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Changing Concept of HBV (1981~ 20035)

HBeAg In 1981

HBV DNA(+) HBV DNA(-)

Active hepatitis  Healthy carrier

In 2005

HBeAg

HBYV DNA

L
N
"
.,

ALT
Immune Immune Inactive Reactivati
tolerant  clearance carrier state "cactivation

il o

UL

(Yim HY & Lok ASF, Hepatology 2006)
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Changing Concept of HBV

Baruch 3. Blumberg
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(Kew MC et al, Gastroenterology 1 9;‘3;]9‘)4




HBYV 0) & IR1ZR | c Bl | < =1t A?

Hh isk FSF Bk FIUh
SE POk SHER A INR
R fR\ FEH 7K 3 7K 3

Carrierit 30% 10% 80%
IFN R it 1% < 5% 20% ?

Fath B DHEL B
ANEEGE) HEBA AL BA

I«J\A»I (ELTEL i 2005)
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HBVIZE FD—FEHLBELE *Eié

HBV#
adr 4
{{ adw3
adrs  (gdr)
[ adr)
aar
X Human
) adw 1
: L
adw 3 (gdwc) (Chimp)
B . adw 2
Z i ﬁﬂz % } Woodchuck
% whv 3
Groundsquirrel
2.845 ; E dhbv 1 Duck
30,000 5,000 3,500
N FIREE (%) (Orito, Mizokami et al, PNAS 1989)
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(Kato H, Mizokami M, et al, WJG 2005)




HBV Genotypef]l DiE{nFEHI 8% LLLEE S

Typing hepatitis B virus by homology in nucleotide sequence:
Comparison of surface antigen subtypes  (Okamoto et al, 1988)
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HBVDEER{EDE VX Genotype TERBARI BE
ih 18k 77 OB Ok TIU7

BEXNR  HER KA AL
RS EE K KFE
Carrier{t 30% 20% 80%
IFN R it 1 <59, 20% ?
FFAA ZAR DI 4
ABEGRE) HBA =PN A=A

B, C(®) A, D AR, )
A, D(F) F(A) E(B), DL
m (HLBE IR 2005
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(Fausto, et al, Nat Med, 2001)
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HBYV Replicon T{ERL L 7=HBV (&
E FFFARRISIE ™ R ~EE - RS AT A

HBY geno-, subtype 20

| | SCID-Hu mouse

‘!.V' lll||§ﬂ5ﬁﬂ&ﬂﬁll»»
S colln l

® =

= =)
|

Log copies /mL

[\®)

.SQID-qu mouse ‘.

1 2 3 4 5 6 7 8 9 10 1 12 Mo
(Sugiyama, Mizokami et al, Hepatology 20006)
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HBY DNA in SCID Mice Serum bX Real-Time PCR

1010 -
e 109 .
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E 100 - A2
g -2
s 10 —— B1_wild
= 105 - B1 _PC
Z
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>
==
= 10*
103

undetectable

102
0 5 10 15 20 25 30
Weeks after inoculation

HBYV genotype Z2/=HBV DNA DIEIEEEH/E L B

(Sugiyama, Mizokami et al, Gastroenterology 2009)




HBVEEGFE LEZTOHEE L FOEKRNES

EinFE

A

B

Subtype EREREI, V4 ILRAZHNRFE

Aa JFN ?, FECGESE), /MNRKE, BESC, Kozak
Ae TENT, FFEED, /K, B A 124, US-Europe

Ba 1pNg, FrEN(E E), BE, BALS O Asia
Bj IFNG, D, CPER], EBE, HFHESC,AX

Q =2 = =2 O A

IFNG, FFED, CPEED, FEH, HAZ = Asia
IFNJ, FFEED, FEE, G-coinfection, worldwide
IFN 2, BF9ED, /NRIKFE, EESC, Africa(West)
IFNG, FFE=, K¥E, HDV, South America

IFNG, FFE=, /K3, Central America
IFN?, FF#Z?, HBeAg(-), Co-infection, Indel, ?
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KRICE T SHIRAEDFEAIHBsA g5 14 3

3.0 —
1972: HBsAg screeningBaa BARFR+F FEE0LE
(%) 1986: HBeAgEE@%%BﬁEﬁ&% 1995.1~2000.12 3,485,648 A
1989: & A fliAnti-HBc screeningBfia

1995: HBsAgF IR B3 % fhBA A
2.0 1999: HBV-DNA screeningBi#a

BARAHERE2,0005 A/
w5 AEET005 A /4

1.0-
Mean:0.63%

Mean:0.017%
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[ A 1 (Z7EHF BLF B ECEFXZZ I
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13° 2% 71% Ejb
50, 54%
HEE g0 ;’%641"/'9
4%A°
4, ,
5% M Bj
387 [ ] Ce
5] - 94 229% 4% 13%
B Aa
B Ae
49 13% 48% A
2% 27°4% -3 [ ] Ba .
] Cs
(1)
AW - A 4% w# HG

71%
(ii) (Ozasa, Mizokami et al, Hepatology 2006)
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60|
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P<.05

198290 91-95  96-°00 _ “01-’04
m=42) (n=50) (n=92) (n=117)

[ | Egim 100

EREH
80
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60
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(m=42) (m=50) (n=92) (n=117)

(Ozasa, Mizokami et al, Hepatology 2006)




BEREARBEBEFREBEHICE TSHBVEEFE
ZOOO(Orito et al) 2006 (Matsuura et al) P

Genotype (N=720) (N=1,271)
A 12 (1.7) 44 (3.5) <0.02
B 88(12.2) 179(14.1) NS
C 610(84.7) 1,046(82.3) NS
) 3 (0.4) 2 (0) NS
? 7 (1.0) 0 (0) NS

(%

)
A TIEAEBARICHFE LEVECKE (A) AAEmep

(Orito E, Mizokami M, et al, Hepatology 2001) (Matsuura K, Mizoakmi M, et al, J Clin Mocrobiol 2009)
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YHBYV Genotvpe® Bl 2
o i 7T B k FT2UN

BERNR  H4R A A
Rt EE 7K IKF
B ~30% 80%
IFNRIGHE <59 20% ?
HHA AR YR %L
ANEEGRRE) HEA =P\ PN

B, C(¥) A,D AR, B)
A, D(FD) F(FE) E(#), D)
m (FELTEL FFiE 2005) I
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HBYV Genotypesll DI ILE E D FRh

Genotypes

Total Aa Ae Ba Bj Cs Ce
(n=256) (n=8) |(n=32)| (n=21) (n=10) (n=10) (n=167)

Lamivudine(-) 3/221 07 [223 | 1719 010 0 [0/148
(n=221) (1.4%) (0%) |(8.7%)| (5.3%) (0%) (0%) | (0%)

Lamivudine(+) [0/35 | 01 E 02 0 0 019
(n=35) 0%)| (0%) | (0%) (0%) (0%)
P<0.05, Ae vs. Ce.

= BB Ae[TIEMEEHIAZ LY
= B IXI D A IL AR TFHATEE?

(Ozasa, Mizokami et al, Hepatology 20006)
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HBsAg Positivity by Age in Japanese Blood Donors

3(;0 1972: HBsAg screeningf'aﬁtl’a‘ Screening for 1st Voluntary Donor

"] 1986: HBeAzR R T biBase e
1989: /& 1 {fi Anti-HBc screeningBiia O SR8,

5 ok 1995: HBsAgH} IR 2% 3% R5Ba%a

" 1999: HBV-DNA screeningBf 4
20,000,000/year
7,000,000/year

1.0

25 30 35 40 45 S0 S5 60 65 70 80

(Annual Report MOHL & JRC 2000) MM
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UHAR—I

Bi& 1984 (FRHRI)
1989
1994

1¥) R

TAUAR

A [F

BHAR

KEFEE

HBsH [R5 1%

IRT—TLRY
41/345 (11.9%)
115/1200 (9.6%)
52/1134 (4.6%)
20/1515 (1.3%)

8/103 (8%)

9/32 (28%)

20/321  (6.2%) 2/17 (12%)
94/1092 (8.6%) 22/94 (23%)
42/340 (12.4%) 4/24 (17%)

2/29  (6.9%)
19/784 (2.4%)

12 (50%)
0/15 (0%)

*JHF . HBIGEREIZL D
(8 =D Y)

10/50 (20%)

|~*

16/41 (39%)
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B E om. BiE
* &F 2588
RRE S EBEREE.
20045E128  ALTIEE. HBsHhi[REEHE.
200656287 B AST 70 IU/L. ALT 96 IU/L
20065E2 A 248 AST/ALT=81/194
HBsAg(+), HBeAg(+), HBsAb(+160)
200653 208 R4 A1F0
20065E4H 108 5 = 7 ¥ 2100mgi%k 5Btk
HGEE BE  8A/B X305, #UH - E—IL350ml X 404,
BREE BOE-. FHEO. RE0#R LEHROETAXLEL,
REE HEBGL

typeC-1,2.aa 1 STTFHQALLDPKVRGLYLPAGGSSSGTENPVPTTASPISSIFSRTGDPAPNMESTTSGFLGPLLVLQAGFFLLTRILTIPQRLDSWWTSLNFLGEAPKCPGONSQSPTSNHSPTSCPPIC 120
hamda0407,1-2.aa il somomomommos=, Wooooo0o0000 \Y/0000000000000000000000000000000000000000000000GCA0GCO0D S, G..A...P....... .. i 107
hamada0425,1-2.aa 1l commsos s o e T S E S D S S DS DS E DS DS E IS I= SIS TS 0T 6 6 0 0 06 608600000060 006000000 S..iiiii G..A...P...... i (3°)
____________________________________ Fkdkdkkkkkdkkkkkhkkkkkhkkkkhkhkkkkhkhkh dhkkdkkdkhkdkdkhkh kk kkk kkkkhkhkkkhkhkkhkhkkk
typeC-1,2.aa 121 PGYRWMCLRRFIIFLFILLLCLIFLWVLLDYQGMLPVCPLLPGTSTTSTGPCKTCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLLVPFVQWFAGLSPT 240
hamda0407,1-2.aa I} 50 600000000060000000000000 Tooooo Rooocoo0000000000000000000000000000 Mo ocoocooooo [Roocoooocoooo00000000000000 175 000l7c000000000000 227
hamada0425,1-2.aa 7)) 56 60000000000000000000000 o oooo 60000000000000000000000000000000 Mo ocoocooooo [¥ooccooooco00000000000000000 175 000l70c000000000000 189

Fkhkkkkkkhkhhhhdhhkhkkkkhkhkhhhhdh dhhkkkk hhhhhhkhkkkkhkhhhhhhhhhkhkhkhhhhhhhhhk khkhkhhhhhhhk kkkhhhhhhhhhkkkhkhhhhhhhhhkk *hkkk dhkkkkkkkkhhk

typeC-1,2.aa 241 VWLSVIWMMWYWGPSRYNIVSPFLXLLPIFFCLWVYITLIKPNVGATPLTSWDMLAVGVLYHRNILSKNSSNVFGNCLIDLLIGKYVNEL 330
hamda0407,1-2.aa ¥4} 5 60000000000000 I, 0 0lfo 00 0l¥000000000000000000000000000000 Moccooooooo S00000000 000 TPTEEEEEEED 305
hamada0425,1-2.aa A0 cocooocoooooo0oo I 0 0l 0 0 0l¥c00000000000000000000000000000 Moccooooooo S00000000 000 TPEEEEEEEED 267
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Changing Concept of HBV

Baruch S. Blumberg
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““ ‘:1 -'_A -?

A : BIFERF % (& Core Promoter, PrecoreZER & @Fﬁﬁ) L)

Omata et al: N Engl J Med 324, 1991

Sato S et al: Ann Intern Med 122, 1995
Imamura et al: Gut 52, 2003

?

FRk : BIEERF# (X Core Promoter, PrecoreZ£ 2 & EE]FF& L

Laskus T et al: Gastroenterology 105, 1993

Feray C et al: J Hepatol 18, 1993
Liang TJ et al: J Clin Invest 93, 1994
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SMBRIFFX. BIEFRXEE DR

o

4

Genotype AH (n=261) FH (n=40) P value
Aa 9 (3%) 1(2.5%) NS
Ae RREERYZY 0 (0%) <.05
Ba 21 (8%) 1 (2.5%) NS

10 (4%)
Cs 10 (4%) 1(2.5%) NS
Ce 170 (65%) 22 (55%) NS
D 3 (1%) 2 (5%) NS
& S (2%) 1 (2.5%) NS

7T B & O IFBIFEIE LS

I“ A A”I (Ozasa, Mizokami et al, Hepatology 2006) T
A [~}




SEBRIFT 3, BIEHXEA DL

"~ Mutation  AH(@n=234) FH (n=30) P value
1753 and/or 1754 29 (12%) 10 (33%)  .0053
1762 and 1764 (CP) 38 (16%)  15(50%)  <.0001
1896 (PC) 23 (10%) 14 (47%)  <.0001

1899 11 (5%) 5 (17%) 0240

BIFERF % TIXCP - PCERMNZ LN
= BIERF % (XHBeAgIESEMNIF LA E
= HBV/BJ’C JLaF7ZERICIETE, DI9F Y

(Ozasa, Mizokami et al, Hepatology 2006)
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o8 TOF Bx K F72UN

R R WER B A INR
R pR= FEH IK I K
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BIsE 1L ) $ 2
TFN & it 1% <5% 20% ?
FFHA 20\ /g A 20\
ANBEGRE) HBA =PN =A
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Changing Concept of HBV

Baruch 3. Blumberg
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Changing Concept of HBV (2005~2010)

HBeAg 1981

HBV DNA(+) \ HBV DNA(-)

Active hepatitis Healthy carrier

HBeAg

HBV DNA |

LT
LN
.
.

ALT

Immune Immune

tolerant clearance carrier state

Inactive

2005

HBsAg (1+)

\

0
.
o,
e

Reactivation

(Yim HY & Lok ASF, Hepatology 2006)
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HBsAgfZ1EHIH 5 (L iE THBsA g5 BISE FF 2~

HBsin/REBER{E
| .

T e

HBV-DNA[G&1E / Lamivudine

V DNA (log, copies/ml)

32 40 48 52 56 60
Time (Weeks)

HBY DNA
+ (Hui et al, Gastroenterolog




Time of HEV Reactivation in
Age anc Other Pretreatment HBY Relation to Anticancer Peak ALT  Treatment of HBY
Study {years) 5 1] y Markers Therapy L) Reactivation Outcome

Tsutsumi et al® 80 DL 1 Anti-HBEs positive, anti-HBe After approximately 3 cycles 101 Supportive Resolved
positive of R+ 0
Tsutsumi et al’ | ILC A : Anti-HBs positive, anti-HEe After 2 cyclesof B + C + 4 Supportive Resolved
1 positive Ara-C + VP16 + Dex
Dervite et al'4 Fl CI-rC" + IFN + Anti-HBs positive 6 months after stopping R ; Supportive Persistent HBsAg
Ara-C + R positive, ant-HBs

Westhoff et al'® IWLC Anti-HBs positive |5 mutant), After 3 months of starting B Lamivudine Died of hepatic fa
anti-HBc positive

Sarrecchia et al® 7 Anti-HBs positive, anti-HBC After 2 months of starting R i Lamivudine Died of hepatic fai
positive

Law et al¥’ : | -CHO Anti-HBEs weakly positive; After 8 cycles of R-CHOP : Lamivudine Died of hepatic fai
anti-HBc positive

Niscola et ai®® 5 ] Anti-HEs negative, anti-HBC ! I Died of hepatic failure
positive

Sera et al™@ 3 / | B + VP16 + : Anti-HBs positive, anti-HBc anths after stopping B 358 Lamivudine Died of hepatic failure
positive

Ozrgdnensl | {- Mot stated After 3 ocycles of R-CHOP Lamivudine Died of hepatic failure
et al®

Yamagata et a 3 i r I -CHO Ant-HBC positive After woles of R-C : Lammvuding Died of hepatic failurg

Abbreviations: HBY, hepatitis B virus; HBsAg, hepatitis B surface antigen: M, male; DLC, diffuse largecell lymphoma; R, rituximab; O, vincristine; anti-HBs, antibody 1o
hepatitis B surface antigen; anti-HBe, antibody to hepatitis B e antigen; C, cyclophosphamide; Ara-C, cytarabine; VP16, etoposide; Dex, dexamethasoneg; FL, follicular
lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; IFN, interferon; ant-HBc, antibody to hepatitis B core antigen; NR, not reported; CLL,
chronic lymphocytic leukemia; NHL, non-Hodgkin's lymphoma; R-CHOP, rituximab plus cyciophosphamide, doxorubicin, vincristine, and prednisone; P, prednisone.

(J Clin Oncol 2008)
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Screening: HBsAg, Anti-HBs, Anti-HBc, HBV-DNA

Anti-HBc (-)
Anti-HBs (+) and/or Anti-HBc¢ (+)

and
Anti-HBs (-)

HBsAg (+) (1.5%)

(23.2%)

‘ (75.3%)
HBV-DNA, HBeAg, Anti-HBe HBV-DNA /
-
fa R 1& 57 HBV-DNA(+) :
&~ v
e (L REBREIRE HBV-DNAE®=41 V¥ & XIS
EEEERUAMA S  CARBH DABRTHROL ELIEM) o
¥ T#%es AR B LG =B R TV AL AERB :

i) — HBc#i X & Rituximab?
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RIS EHBVEEH{E

E X m S 1)y 7 T L HBVEEMIL L OMEERS S0l

Dervite et al, N Engl J Med 2001

ywxs,wJ BT S Hui et al, Gastroenterology 2006 200156 A

Yeo et al, J Clin Oncol 2009

AIF=T 20014114

P LEDIES N i, Y F =7 EHBVEENIL & OBIEHE [7IlVE:Hh=

Ha— Ikeda et al, Leuk Lymphoma 2006
Kang et al, Int J Hematol 2009
IaRLETE BEHYITF A RS s 2005538

A T RILTY S JEHBVEFE ML & DB ERE 2006410 B

MR> BHAROBEFESLE 2009
7HAYLRT BEHFYYITF e FINFoE/ 20—F LK 2008568

RINFREF| (A7) FT, TE2RILET N, FHFY LT T)OHBVEEHILHRE
Esteve et al, Gut 2004, Ostuni et al, Ann Rheum Dis 20037%% &




HBsAg, anti-HBc, anti-HBs[GTEE D LB (& vs B )
Hong Kong e IS P& B Apan (Nagoya)

HBsH /R 12% D 1.5% 4
() (78/626) (56/3874)
Anti-HBc¢ 76% 2 SL) 20%
() (94/124) (152/244) (764/3874)
AIlti;HBS 65% 2) R0/ 3) A
() (81/124) SEEETRENAYVROB

Anti-HBc (+)
and/or 79% 2 71% ¥ PR WAL
Anti-HBs (+)  (98/124) (173/244) (899/3874)

‘{ Yeo et al, J Med Virol 2000, 2) Hui J et al, Hepatol 2005, 3) Hui CK, et al, Gastroenterology 2006,
AR 4) Nagoya City University Hospital (8H1FI#%2& 3,874#£1£/2005-2006) iy
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HLA-DPAI
(14 variations)

Almost all of HLA-DP variants are clustered on exon2
which corresponds to

I A I (Courtesy of Matsuda & Tokunaga, University of Tokyo)
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