replicates of sequence segment at amino acid positions
between 80-250 from the reverse transcriptase domain of the polymerase region of hepatitis
B virus (UA20 is our patient, the others are from the gene bank)

Hepat Mon. 2010; 10(4): 302-305
Genotype A2/adw?2 Strain of Hepatitis B Virus in Turkey: A Case Report

Murat Sayan **, Sila Cetin Akhan 2, Mithat Bozdayi **



Line immuno probe assay (LiPA) mix enfeksiyonlari saptamada daha basarilidir.

INNO-LiPA HBV Genotyping

Line probe assay for the identification of hepatitis B virus genotypes A to H.

'Ef ﬁlEffﬁ ﬁIEﬁfflE = -

marker line
conj. contrel 1
amp. contral 2

Genotype A | ‘E

T rr—— |
Genotype G © 1%

Genotype A

L

C

Note: Genotype H indicated by reactivity of lines 11 and 15

=

Features and benefits

B Distinct advantage in detection of mixed genotype infections
LiPA technology detects up to 16.3% more mixtures than direct sequencing:

confirmed by clonal analysis.'

=

« HBV DNA yuku >200
IU/ml (990 kopya/ml)

olmali

Pas et al. J Clin Virol 2002;25:63-71



Table 2. Geographic distribution of HBV genotypes

and subtypes

Genotype  Subtype

Geographic location

D) Al

A2
A3

B B1
B2-B5

B6
C C1-C3

C4

Cd
D1-D5

F1-F4

S
©
P

Sub-Saharan Africa
Northern Europe
Western Africa

Japan

Taiwan, China, Indonesia, Vietnam,
Philippines

Alaska, Northern Canada, Greenland

Taiwan, China, Japan, Korea, Southeast
Asia

Australia

Philippines, Vietnam

Africa, Europe, Mediterranean basin,

India
Restricted to West Africa

Central and South America
France, Germany, United States
Central America

Laos, Vietnam

Japan

Ural O, Mikr Bult 2013, 47(3);550-55
Sayan M, Hepat Mon 2012,12(2):118-121
Sayan M, Hepat Mon 2010, 10(4):302-305

HBV genotipleri tim genom sekans
uzunluguna gore (A - H).

Genomdaki farkhhk %8

Subgenotip

Simdilik 24 tane.

Genomdaki
farkhlhik %4

Ulkemizde
genotip D
predominant,

D1 en sik
gorilen
subgenotiptir.

Allain J-P, ef al,, Biologicals (2011); doi:10.1016/}.2011.09.014
Zakim and Boyer’s Hepatology (6th Ed.) 2012, P 86-96.
Ma 'Y, efal. Virol J 2011; 8: 315.



Tirkiye'de HBV genotip/subgenotip dagihm

Tedavi grubu
(viral breakthrough saptanan)
Hasta n=249 n=150
Genotip  D;248 (%99.6)  D;150 (%100)
H; 1(%0.4)

Subgenotip D1, 220 (%88.8) D1; 129 (%86)
D3; 17 (%6.8) D3; 11 (%7.3)
D2; 10 (%4) D2; 9 (%6)
D4;1 (%0.4) D4; 1 (%0.6)

*Veriler, Klimik dernegi VHCG ulusal HBV ilag direnci surveyansindan derlenmistir.

Tiirkiye'de HBsAg serotip ayw?2 baskindir.

Sayan M, Annals of Hepatology 2012, 11(6):849-854



\ /

Identifier:
Genotype:

Dual Infection:

Subgenotype:

Included RT
domain codons:

Included SHB
protein codons:

Mutations RT
domain:

Mutations SHB
protein:

Escape mutations

SHB protein:

Drug Scored mutations Resistance analysis
Lamivudine, Zeffix® 180M,204V resistant
Adefovir, Hepsera® none susceptible
Entecavir, Baraclude® 202G,204V,180M resistant
Tenofovir DF none susceptible
Telbivudine, Tyzeka®, 204V resistant

Sebivo®

Abant Izzet Baysal, F.K.
D

No indication of dual infection was found (100%
confidence)

D1 (similarity to subgenotype profile = 94.98%)
82 - 226 (similarity to reference = 92.41%)

74 - 218 (similarity to reference = 94.48%)

H124Y, Y135S, L180M, S202G, M204V, F221Y, T222Y,

A223R, V2241, T225L, N226P

T127P, 1195M, L2131, P214T, L215A, L216C, P217Y,

1218P N

1195M (LAM ve LdT ile iliskili potansiyel as1 kagagi mutasyonu)



Ulkemizde kronik B hepatitli hastalarda saptanan tipik HBsAg kagis mutasyonlari.

Mutasyon kategorisi Mutasyon paterni Kombine paternler
sT118A/R, sP120K/Q/T,
HBIg kacag sT123A, sC124G, sQ129R,
T118R + sG145E/K/R
mutasyon sM133L, sY134N, sD144E, °® > /K/
sG145E/K/R
g sP120S, sT1261, sM133L, sS143L,
+
Asi1 kacag1 mutasyon sD144E, sG145R, sS193L e sS143L+ sG145R
Hepatit B yanlis tam1 ~ sP120S/T, sT1311, sM133T,
mutasyonu sS143L

¢ sY100C + sS117G + sG119I/R/V +
sP120K/Q/T + sT123A/D/N

sY100C/S, sQ101H/R,
sP105A /R, sL109R, sI110L, e sP105A + sY134F
. . ] sS114A/T, sS117G/N, o SP127T + sS143T
Immun sistem kacagr sG1191/R/V, sP120T,
mutasyon sT123A/D/N, sP127T,sA128V, esY100S + sP105R + sA128V + sG130E/K/R
sG130E/K/R, sT131N,
sSl32C//P /sY134F ST1401 * sYL00C + sQI01H + sI1I0L
sS143T, sD144E, sG145R e sT131N + sT140I

e sS114A /T + sS132C

Sheldon J. J Antimicrob Chemoth 2008; 61: 766—768.

Locarnini S. Hepatol Int 2008; 2:147-151
Sayan M, et al. Jap J Infect Dis 2012; 65(6): 495-501.




Antiviral drug-associated potential vaccine-escape mutant: ADAPVEM

HBsAg Mutation Selected by LMV/L-dT/ADV/ETV

20 LMV/L-dAdT
“‘ ot mm ADV/TFV
Loop 1 of & % e ETV
determinant
W@@

o
D

Oral antiviral
tedavilerle HBsAQ'yi
kodlayan bélgenin

tamamu ilgi alanimiza
girdi.

Loop 2 of ‘a’ determinant

AASLD 2008



Kronik HBV'de antiviral tedavi,
HCC'ye gidisi kolaylastirabilir mi?

Figure 1. Polymerase/surface gene overlap

Lamivudine
Adefovir
Telbivudine

Clevudine

l

AT
1

o~
Polymerase . . Reverse transbriptase
gene Terminal protein Spacer GFA !BCDE
T Overlapping
reading frames

RNase H

F're-S

Surface gene MEEE:Y 82

% Lr\'n Surface
g | proteins

Surface proteins ¢

i ER lumen/virion surface
]
Membrane

Cytosolfvirion interior

|

Transactivation and HCC

A181T mutasyonu
ozellikle LAM ve ADV
tedavisinde ortaya
cikiyor.

ADAPVEM: HBV S
geninde sW172* (stop
kodon) mutasyonu
tetikleniyor.

S proteini bolinuyor ve
sekretuvar defekt
gelisiyor. Hucrede stres
ve hasar olusturuyor.

Warner N, Locarnini S. Antiviral
Therapy 2009; 14:139-142.



Soru & Cevap



http://www.klimik.org.tr/fotograf-galerisi/28-temmuz-2012-du%CC%88nya-hepatit-gu%CC%88nu%CC%88-etkinlig%CC%86i/

