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. IMPLICATION

* 2 billion people have been infected by HBV worldwide.

* 350-400 million suffer from chronic HBV infection of
whom 25% will die of chronic liver disease or HCC.

* HCC and liver failure are the main cause of death and
currently over 500,000 people die each year from the
consequences of HBV infection (52,000 from acute and
470,000 from cirrhosis or liver cancer).

* The World Health Organization places hepatitis B virus
(HBV) in the top 10 causes of death worldwide.



-
Iesahadoal core 15 . ki - I BEr _—— Srnadl sursoe oot (5}
" = -||.-I" g Oy &

';E.;._.__.l - _~—— Mpcium oudacs grotain
I -l- .':'. ':5+F|-ﬂ:l

e F-};"i — Lamgem syrlsn pesdan
[5 4+ PrefSss 4 Presl]

~ Pobmemse (0

Hepatitis B
virus

EOO0D Jamas A, Speking



m"_n

a" determinat

- EXTERNAL

- ANIS
Th Epitope RIY /L
= B-Cell Epitope 4 i
w=== CTL Epitope Y\ 124138
L 1123 4 P127 DR
R122 [ 129 c A AF/S
{510, G130
E/S/TL<—P120 T131—>A/N//P
L Y8 V194
| | F183vig4
& i L/LT4+—p133 D/R f._:_,;. g:‘.‘
\ - NRe—fvize 7 [ [Qslon %;“ I &,
V6 \ 137f . ‘.\‘-;4, % J T
f #5738 Cla9—oR il
f 7 i
' IO/C”" Tias ! !%.,_..gf ; £ 1218
K24 YIS PN, Cla7—xs \
3 K141 = 3 o
A N146 1208, M213
l4 / \, EARAT P2 _Glas g = COOH
¥ H2 / S1430) 1o l 1
e ad N 5 I uir
L/T - P / 2.
) LAY l R/A r——
AE
A

rtM2041 rtM204V

rtT128N rtW153Q rtL180M

Finger Palm Finger Palm Thumb

Polymerase/RT
C—
54 94 121 175 268

INTERNAL



* Serology tests are easy to use, inexpensive,
and are the best tests for initial screening.

* Despite the increase sensitivity of serologic
tests, a residual risk of viral hepatitis
transmission still exists.

* HBsAg becomes detectable in acute
infection when HBV DNA reaches a
concentration above approximately 2000
copies per ml.
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* HBsAg may not be detected under the following
circumstances:

1. Window period (in the post acute phase when HBs
antigen declines or immune complexes are present)

5. Low-level carrier

3. Resolving infection (under the detection limit of the
assay in chronic infection who eliminate HBsAg for
many years).

4. S gene mutants
5. HBV with HDV/HCV/HIV co-infection.



* Several techniques for viral hepatitis
quantification are employed such as:

@Signal amplification

®Target amplification
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1. PCR (standard/conventional)
>.  Real Time PCR
Quantitative PCR
COBAS Amplicor ® (ROCHE)
Superquant ® (National Genetics Ins)
Target Capture ® (ABI)
Transcription-mediated amplification (TMA)
Nucleic Acid Sequence-Based Amplification (NASBA)
*  NucliSens ® (BioMerieux)
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* A high degree of automation with minimized
hands-on time and minimized risk of cross
contamination.

® No post-PCR steps

* Rapid detection

* Broad dynamic range (10 - 10'° copies)

® Multiplex approach possible

* High precision
* High technical sensitivity

-The sensitivity of real time PCR is 5-10 copy/ml.
* Reproducibility (CV < 2.0 %)



~ IMleasure V

* Indicator of disease activity
* Quantification of antiviral efficacy
* Early detection of resistant virus

* Dynamics on therapy may be predictor of
outcome

®Occult HBV & HCV
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Comparison between different HBV viral load quérititation assays

Assay

Method

Sensitivity

Digene hybrid-capture Il ultra
sensitive (Digene corp)

Hybrid capture signal
amplification

4700 copies/mi

Versant HBV DNA 3.0 (bDNA)
(Bayer Diagnostics)

Semi-automated bDNA
signal amplification

2000 copies/ml

Cobas amplicor HBV monitor
(Roche molecular systems)

Semi-automated
quantitative RT-PCR

200 copies/ml

Cobas TagMan 48 HBV (Roche
molecular systems)

Real time PCR

<50 copies/ml

Real art HBV PCR assay (Artus-
Biotech)

Real time PCR

<50 copies/ml
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Quantitation assays

*Generating divergent results.

*Need for standardization of assays for
the detection of viral hepatitis.
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HBV Seroconstellation
Case report (1)




I * ﬁ Aim of Study

To explore the unusual serologic
clinical features in chronic HBV
patients by applying highly sensitive
molecular tests.



/lw Methodolo gy

* 5 HBsAg-negative chronic carriers with
various serologic pictures were enrolled in
the study.

» All patients were negative for antibodies
against hepatitis C, hepatitis D and human
immunodeficiency virus.

* None had prior anti-HBV therapy.
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* HBV DNA was extracted using Qiagen Mini
Blood Kit.

* HBV DNA was determined in all samples by real
time PCR .

* The positive samples were selected for standard
PCR reactions.

* Direct sequencing of surface genes was carried
out by an automated sequencer.






‘“ Results @

Samples (Cases) Surface Antigen Mutation(s)

1

2

3

Q129R, P153T
Y134H, S136F

Outside of “a” determinant
(S193L,Y205F,S207T,L209V,S210R,P211H)

Ri122F T1251,A128L
Y134H, S136F




HBV Seroconstellation
Case report (2)

prevalence of occult hepatitis B virus infection in children
born to HBsAg-positive mothers
despite prophylaxis with hepatitis
B vaccination and HBIG
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Viral Hepatitis



5HDefinition
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* Occult Hepatitis B infection iIs defined as:
“Detectable HBVY DNA Among Patients
Negative For HBSAQ”.

* Occult HBV infection had not been well
studied until HBV polymerase chain reaction
(PCR) became available.
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* The aim of this study was to :

1. To find out the prevalence of OBI in children
born to HBsAg carriers.

>. 'To analyze variations in the HBV genomic

sequence that might play a role in breakthrough
HBYV infection despite Immunoprophylaxis.
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¢ 75 children born to HBsAg-positive mothers who
subsequently were immunized against HBV using
a dose of HBIG and three standard injections of
vaccine at zero, one and six months intervals were

traced.
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HBsAg  TOEECIENe Test
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no.Real-Time PCR

| Neg

Real Time PCR (TagMan) was positive in 21
(28%), all were below 104 copy/mL.



2 patients.

Sample Code _ Anti-HBs Titer(mIU/mL) | HBV DNA (copy/mL)

_ >100 2100
5 1 : 30
128 1 : 18 77
7 , : 1270
“ 18 1 - >100 81
3 1 : 95 3800
38 2 : 38 415
37 1 - >100 223
57 1 - 36 9240
B - 2 : >100 474
12 1 - >100 468
66 2 - >100 1920
35 2 : >100 347
10 1 + 38 1200
64 2 - 25 4560
23 1 - 47 2330
_ 12 2 + >100 2300
Y 5 . an SN




== % Of region positive PCR
== %o OF amino acid mutations per region

60- 57

30+ 21.30

Positive HBV gene (%)
&h
-

14.90

80.90

31.90

Surface Core,
pre-core

14.90 “19 17 EII

Pre-S ot Fol

« All Real Time Positive samples were confirmed by standard
PCRs at least for one site of HBV genome.
 The most specific region used in our method was the pre-S

gene.

e Overall, four (19%) samples were positive for all five regions
(full genome), seven (33%) for three regions, one (5%) for two
regions and eight (38%) for one region
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Undetectability of
sera by Serology




Samplecode  Surface  Core/pre-core X Pol Pre-S

14 V21A,Q87R  A251S

65 G145R V21A,Q87R  S240G, T266A, R499Q

67 G145R

12 V39A, P41H
84 G145R

86 G145R

106 G145R  RI167K

112 G145R  E64K, P163L, R165S V39A, P41H
115 E64K, P163L, R1655 V21A,Q87R  L28F, D30V, S240G, T266A, ST82P, R841K  P15R

116 G145R V21A,Q87R  S240G, T266A, R499Q, S782P, R841K

616 G145R

122 G145R V39A, P41H
125 G145R

Total 10 1 8 15 !

substitutions




* Altogether, 13 patients had at least one amino
acid mutation within different HBV genome
interfere in either functional and/or immune
epitope activity.

* Eight OBI-positive cases did not have any
mutations at all.



Serodiscordant cases

* Mutation within the “a” determinant displayed
altered binding to antibodies and cannot be
detected by diagnostic assays.

* As point amino acid mutations have been
observed in our cases, we believe that these are
escape mutants.

* The use of sensitive molecular tests such as real-
time PCR would be helpful in solving these
problems.
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Please Turn Hepatitis Off




