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Viral Subtypes : HIV, HBV, HCV
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Genomic Organization of HBV
@ Relaxed-circular, partially double stranded
(RC-DNA)
® Minus strand ~ 3.2 kb
® Plus strand (1.7-2.8 kb)
® Four ORFs
® Pre-5/S ORF
® Pre-C/C ORF
® Pol ORF
® X ORF
Viral Hepatitis Research Unit
Hepatitis B Virus
International Committee on Toxonomy
of Viruses
® Group VI : DNA Reverse Transcribing
Viruses
® Family : Hepadnaviridae
® Genus : Orthohepadnavirus

@ Species : Hepatitis B Virus (HBV)
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Epidemiology and Natural History of HBV In-
fection
@ One of the major infectious disease
Over 2 billion people infected
Over 350 million chronically infected
About 2 million deaths per year
Leads to the risk of developing liver
cirrhosis and hepatocellular carcinoma
(HCC)
Clinical outcome of HBV infection
® Host factors
® Age of the patient
® (Gender
® Alcohol intake
® Viral load
@ Genomic variability of virus (Genotype)
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Geographic Distribution of HBV Genotype
Clinical differences between genotype B & C
Genotype B
Taiwan, Japan & China
@ Rarely associated with development of
HCC
@® More common in young non-cirrhotic
HCC patients (age<50 years)
@ High prevalence of pre-Core mutation
Genotype C
@ More severe liver disease leading to HCC
@ More prevalent in patients with cirrhosis
and HCC (age>50 years)
@ High frequency of Core promoter
mutation
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#54 genotype i LL@%%&Q%G’T@@% genotype 71
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Influences of HBV Genotype
@ Clinical features of infection (develop-
ment of severe liver injury, cirrhosis and
HCC)
@ Response rate to anti-viral treatment
@ Long-term prognosis
Clinical differences between genotype A&D
India & Europe
Genotype A
® Most patients have chronic hepatitis
Genotype D
® More often in patients with acute
hepatitis
® More severe liver disease & may be asso-
ciated with development of HCC (age
<40 years)
Response to anti-viral treatment
Response to IFN-OI therapy
® Genotype C & D are associated with
lower response rate than genotype A & B
Response to lamivudine therapy
@ Cenotype B seems to have a better
response compared with genotype C
Responses to anti-viral treatment
Response to IFN-OI therapy
® GCenotype C & D are associated with
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lower response rate than genotype A & B
Response to lamivudine therapy
@ GCenotype B seems to have a better
response compared with genotype C
LW?WS%Sﬁ%miﬁWté’fmmﬁﬂﬂ’ﬂwﬁ?miﬂ%ﬂﬁ
‘ﬁlaz@mm@ band Waxq pattern 1 afasuen
il genotype atls  nTasiusivon lsienn
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base Blaemig el base &Eaudn fluuBeudion
1l genotype 71, standard agum Tamsyinnms
AT %aaﬂmlﬂugﬂmm phylogenetic
tree WAYIN sequence ﬁtﬂ@m@ﬂ% node 284 geno-
type otlsfasulanamaiin wenaniseiisms
real PCR sLumi‘fn genotyping I@H@J melting
curve area WmM3vh PCR
HBV genotyping
® Sequencing
® PCR-RFLP
® PCR (using genotype specific primer)
@ Genotype Specific Hybridization Probe
Quantification of viral load
® ELISA
@ Real - time PCR
Additional findings
@ Correlation between HBV genotypes and
clinical features of infection
@ Correlation between HBV DNA levels
and clinical features of infection
DudayanadinmassifarSayaan wen 9
genotype I@&l@ curve 999 melting  LAMMI
real time PCR Ua¢ real time PCR fignsnsnrinlu
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Benefits of HBV Genotyping by Melting Analy-
sis

One step processing (Real-time PCR)
No need for post-PCR processing step
Decrease the risks of contaminations

Less time consuming

High sensitivity & Accuracy for
genotyping

@ Reproducible

@ Can be used to quantify HBV DNA level

Melting curve mauﬁ%ﬂmmmﬁmaa lab ‘5,
asuenfusownein wmeasidefsud 51fa
anaulutSanaudentiu wiaxs) fiu
Clinical Implication

Quantification of HBV DNA level & determi-
nation of genotype during the course of anti-
viral treatment are important in terms of

@ Diagnosis

@ Prognosis

@ Decision for the best anti-viral therapy
Hepatitis C virus

@ Family Floviviridae

@ Genus Hepatitis C

® Genome (+) 55 RNA 9.4 kb

® FEnveloped, icosahedral capsid

@ Size 40-50 nm in diameter

Aufivhmaiadasanolagld real time PCR

lezﬂaalﬂu hepatocellucar carcinoma ENNIWY
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Prevalence of HCV in healthy blood donors andHBsAg negative patients with chronic hepatitis

Blood Donors

HBsAg-ve chronic hepatitis

Australia 0.3% 88%
Hong Kong 0.4% 50%
Japan 0.6-1.9% 68-97%
New Zeland 0.4% 50%
Korea 1.3% 38-46%
Taiwan 0.8-0.95% 44-82%
Thailand 1.5% 42%
HCV infection in drug abuses

Sero+ve n(%) RNA+ve n(%)
IVDU 80(77) 57(54.8)
Methamphetamine 11(11) 9(9.1)
Others 7(14.3) 10(20)
Hepatitis C virus infection in Drug abuse
Group Total n 1b(%) 3a(%) 3a,6a(%) 6a(%)
IVDU 57 141 68.4 7.0 105
Methamphetamine 9 11.0 78.0 11.0
Others 10 0 90.0 10.0
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HCV genotypic distribution

Genotype Area

la United State, North Europe
1b World wide

2a Japan, Italy

Z2b Japan, Italy

3 SE Asia

4 Africa, Middle East

5 South Africa

6 Hogn Kong, Southeast Asia

HCV genotype

Genotypic distribution in Thailand

(RFLP)
Genotype
al 15 118
1b 46 36.2
3a 51 40.2
3b 3 24

6, 6a 9 7.1
untypeable 3 24
Theamboonlers et al.(1999)
Simmonds P Hepatol 1999;31(51):54-60
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Laboratory test for HCV

® Serology
anti HCV
Molecular
HCV-RNA
RT-PCR
NAT
Quantitative : Real-time PCR

® HCV genotype
Methods for HCV Genotyping
PCR and RFLP

® core (Mellor et al 1996)

® 5' NCR (Davidson et al 1995)

® 5' NCR and core (Buoro et al 1999)
Sequencing

® 5' BCR, core, NS3, NSS (Chan et al 1992)

® NS5 (Simmonds et al 1993)
INNO-LiPA 5’NCR
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development slw,'%adsuaamiﬁidwmmﬂvlm Sk
ToyaTaATINTINTY TWHTERINDNA oo
Wanlasnn fdeTunanladt hepatitis C st
SHIENANTININTDLLE 99 W2 interspon-

sal transmission ﬁ\l‘ﬂlﬁaﬂ hepatitis C a1 160 T12
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