3% %% 1 DOH96-DC-1018

Freatrd ¥ A pEdlAl S 2 FRLFEF TR

s > L . DA I S X N
SRS TR RET S Nt

=~ % IR 2

|

S N AR S & R R
Frg A A D AR R
HEPF96E 17 1p3 96E& 12 7 31 p

XAFLHEEERY - 2 R AFLEFA BT AL L X



.................

S AU F R B P A

10 B

¥ 13 |

23 |



-~ %R
B iml gt SRR RE Ry o d e oA Eﬁﬂvﬁa%']i’i*-‘iiiiﬁﬁ:}?a}%!
FBAPFUpA A HEER DR ARIE7 d A RBEATE D2 AHBL > AFB

APPFL e AR Tl EAGE B Y B AGEATL D2 AT AR T3 ERR > @
WIS EFHED 2IFTAL 25 BB EY FAAFREIEE o KA P T 6%F]

WA T AR A TR IR R R et R 9300 §enBAPFEA
R —*Ff AR ER R BAPFL RS B R 8Bt TA o e o 1 R
AGER A e gt b 0 CAPFU R A PEF RS @2 AR S B2t A 2L B F Y
7d B F o FREEEAEF S P IOE A2 ARBS o A T E k2 A Mor C AP
R L P REH e o R CAPTFU R F 9T 20%E 1 g;:ﬁ%:wwg Lo 1-5 %iF %
SR D AT RES N e BAFLEA S FEABLSMERE A BAPFLAY R
TR EERBAFLF R HE L BRI UITRRE AL ER T S ARAER 2
iR R AL



AER2ZFAT A REIFR AT

4%31.i*éﬁﬂ#iﬁ—%Bﬂwﬁ““*iﬁiﬁﬁﬁ

B QP B A Y 0 2 Lo A S L3 R A M BAPFL Y RS
gy o A H BAPF U A wnRE S T ok
AP AR G LFR > F - (2 R B AP LA w e B0 254 15418

&uwgpwdﬂ’ ?nﬁﬂiﬁﬂ% Hooh o R(AFIA)B AFLL TR Y
FEJ,p Frisg e ISP R AR T R B2 R BAEUA T A L i

AFFUPFEFREISE?F P ELFFRYENAHBTRY?

g1
AN

Koo B Bk B R o

AR REFD - & o AP Sy E 933 WY hE A (N 13-14 k) P ER
el (T8 Fa (IDFEiett A A8 O B APDF LB v il sdenib A, ~ Q)i %k 4 B
FAF AR B s W—;?s(HBsAg, anti-HBs, anti-HBc¢) ~ (3)ig 4c /i &F— & B "5 w5 ~ (4)3F
A HivEfF B Re S 4iist s - B BYFEY o

P RE PR 2033 R RHPBEY 0 F 82 =BT AV ERMANEHT
hoo iz 872 =B 0§ 83595.8%) B R AL TP RLFERENBIFE (L
ZA]) e A HREXEZ AN BFE g B kY > HBsAg efE 8 4

0. 2%(0-0. 8%) o Anti-HBc e 25 E_1. 7% o Anti-HBs erfB 2.5 E_27. 9% o 5 T2%crip
AW BAF RS LG BT

Afpre 2% 543 =3 E B LR S B E A B ki deii bt - B BAITAE Y o KR
72. 9%(396/543) 918 % fif 4e— A B A T4 {5 M R>=10mIU/mL S anti-HBs - 1§
27 1%nB 22825 A4 Byl o p o A i e (T¥INA B R 4ol 80 % - 45 H
Mg e g AR > F 94% 4 &4 £330 10 mlU/mL hdky o B < iy eni
FOUHBAT AL A B TR F g ) o A 0-1-6 B PR 37
A4 P R R R g Sl i o

R gk kg 3 - NN RIP RS RF BRGNP & 0 & 13-14
e ga 3 Bk d c L A F S HAR A OB R OBIFF R LG Ao
%‘rf%;‘;*ﬁ BAIE L & o AP AT F A BV U R iz 7 B BAFL

W%mp/ﬁ’iﬁﬁET;Wﬁ TA A BRRUE o ipl T M-k R0 E s %

s £ & kY o
F§ 2 4%‘»{73 HBsAgQ(+), HBeAg (1) # 21 2 3 B ¥ B HBIGH > 23 L F =
F PRk E 2 B
o p 1984 ﬁ F#%zp?’? Do ATA GERABAFLA T E R 24 2 BAPFL £ 5



FORHBHES R HIFR S 4 K2 S K UE 0E T R B 4 F o 1) P
T 5 324 BAPFU A RF T 1% T o KA 0 AR DR TIILT cedRIE

Mo B Bt A B T R 3 BARL A TR b9 (HBIG) e it » W3 = & B 45+

.J

\!

YHE s A B o FME R RO 0 PR BAWFH B2 RATA 374 2350
24 ] R FEE HBIG ¢4 873 b ac el » % A3 BRIt % o AT g hp
(> B3 f2AA4T HBIG %2 § + HBIG 2. B 52 5 A2 B ¥ RE f AR A2 55 > 1Y
2 A2 anti-HBs #idfisc @ cnZ B o % - #£42k 976 &34 2 A2 F 4% > 765 i
HBsAg(+)/HBeAg(-)* 474 F % ¢ » § 4 =(4/765 0.5%) % % & LR B F i » 460
#(460/765 » 60.1%)F + & 4 & UM HF Ji 0 9 #(1.1%)F ~ £ Pro i 1 F i 0 5
207 =k tedid 24 [N p B+ HBIG § p % %4 HBIG 2 B2 & & p % %4
HBIG z. B %% R F & 4 5 0.6%%£ 05%  ; £ 211 = HBsAg(+)/HBeAg(+)* 14 +
L s 419 (19211 0 9.0%) & 4 & LR B HEF Ji 0 107 #(107/211 » 50.7%)F + & £
oA R 0 27 (27211 0 12.7%)F 4 E P LB o ¥ 2 WA H - dhpE
MFEET PHEF A5 e 3 REBEIFEFL > AR EL AT 2 2182 B ha iF

AL AN 6B 1B Aupi o REFRIFHNEY A RE B o
14 %814 % 5 HBsAg(+)/HBeAg(-)# HBeAg(t) o o # i #4734 % 4= HBIG
SEHFELLE -

ARG 2 R e fLR A e

(w.

B2 HBIG *s4780 % » 443038 4 BAF4 R a4 B &
BARAFLHE  SHERNTF RERIR N G

F3 %3 ®MEBC2 DAURFRIFLLFT-AFNTRHE SRHBE - p BApt

/r'%

. BAP+X

1. fc & 183 & B %4p B 5 10 202 ] B %% & iﬂf ik LA 5 E (=40 & )frE £ (340
) e “*%’fiﬂ,& £ ARG R 2 B MRRA o FIYE DR A M ROR
Ifiaa% Fl+ g 3FfoE £ ARG #77 I(J Viral Hepat 2007;14:153.60) -

2. T3 2004 pF A 30 T 2374 ﬂ“‘]%‘\-ﬁ Ao H 18779 1o kiR H B“*Jﬁaﬁ:ﬁ;iﬁ-
%ﬂ’—o SEFHOBYFEY D BB FEI VHFLIN20E A BT

SYBEEABITAY (Gastroenterology 2007;132:1287-93) -

3. k¥ BiFma FlS &R 4 2 4p B (J Chin Med Assoc 2007;70:141-5)

4, R 4ld = e R FH N FY D ¥ 2 ByWFY /?a‘!i‘ » He 176 =2 ALT & &
& ¥ B = (<0.5 x ULN) > 238 A3 F BB E0.5-1 XULN) c AR BRI F BB
B2 B R 559 £ oRA 2 i md 2Ry >10 cp/mlo Fpt st i 1



10.

> B AR :}}%% A& FAl R 2 e B i A it 58 2 7 & 1£(Clin Infect Dis
2007;15:1665-6) °

28 266 HIAFIA BA CR 42 B H‘r%‘};’éri » ¥ o ¥ Pre- S%»:}E'ﬁ F FR2 ;H: °
BEFRIFHREFITAFLN CEFAF 7 RF 2 PreS #ippd hE 73
Gastroenterol Hepatol 2007;220:1098- 103)

Fwmacm - LR FEF KL R M B A5 1 (Hepatol Res 2007;37:S47-54) -

»]J:% 242 ,«Ztkrjcr\ —’|L7 B3 ¥ ’lv\’f‘r?! & F13; A](Ce 2 Cs)’ & % % B HBV/Ce
AR GZAFLA AR i%.‘ﬂ_{; A2 5 i B & M (Liver Int 2007;27:983-8)
i o BT 2o TN A K E (Hepatol Res 2007;37:S101-5) o

Yo f 304 =& B e C PR 4 2 #7% %ﬁ%ﬁ » % PCRZfRl ¥ 3 & B,
FIH T (TR BIE A) o B EFR41% LiEFF HBV DNA 5 &

= DNA B4 & AFRT BHFd o v M ph 145 2 R o Flut A3 2
ﬁ%“‘”ﬁﬁxrs’bﬁg kM B R L BEEAKMSE LI J Med Vlrol
2007;79:1674-8) -

-

e
y X2
Z_#

R

;‘\ F}. ‘tm'

C 3+
16 2 24 KRR T4 R £ B ISR H Y 23 & % 32 HCV % K 2 B »<(NEIM
2007 :357:1661)

Aot o @ COFRF 2 RPHp IR R L R (AR )



Z~ R4
FPEL FLERYEEA- MBAPFLRAT 2L & PER
WA AR 5 2 AR 933 2 13-14 KenB o 4 % i B AL M4

Bfiflded — 970 o A B E %o J5

(@) 96 4 573 BP 2 BAPFRpA F R F 5 03% (0-12%) °
(b) 1.7% (1.0-2.7%) B # 2 % 4 % B A" { x4 i AR % (anti-HBc 5 44) -
(c) 71.9% (70.6-76.5%) B * 4 % £ B 4|5 {2 #u48 (anti-HB >=10 mIU/mL) -

£ ] x;é—*ﬁ % ¢ 0 93.4% (872/933)e% éﬁ—“ﬁ? Ew mAEEHET H o F LT ﬁﬁ 5
# 5 95.8% (835/872)# % i1 0 3 A BAPFLE W (£ 2 ) 0 1993-1994 & 5 4% B 2

SRR R S 4 06% -

FRTRMBESE PRRER (R 2) 0 BT R IRREE (R - )L
(@)96 & 5 4% ®d 4 BAF U4 4 R F 5 0.2% (0-0.8%)
(b) 1.7% (1.1-2.6%) B # 2 % # 2 B A" { x4 i AR % (anti-HBc H 14)
(€) 72.0% (70.4-76.1%)F] ¢ # 7 £ B A]3% % %2 48 (anti-HB <10 mIU/mL)

R ol g g8 BAPFLAAT B9 0B R 75 40(4.6%) ik B 5k i R g <
A% anti-HBe ML B2 25% 0 A K ¢ BN EMPTION o FH L o BEw
FRED 0GB (50%)F X BAPFU AR FY o F praMF Rt S LB g G
o AEAER N1 T 2 4ok BAFR Y fr BAFLAIR B &5 3 [LE7T B4
%+ E R RS 0 Bl A2 BARRM B R RE LA B A H B SRR
VR AT L BR O VR E XD BRES P BE F (nature booster)

£ 8 BAPFUR TR E 2 FART 13-14 e 54 71.9% 0 10mIU/mL - & LB
R LA F R sl E A o

#8030 10 mIU/mL 9% > fedie s — &3 4248 0 3 72.9% (396/543) 4 2 = *t 10
mlU/mL 488 5 73 & 1 ie > 5 94%0 4 & 2 <3 10 mIU/mL 88 > &7 < 3%

A &R LR



+3+3 2 2% HBsAg(+), HBeAg (1) # 21 2 %5 R HBIGH* 2 £+ &
FARTRELBE

AEFEZEVE L ERLY - EVE P RREE X -MA 2 EE T
9 & 1743 107 A jcdieifa thdhz 24 % 976 & ; HBsAg(+)/HBeAg(-)
2R A TS gk 765 L(R - ) B P 558 £(72.9%)A B % iisf HBIG 2 B %
P (£2)0 % 3 %(3/558 5 0.6%) 1 F ikt 1 HBsAg(+) 5 ¥ # 207 £(27.1%)% A
B ASHBIG(% =) 1 £(1/207-0.4%) 1 % + 5 % R © 765 = % * Anti-HBs
#¢4mw«r%wﬁ@mwN@<mw@m1MmH&LJ%Mm®%4 2.(9/765
11%) » £ ¢ & ZAHE L= F % o 7 b2 85 HBsAg(+)/HBeAg(+) 72 2 211
LA (Rm) o G 19 L BEF AT RF 0 0.0%AF RF o L d FE B

%73 107 #(107/211 » 50.7%) o #73 Ttk + * f o B ic © #FL F LA

pw)

THRAJFFER - FRARLITRE RFRLEFFLZEHFLEHO T8 ¥ iRl

ﬁﬁﬂﬂﬁ&’uawﬁﬁm@ﬁkﬂoﬂwx&m*%@iﬂ’ﬁ—&zﬁﬁ

B4 teEdid) 9F jFHa Y mgo s &- Hil o] DR PFFMLEHC

P w2 FORR T S A 47 18 0 2 R G HBsAg(-)/HBeAg(+): 15 & p F W4T

HBIG 447 B 2% X A EMPE LY > 2 Fd 2FF &%+ HBIG 2 E& 4

Fle o Tt MR T uéﬁﬂﬁwﬁﬁﬁiwhwwwﬁ’ﬂn - WL
& b

7

T

St R S5 o
BoOMPLTPEMF TR R £ F A5 e S RPBER LAY
BRAEw A RN TRy S ¢4 2 B RkiBl 45 tBEP G

45 ¢
38 % 5 HBsAg(+)/HBeAg(-)e* 3. » H ¢ 23 22 Wmrd T4 4 014 24 [ FFp
FHRMAHBIG ¥ ¢h 15 &2 8974 + 4 A p 3 HBHBIG ¥ ¢35 7 £ 5 HBsAg
(+)/HBeAg (+)if* Mo o 42t A padsTy o P v ¢ ok 27 &2 M4 Ao 18
R FRERAFRG A 2 F AT RS B E IS AR RSk F S
£33 H £ 1" TpFLE PCR & HBV DNA 672 2 Bl 24 SR B o4 £ 0 1
LR IR AFEARAF L Rt B2 L

FEZAZRERE L BRI RY BN FE 23 EF F AR

N



343 MEBCE DURIRIFLLET AT RGTHE S RBE - F AR

l.
1.

10.

B 31

Yo B 183 ] B 3%4p B 350202 &) B "7+ & Jﬂ" ik EEEL G EE(Z40 ) feE £ (340
) BEFRELAIFRET RE 2B Hfr:/ga_% ¥ F|p EEAFRZ DM KR
)')iﬁva- Fl+ & Ffr# £ A% 3 #77 F (J Viral Hepat 2007;14:153.60) -

Yo 2 2004 P 5 30 T 2 R4 2R & X 5 £ 18779 o fkiB|H B "‘4'-:}]?3-%:& i
L8 o B 5B R B A v 2o BAL2L FEATHEFIN20 £ 5 F A Edh
W F 7Y ik S dfd B " 5 (Gastroenterology 2007;132:1287-93) ©

5 B Fm & Tl 28R a 4 2 4p B (J Chin Med Assoc 2007;70:141-5) -

et 4ld e RIEH I FE N EF T ¥ 2 BYFF ¥ g 27 176 =2 ALT &5
¥ EMAE(<OSXx ULN) » @ 238 =5 & % &8 #(0.5-1 x ULN) - %R ¥ &
FEZ B F RE 5 LT EeiA i omd ERY >10" cp/mle FpEs i
ERLBIFN Ry ARG RO LD KRR G F LB RIRL A
# (Hepatology 2007;45:1193-8) °

A B AR :I)is% A& F1Al R e B i A i 5k 2 ¥ s 42 (Clin Infect Dis
2007;15:1665-6) °

Jo B 266 GIAFIA B CR L2 B4 h¥ ot P @ PreSﬁ»#F/ﬁi##wfi‘%
FEFRFRLFIFAFN C A FF RFE 2 PreS #HpFREFFJ
Gastroenterol Hepatol 2007;220:1098-103) -

Ao L L R F a‘x&% Ko R Bt B A9 X (Hepatol Res 2007;37:S47-54) -

e 242 = A FIC R 4 2 "‘4’-%”15%‘!3‘ 47 H A T 4 A (Ce & Cs)» % % % I HBV/Ce
BAF B2 AFILG] A 2 A3 2R s B & M (Liver Int 2007;27:983-8)
FHh o A imre 2o B2 A kg E (Hepatol Res 2007;37:S101-5) ©

Yo 304 =& B e C "R 4 2 #°% ﬁ*ﬁ%ﬂ »* PCRZ#PBle® 3 £ B H*:}ﬁ;i&
FR T A(TEREBIFR L) BEF IR 41% é;éﬁ’ﬁ HBV DNA 7% & > 2 %20
= DNA B2 % ¢ & ARG B4 G oo A 145 2 R % o FI A p 2 R E
}&J"lﬁhrsﬁk‘g R B R L BEEAKREY LI J Med Virol
2007;79:1674-8) °



C a]3+%
P 16 % 24 £ 2x ] F 3 F 6 Wio K ¥ H 23] % 33 HCV E % 4 2 % »<(NEIM

¥

2007;357:1661) -
ot o B CFRF L PR PR LRI (B



FPEL FOEBPEE - MBITLRATL LR BFER

APHIE T J B RAT 0 F S N BIRRERE S § SRR E )

5 o BR G TAE AR T LA AERA T D FE e ¥ o & BF
B B DR TA S RS T 13-4k R 0 2 g 145%

5
B i FHEE TR gAek > TEBAPFURE AL AP R PR Y o
o SEFMR S A2 R4 o R b g#%ﬁo*%ﬁ@%%
5 AR H - ABM Ry RE -tk Bl ELS - ABYFRE Y B xR
o & o /ﬁri%ﬁﬁ”ﬁé - A h?é‘é/é%’bB:‘;'J”*-"‘(ﬁ?)%"ﬁFé ’ijf‘u’ﬁ?é‘i
DI S B AL R 7 o

A M REES L ;g R - e MYEFBYEY R LA

P Y 0 - P a2 BAFUE FAulAFEAR

TEFLTY AR 2 DR

$o A BMEY AR QYT 2 hiEEd > P 13- 14K 240 % 4
3 145% i % Ry i FRE TR pAek > TE BAFUE R T
AP EREH S DI G o ¥ 1992 £ iS5 B R R B AR g LS AR A
R RE S B R Gae & o B8 o Fd 3 F M REHFEILI R
-G BT BYRE Y R LA S pAET - 2 eE s BAPFY

R R il AR AR K AL o

10



F3# 32 # RS HBsAg(+), HBeAg (1) # 214 5 RRABHBIGH 2L L4 3 R
FARTRE LB

% — F% 4 1 1 HBsAg(+)/HBeAg(-)2. # #.#72 F+ % » 5 & p ¥ % {7 HBIG -
Pavd @2t g LAYy FP Ay - Aok Y WART R Atk
EWELF I B PR 0 BRI FE S R A 4T e
Panfcken976 B %7 B &G PR B FT308 55% 4 7 3 45%
hip ke &3 eehiudl v 0 IRE? XS g G} oo

=

F- 25 B 02 AR PR R B2l o 2RA- E{SE
TR ERE PO A ST A BFEEREEF > 2 S 0
B R BRI o

FHRHIIEZOF RTE > TR BRETIZ R F B LA RS- BF
RRQSER) M QA FhF e TPt s 7L EMAELRD
R 2E BRI ek R g

FHEERTT AR B

~

¥ - &tk 2 765 = HBsAg(+)/HBeAg(-) # =3 3+ 47 » 4 4

>

(4/765 2 0.5%) % 4 & + B 127 Ji » 460 #(460/765 » 60.1%)F 4 £ £ & o
BEEE B9 (l1%)F 4+ LB s B 7 207 2B XAl 2

4 ] pFpR p ¥ %4 HBIG- § p %64 HBIG 2 B %% & p % >4 HBIG

2 BEFRFL YL 0.6%L 0.5% -

A3 %% > o HBeAg(-) mother #74 2.3 %, % %73 #& > 3 HBIG,
5+t HBeAg (+) mother 3 i, fe o5 S e 2 RF o BE2R P 2 B 5%
£z N HBIG % & F 4303+ F R ehiw > e £d % HBIG 2 p ¢

A

Pl A ERG RAMG, BRI prk BE G

11



12 2 X 5 k2l 4l
:'IF N AR ‘S‘E“a‘ °

o, 1 i

_.’L"A\L\

N e

F# %3 M|MEBCE2 DARFARFLZFAZ-AFRTHE i HBE - p RpL
/r"%'

SRS LY T

S hfp A A ERFTRETREMEBRAF LT LR DT
Fo LI ARIFARL oA R L F ARSI P TR E A T 2

WY DR HR IR T - TR FFTI R R

T
B PR BAfr CAPF LR - # 2 ME i 400 2 6 51 L H ol

12



(£) FHop

FPEL FPERYLEH- R BAFEA T LR ETR

1. Chen HL, Chang MH, Ni YH, Hsu HY, Lee PI, Lee CY, Chen DS. Seroepidemiology of
hepatitis B virus infection in children: Ten years of mass vaccination in Taiwan. JAMA
1996;276:906-8.

2. Chang MH, Chen CJ, Lai MS, Hsu HM, Wu TC, Kong MS, Liang DC, et al. Universal
hepatitis B vaccination in Taiwan and the incidence of hepatocellular carcinoma in
children. Taiwan Childhood Hepatoma Study Group. N Engl J Med 1997;336:1855-9.

3. World health Organization. Hepatitis B vaccine-making global progress. EPI update 31,
1996. Geneva: World Health Organization.

4. Lee CY, Huang LM, Chang MH, Hsu CY, Wu SJ, Sung JL, Safary A. The protective
efficacy of recombinant hepatitis B vaccine in newborn infants of hepatitis B e
antigen-positive-hepatitis B surface antigen carrier mothers. Pediatr Infect Dis J
1991;10:299-303.

5. Stevens CE, Toy PT, Taylor PE, Lee T, Yip HY. Prospects for control of hepatitis B virus
infection: implications of childhood vaccination and long-term protection. Pediatrics
1992;90:170-3.

6. Poovorawan Y, Sanpavat S, Pongpunglert W, Chumdermpadetsuk S, Sentrakul P,
Vandepapeliere P, Safary A. Long term efficacy of hepatitis B vaccine in infants born to
hepatitis B e antigen-positive mothers. Pediatr Infect Dis J 1992;11:816-21

7. Resti M, Azzari C, Rossi ME, Adami Lami C, Tucci F, Vierucci A. Five-year follow-up of
vaccination against hepatitis B virus in newborns vaccinated with a reduced number of
doses. Vaccine 1991;9:15-8.

8. Gonzalez ML, Gonzalez JB, Salva F, Lardinois R. A 7-year follow-up of newborns
vaccinated against hepatitis B. Vaccine 1993;11:1033-6.

9. Ding L, Zhang M, Wang Y, Zhou S, Kong W, Smego RA Jr. A 9-year follow-up study of
the immunogenicity and long-term efficacy of plasma-derived hepatitis B vaccine in
high-risk Chinese neonates. Clin Infect Dis 1993;17:475-9.

10. Beasley RP, Hwang LY, Lee GC, Lan CC, Roan CH, Huang FY, Chen CL. Prevention
of perinatally transmitted hepatitis B virus infections with hepatitis B virus infections with
hepatitis B immune globulin and hepatitis B vaccine. Lancet 1983;2:1099-102.

11. Hsu HM, Lee SC, Wang MC, Lin SF, Chen DS. Efficacy of a mass hepatitis B

13



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

immunization program after switching to recombinant hepatitis B vaccine: a
population-based study in Taiwan. Vaccine 2001;19:2825-9.

Da Villa G, Peluso F, Picciotto L, Bencivenga M, Elia S, Pelliccia MG. Persistence of
anti-HBs in children vaccination against viral hepatitis B in the first year of life:
follow-up at 5 and 10 years. Vaccine 1996;14:1503-5.

Resti M, Azzari C, Mannelli F, Rossi ME, Lionetti P, Vierucci A. Ten-year follow-up
study of neonatal hepatitis B immunization: are booster injections indicated? Vaccine
1997;15:1338-4.

Wainwright RB, Bulkow LR, Parkinson AJ, Zanis C, McMahon BJ. Protection provided
by hepatitis B vaccine in a Yupik Eskimo population—Results of a 10-Year Study. J
Infect Dis 1997;175:674-7.

Fujisawa T, Onoue M, Inui A, Kosugi T. Serial changes in titers of antibody to hepatitis B
surface antigen after immunization of infants born to mothers with hepatitis B e antigen. J
Pediatr Gastroenterol & Nutr 1996;23:270-4.

Coursaget P, Leboulleux D, Soumare M, le Cann P, Yvonnet B, Chiron JP, Coll-Seck
AM, et al. Twelve-year follow-up study of hepatitis B immunization of Senegalese
infants. J Hepatol 1994;21:250-4.

Huang LM, Chiang BL, Lee CY, Lee PI, Chi WK, Chang MH. Long-term response to
hepatitis B vaccination and response to booster in children born to mothers with hepatitis
B e antigen. Hepatology 1999;29:954-9.

Banatvala JE, Van Damme P. Hepatitis B vaccine — do we need booster? J Viral Hepatitis
2003:10:1-6.

Van Hattum J, Maikoe T, Poel J, et al. In vitro anti-HBs production by individual B cells
of responders to hepatitis B vaccine who subsequently lost antibody. In: Hollinger FB,
Lemon SM, Maccolis HS, editors. Viral Hepatitis and Liver Disease. Villiams & Wilkins:
Baltimore, MD, 1991:774-6.

Lin YC, Chang MH, Ni YH, Hsu HY, Chen DS. Long-term immunogenicity and efficacy
of universal hepatitis B virus vaccination in Taiwan. J Infect Dis 2003; 187:134-8.
Young BWY, Lee SS, Lim WL, Yeoh EK. The long-term efficacy of plasma-derived
hepatitis B vaccine in babies born to carrier mothers. J Viral Hepatitis 2003; 187: 23-30.
European consensus group on hepatitis B immunity. Are booster immunizations needed

for lifelong hepatitis B immunity? Lancet 2000;355:561-65.

14



23. Coursaget P, Yvonnet B, Chotard J, Sarr M, Vincelot P, N’doye R, Diop-Mar I, et al.
Seven-year study of hepatitis B vaccine efficacy in infants from an endemic area
(Senegal). Lancet 1986;2:1143-5.

24. Hadler SC, Francis DP, Maynard JE, Thompson SE, Judson FN, Echenberg DF, Ostrow
DG, et al. Long-term immunogenicity and efficacy of hepatitis B vaccine in homosexual
men. N Engl J Med 1986;315:209-14.

25. Poovorawan Y, Sanpavat S, Chumdermpadetsuk S, Safary A. Longterm hepatitis B
vaccine in infants born to hepatitis B e antigen positive mothers. Archives of Disease in
Childhood 1997;77:F47-51.

26 . Lu CY, Chiang BL, Chi WK, Chang MH, Ni YH, Hsu HM, Twu SJ, Su 1J, Huang LM,
Lee CY.Waning immunity to plasma-derived hepatitis B vaccine and the need for

boosters 15 years after neonatal vaccination. Hepatology. 2004 Dec;40(6):1415-20.

+33 2 # M5 HBsAg(+), HBeAg (-)2 # 2 2 pF5 A R A HBIGH* 2L LR+ R

FALEGIFLEE
1. Acharya SK, Dasarathy S, Kumer TJ, Sushma S, Prasanna KS, Tandon A, Sreenivas V, et

al. Fulminant hepatitis in a tropical population: clinical course, cause, and early predictors

of outcome. Hepatology 1996;23:1448-55.

Beasley RP, Hwang LY, Lee GC, et al. Prevention of perinatally transmitted hepatitis B

virus infections with hepatitis B virus infections with hepatitis B immune globulin and

hepatitis B vaccine. Lancet 1983; 2: 1099-102.

3. Beath SV, Boxall EH, Watson RM, Tarlow MJ, Kelly DA. Fulminant hepatitis B in
infants born to anti-HBe hepatitis B carrier mothers. BMJ 1992;304:1169-70.

4. Boxall EH, Sira JA, EL-Shuhkri N, Kelly DA. Long-term persistence of immunity to
hepatitis B after vaccination during infancy in a country where endemicity is low. J Inf
Dis 2004;190:1264-9.

5. Chang MH, Chen DS, Hsu HC, Hsu HY, Lee CY, et al. Merternal transmission of
hepatitis B virus in childhood hepatocellular carcinoma. Cancer 1989; 64:2377-80.

6. Chang MH, Hsu HY, Ni YH, Tsai KS, Lee PI, Chen PJ, Hsu YL, Chen DS. Precore stop
codon mutation in chronic hepatitis B virus infection in children: its relation to Hepatitis
B e seroconversion and maternal hepatitis B surface antigen. J Hepatol 1998;28:915-922.

7. Chang MH, Lee CY, Chen DS, Hsu HC, Lai MY. Fulminant hepatitis in children in
Taiwan: the important role of hepatitis B virus. J Pediatr 1987;111:34-9.

8. Chen HL, Chang CJ, Kong MS, Huang FC, Lee HC, Lin CC, Liu CC, Lee IH, Wu TC,
Wu SF, Ni YH, Hsu HY, Chen DS. Fulminant hepatic failure in children in endemic areas
of HBV infiction: 15 years after universal hepatitis B vaccination. Hepatology
2004;39:58-63.

9. Hsu HY, Chang MH, Ni YH, Chen HL. Survey of hepatitis B surface variant infection in
children 15 years after a nationwide vaccination programme in Taiwan. Gut.
2004;53:1499-503.

»

15



10.

1.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

Hsu HY, Chang MH, Ni YH, Lin HH, Wang SM, Chen DS. Surface gene mutants of
hepatitis B virus in infants who develop acute or chronic infections despite
immunoprophylaxis. Hepatology 1997;26:786-91.

Hsu HY, Chang MH, Ho HN, Hsieh RP, Lee SD, Chen DS, et al. Association of
HLA-DR14-DR52 with low responsiveness to hepatitis B vaccine in Chinese residents in
Taiwan. Vaccine 1993;11;1437-40.

Lee PI, Chang LY, Lee CY, Huang LM, Chang MH. Detection of hepatitis B surface gene
mutation in carrier children with or without immunoprophylaxis at birth. J infect Dis
1997;176:427-30.

Lee WM. Hepatitis B virus infection. N Engl J Med 1997; 337: 1733-45.

Lo KJ, Tsai YT, Lee SD, et al. Immunoprophylaxis of infection with hepatitis B virus in
infants born to hepatitis B surface antigen-positive carrier mothers. J Infect Dis 1985; 152:
817-22.

Lok AS. Chronic hepatitis B. N Engl J Med 2002; 346: 1682-3.

Rosh JR, Schwersenz AH, Groisman G, Benkov KJ, LeLeiko NS. Fatal fulminant
hepatitis B in an infant despite appropriate prophylaxis. Arch Pediatr Adolesc Med
1994;148:1349-51.

Stevens CE, Neurath RA, Beasley RP, Szmuness W. HBeAg and anti-HBe detection by
radioimmunoassay: correlation with vertical transmission of hepatitis B virus in Taiwan. J
Med Virol 1979; 3: 237-41.

Tang JR, Hsu HY, Lin HH, Ni YH, Chang MH. Hepatitis B surface antigenemia at birth:
A long-term follow up study. J Pediatr 1998;133:374-7.

Tsai TY, Lo KJ, Lee SD, et al. Imnmunoprophylaxis against hepatitis B virus infection: a
controlled trial in infants born to HBeAg-negative HBsAg carrier mothers in Taiwan.
Chin J Gasteroenterol 1984; 1: 181-5.

Vanclaire H, Cornu C, Sokal EM. Fulminant hepatitis B in an infant born to a hepatitis
Be-antibody positive, DNA-negative mother. Arch Dis Child 1991;66:983-5.

Yang YJ, Liu CC, Chen TJ, Lee MF, Chen SH, Shih HH, Chang MH. Role of hepaitits B
immunoglobulin in infants born to hepatitis B e antigen-negative carrier mothers in
Taiwan. Pediatr Infec Dis J 2003; 22: 584-8.

T3 %3 REBCZ DURIBIFLLAL-L 3 TRE B p Bp s

Sung JL, Chen DS. Hepatitis B surface antigen and antibody in liver disease in Taiwan.
Proc. 5th Asian-Pacific Congress of Gastroenterology, Singapore, 1976;99:265-9.

1.

2.

Sung JL, Liaw YF, Shih PL, et al. Studies on carriers of hepatitis B antigen. Proc Internatl
Symposium on Hepatitis, Taipei. 1974;99:85-91.

Sung JL, Shih PL, Liaw YF, et al. A survey and follow-up study of anicteric hepatitis,
other asymptomatic liver disease and hepatitis B surface antigen carriers. J Formosan
Med Assoc 1979;78:452-9.

Wu JS, Chen CH, Chiang YH, et al. Hepatitis B virus infection in Taiwan. J Formosan
Med Assoc 1980;79:760-7.

Chen DS, Sung JL. Hepatitis B virus infection and chronic liver disease in Taiwan. Acta
Hepato-Gastroenterol 1978;25:423-30.

Chen DS, Sung JL, Lai MY. A seroepidemiologic study of hepatitis B virus infection in

16



Taiwan. J] Formosan Med Assoc 1978;77:908-18.

7. Chen DS, Sung JL, Lai MY. Hepatitis B e antigen and antibody in chronic liver disease
and hepatocellular carcinoma. Acta Hepato-Gastroenterol 1981;28:288-91.

8. Sung JL. Hepatitis B virus infection and its sequelae in Taiwan. Proc. Natl Sci Counc B,
ROC. 1981;5:385-9.

9. Liaw YF, Chu CM, Su 1J, et al. Clinical and histological events preceding HBeAg
seroconversion in chronic type B hepatitis. Gastroenterology 1983;84:216-9.

10.Lo KJ, Tong MJ, Chien MC, et al. The natural course of HBsAg-positive chronic active
hepatitis in Taiwan. J Infect Dis 1982;146:205-10.

11.Su 1J, Lai MY, Hsu HC, et al. Diverse virologic, histologic and prognostic implications of
seroconversion from HBeAg to anti-HBe in chronic hepatitis B virus infection. J Hepatol
1986;3:182-9.

12.Chen DS, Kuo G, Sung JL, et al. Hepatitis C virus infection in an area hyperendemic for
hepatitis B and chronic liver disease: the Taiwan experience. J Infect Dis
1990;162:817-22.

13. Wang JT, Wand TH, Lin JT, et al. HCV RNA in saliva of patients with posttransfusion
hepatitis C infection. Lancet 1991;337:48.

14.Chen PJ, Lin MH, Tai KF, et al. The Taiwanese hepatitis C virus genome: sequence
determination and mapping the 5‘termini of viral genomic and antigenomic RNA.
Virology 1992;188:102-13.15.

15.Lee SD, Chan CY, Wang YC, et al. Seroepidemiology of hepatitis C virus infection in
Taiwan. Hepatology 1991;13:830-33.

16.Chen DS, Hsu HM, Sung JL, et al. A mass vaccination program in Taiwan against HBV
infection in infants of HBsAg carrier mothers. JAMA 1987;257:2597-603.

17.Hsu HM, Chen DS, Chuang CH, et al. Efficacy of a mass hepatitis B vaccination program
in Taiwan. JAMA 1988,260:2231-5.

18. Yang PM, Chen DS, Lai MY, et al. Clinicopathological studies of asymptomatic HBsAg
carriers: with special emphasis on the carriers older than 40 years.
Hepatogastroenterology 1987;34:251-4.

19.Beasley RP. Hepatitis B virus: the major etiology of hepatocellular carcinoma. Cancer
1988;61:1942-56.

20.Lo KJ, Lee SD, Tsai YT, et al. Long-term immunogenicity and efficacy of hepatitis B
vaccine in infants born to HBeAg-positive HBsAg-carrier mothers. Hepatology
1988;8:1647-50.

21.Liaw YF, Pao CC, Chu CM, et al. Changes of serum HBV DNA in two types of clinical
events preceding spontaneous HBeAg seroconversion in chronic type B hepatitis.
Hepatology 1987;7:1-3.

22.Tsai SL, Yang PM, Lai MY, et al. Natural history of HBsAg-positive cirrhosis in Taiwan:
a clinicopathologic study. J Gastroenterol Hepatol 1988;3:583-92.

23.Kao JH, Chen PJ, Lai MY, Chen DS. Hepatitis B genotypes correlate with clinical
outcomes in patients with chronic hepatitis B. Gastroenterology 2000; 118: 554-9.

24.Kao JH. Hepatitis B viral genotypes: clinical relevance and molecular characteristics. J
Gastroenterol Hepatol 2002;17:643-50.

25.Liu CJ, Kao JH, Chen PJ, Lai MY, Chen DS. Molecular epidemiology of hepatitis B viral
serotypes and genotypes in Taiwan. J Biomed Sci 2002;9:166-70.

26.Kao JH, Chen DS. Hepatitis B virus genotypes and hepatocellular carcinoma in
Japan-Reply. Gastroenterology 2001;120:1564-5.

27.Kao JH, Chen PJ, Lai MY, Chen DS. Genotypes and clinical phenotypes of hepatitis B

17



virus in patients with chronic hepatitis B virus Infection. J Clin Microbiol
2002;40:1207-9.

28.Kao JH, Chen PJ, Lai MY, Chen DS. Clinical and virological aspects of hepatitis B
genotypes B and C-infected blood donors. J Clin Microbiol 2002;40:22-5.

29.Kao JH, Wu NH, Chen PJ, Lai MY, Chen DS. Hepatitis B genotypes and the response to
interferon therapy. J Hepatol 2000;33:998-1002.

30.Kao JH, Liu CJ, Chen DS. Hepatitis B viral genotypes and lamivudine resistance J
Hepatol 2002;36:303-4.

31.Kao JH. Clinical relevance of hepatitis B viral genotypes: a case of de’ja’ vu? J
Gastroenterol Hepatol 2002;17:113-5.

32.Magnius LO, Norder H. Subtypes, genotypes and molecular epidemiology of the hepatitis
B virus as reflected by sequence variability of the S-gene. Intervirology 1995;38:24-34.

33.Norder H, Courouce AM, Magnius LO. Complete genomes, phylogenetic relatedness, and
structural proteins of six strains of the hepatitis B virus, four of which represent two new
genotypes. Virology 1994;198:489-503.

34.Stuyver L, De Gendt S, Van Geyt C, et al. A new genotype of hepatitis B virus: complete
genome and phylogenetic relatedness. J Gen Virol 2000;81:67-74.

35.KaoJH, ChenDS. Global controlof hepatitisBvirus infection. Lancet Infectious Dis
2002;2:395-403.

36.Ding X, Mizokami M, Yao G, et al. Hepatitis B virus genotype distribution among
Chronic hepatitis B virus carriers in Shanghai, China. Intervirology 2001;44:43-7.

37.Fujie H, Moriya K, Shintani Y, Yotsuyanagi H, lino S, Koike K. Hepatocellular B virus
genotypes and hepatocellular carcinoma in Japan. Gastroenterology 2001;120:1564-5.

38.Hsu HY, Chang MH, Chen DS, et al. Baseline seroepidemiology of hepatitis B virus
infection in children in Taipei, 1984: a study just before mass hepatitis B vaccination
program. J Med Virol 1986;18:301-7.

39.Ni YH, Chang MH, Huang LM, Chen HL, Hsu HY, Chiu TY, Tsai KS, Chen DS.
Hepatitis B Virus Infection in Children and Adolescents in a Hyperendemic Area: 15
Years after Mass Hepatitis B Vaccination. Ann Intern Med 2001;135:796-800.

40.Chang MH, Chen CJ, Lai MS, Hsu HM, Wu TC, Kong MS, et al. Universal hepatitis B
vaccination in Taiwan and the incidence of hepatocellular carcinoma in children. Taiwan
Childhood Hepatoma Study Group. N Engl J Med 1997;336:1855-59.

41.Lai MMC. The molecular biology of hepatitis delta virus. Ann Rev Biochem

1995;64:259-286.

42.Govindarajan S, De Cock KM, Redeker AG. Natural course of delta superinfection in
chronic hepatitis B virus-infected patients: histologic study with multiple liver biopsies.
Hepatology 1986;6:640-4.

43.Govindarajan S, Chin KP, Redeker AG et al. Fulminant B viral hepatitis: role of delta
antigen. Gastroenterology 1984;86:1417-20.
44 . Hadler SC, De Monzon M, Ponzetto A, et al. Delta virus infection and severe hepatitis.
An epidemic in the Yucpa Indians of Venezuela. Ann. Intern. Med. 1984;100:339-44.
45.Chen DS, Lai MY, Sung JL. Delta agent infection in patients with chronic liver diseases
and hepatocellular carcinoma--an infrequent finding in Taiwan. Hepatology
1984;4:502-3.

46.Chen PJ, Chen DS, Chen CR, et al. Delta infection in asymptomatic carriers of hepatitis B
surface antigen: low prevalence of delta activity and effective suppression of hepatitis B
virus replication. Hepatology 1988;8:1121-4.

18



47.Hsu HM, Wang YF, Lo SH, et al. Hepatitis D virus infection among intravenous drug
abusers in Taiwan: analysis of risk factors and liver function tests. J Med Virol
1990;31:76-81.

48. Gaeta GB, Stroffolini T, Chiaramonte M, et al. Chronic hepatitis D: a vanishing disease?
An Italian multicenter study. Hepatology 2000;32:824-827.

49.Huo TI, Wu JC, Lin RY, et al. Decreasing hepatitis D virus infection in Taiwan: an
analysis of contributory factors. J Gastroenterol Hepatol 1997;12:747-51.

50.Kao JH, Chen PJ, Lai MY, Chen DS. Hepatitis D viral genotypes in intravenous drug
users in Taiwan: decreasing prevalence and no preference for hepatitis B viral genotypes.
J Clin Microbiol 2002;40:3047-9.

51.Choo QL, Kuo G, Weiner AJ, Overby LR, Bradley DW, Houghton M. Isolation of a
cDNA derived from a blood-borne non-A, non-B viral hepatitis genome. Science
1989;244: 359-62.

52.Farci P, Purcell RH. Clinical significance of hepatitis C virus genotypes and quasispecies.
Semin Liver Dis 2000;20:103-26.

53.Kao JH, Tsai SL, Yang PM, et al. A clinicopathologic study of chronic non-A,non-B(type
C) hepatitis in Taiwan: comparison between posttransfusion and sporadic patients. J
Hepatol 1994;21:244-9.

54.Wu JS, Lee HF, Hsiau HL, et al. Genotype distribution of hepatitis C virus infection in
Taiwan. ] Med Virol 1994;44:74-9.

55.Kao JH, Chen PJ, Lai MY, Yang PM, Sheu JC, Wang TH, Chen DS. Genotypes of
hepatitis C virus in Taiwan and the progression of liver disease. J Clin Gastroenterol
1995:21:233-7.

56.Kao JH, Chen PJ, Lai MY, et al. Superinfection of heterologous hepatitis C virus in a
patient with chronic type C hepatitis. Gastroenterology 1993;105:583-7.

57.Kao JH, Chen PJ, Lai MY, et al. Mixed infections of hepatitis C virus as a factor in acute
exacerbation of chronic type C hepatitis. J Infect Dis 1994;170:1128-33.

58.Kao JH, Chen PJ, Lai MY, et al. Quasispecies of hepatitis C virus and genetic drift of the
hypervariable region in chronic type C hepatitis. J Infect Dis 1995;172:261-4.

59.Kao JH, Lai MY, Chen PJ, et al. Clinical significance of serum hepatitis C virus titers in
patients with chronic type C hepatitis. Am J Gastroenterol 1996;91:506-1.

60.Bréchot, C., V. Thiers, D. Kremsdorf, B. Nalpas, S. Pol, and P. Paterlini-Brechot. 2001.
Persistent hepatitis B virus: clinically significant or purely occult? Hepatology
34:194-203.

61.Cacciola I, Pollicino T, Squadrito G, et al. Occult hepatitis B virus infection in patients
with chronic hepatitis C liver disease. N Engl ] Med 1999;341:22-26.

62. Mehta SH, Brancati FL, Sulkowski MS, Strathdee SA, Szklo M, Thomas DL. Prevalence
of type 2 diabetes mellitus among persons with hepatitis C virus infection in the United
States. Ann Intern Med 2000;133:592-9.

63. Caronia S, Taylor K, Pagliaro L, Carr C, Palazzo U, Petrik J, O'Rahilly S, Shore S, Tom
BD, Alexander GJ. Further evidence for an association between non-insulin-dependent
diabetes mellitus and chronic hepatitis C virus infection. Hepatology 1999;30:1059-63.

64. Petit JM, Bour JB, Galland-Jos C, Minello A, Verges B, Guiguet M, Brun JM, Hillon P.
Risk factors for diabetes mellitus and early insulin resistance in chronic hepatitis C. J
Hepatol 2001;35:279-83.

65. Akbar DH, Siddique AM, Ahmed MM. Prevalence of Type-2 diabetes in patients with
hepatitis C and B virus infection in Jeddah, Saudi Arabia. Med Princ Pract 2002;11:82-5.

19



66.Custro N, Carroccio A, Ganci A, Scafidi V, Campagna P, Di Prima L, Montalto G.

Glycemic homeostasis in chronic viral hepatitis and liver cirrhosis. Diabetes Metab
2001;27:476-81.

67.Ryu JK, Lee SB, Hong SJ, Lee S. Association of chronic hepatitis C virus infection and

diabetes mellitus in Korean patients. Korean J Intern Med 2001;16:18-23.

68.Okan V, Araz M, Aktaran S, Karsligil T, Meram I, Bayraktaroglu Z, Demirci F. Increased

frequency of HCV but not HBV infection in type 2 diabetic patients in Turkey. Int J Clin
Pract 2002;56:175-7.

69.Lai MY, Kao JH, Yang PM, et al. Long-term efficacy of ribavirin plus interferon a in the

treatment of chronic hepatitis C. Gastroenterology 1996;111:1307-12.

69.McHutchison JG. Hepatitis C advances in antiviral therapy: What is accepted treatment

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

now? J Gastroenterol Hepatol 2002;17:431-41.

McHutchinson JG, Gordon S, Schiff ER, Shiffman ML, Lee WM, Rustgi VK, Goodman
Z, Ling MH, Cort S, Albrecht JK. Interferon alfa-2b monotherapy versus interferon alfa
2b plus ribavirin as initial treatment for chronic hepatitis C: results of a US multi-center
randomized controlled trial. N Engl J] Med 1998;339:1485-92.

Poynard T, Marcellin P, Lee SS, Niederau C, Minuk GS, Ideo G, Bain V, Heathcote J,
Zeuzem S, Trepo C, Albrecht J. Randomised trial of interferon alpha2b plus ribavirin for
48 weeks or for 24 weeks versus interferon alpha2b plus placebo for 48 weeks for
treatment of chronic infection with hepatitis C virus. International Hepatitis Interventional
Therapy Group. Lancet 1998;352:1426-32.

Alter HJ. Transfusion transmitted hepatitis C and non-A, non-B, non-C. Vox Sang
1994;67:19-24.

Simons JN, Leary TP, Dawson GJ, et al. Isolation of novel virus-like sequences
associated with human hepatitis. Nature Medicine 1995;1:564-9.

Linnen J, Wages J, Zhang-Keck ZY, et al. Molecular cloning and disease association of
hepatitis G virus: a transfusion-transmissible agent. Science 1996;271:505-8.

Nishizawa T, Okamoto H, Konishi K, Yoshizawa H, Miyakawa Y, Mayumi M. A novel
DNA virus (TTV) associated with elevated transaminase levels in posttransfusion
hepatitis of unknown etiology. Biochem Biophys Res Commun 1997;241:92-7.

Kao JH, Chen PJ, Lai MY, et al. GB virus-C/hepatitis G virus infection in an area
endemic for viral hepatitis, chronic liver disease, and liver cancer. Gastroenterology
1997;112:1265-70.

Kao JH, Chen W, Hsiang SC, Chen PJ, Lai MY, Chen DS. Prevalence and implication of
TT virus infection: minimal role in patients with non-A~E hepatitis in Taiwan. J] Med
Virol 1999;59:307-12.

Mushahwar IK. Recently discovered blood-borne viruses: are they hepatitis viruses or
merely endosymbionts? J Med Virol 2000;62:399-404.

Tanaka Y, Primi D, Wang RYH, et al. Genomic and molecular evolutionary analysis of a
newly identified infectious agent (SEN virus) and its relationship to the TT virus family. J
Infect Dis 2001;183:359-67.

Umemura T, Yeo AE, Sottini A, et al. SEN virus infection and its relationship to
transfusion-associated hepatitis. Hepatology 2001;33:1303-11.

Kao JH, Chen W, Chen PJ, Lai MY, Chen DS. Prevalence and implication of a newly
identified infectious agent (SEN virus) in Taiwan. J Infect Dis 2002;185:389-92.

Rigas B, Hasan I, Rehman R, Donahue P, Wittkowski KM, Lebovics E. Effect on

20



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

treatment outcome of coinfection with SEN viruses in patients with hepatitis C. Lancet
2001;358:1961-2.

Liaw YF.Role of hepatitis C virus in dual and triple hepatitis virus infection. Hepatology
1995;22:1101-8.

Sanchez-Tapias JM, Costa J, Mas A, Bruguera M, Rodes J. Influence of hepatitis B virus
genotype on the long-term outcome of chronic hepatitis B in western patients.
Gastroenterology 2002;123:1848-1856.

Wai CT, Chu CJ, Hussain M, Lok AS. HBV genotype B is associated with better response
to interferon therapy in HBeAg(+) chronic hepatitis than genotype C. Hepatology
2002;36:1425-1430.

Akuta N, Suzuki F, Kobayashi M, Tsubota A, Suzuki Y, Hosaka T, Someya T, Saitoh S,
Arase Y, lkeda K, Kumada H. The influence of hepatitis B virus genotype on the
development of lamivudine resistance during long-term treatment. J Hepatol
2003;38:315-321.

Sumi H, Yokosuka O, Seki N, Arai M, Imazeki F, Kurihara T, Kanda T, Fukai K, Kato M,
Saisho H. Influence of hepatitis B virus genotypes on the progression of chronic type B
liver disease. Hepatology 2003;37:19-26.

Sugauchi F, Orito E, Ichida T, Kato H, Sakugawa H, Kakumu S, Ishida T, Chutaputti A,
Lai CL, Gish RG, Ueda R, Miyakawa Y, Mizokami M. Epidemiologic and virologic
characteristics of hepatitis B virus genotype B having the recombination with genotype C.
Gastroenterology 2003;124:925-32.

Yuen MF, Sablon E, Yuan HJ, Wong DK, Hui CK, Wong BC, Chan AO, Lai CL.
Significance of hepatitis B genotype in acute exacerbation, HBeAg seroconversion,
cirrhosis-related complications, and hepatocellular carcinoma. Hepatology
2003;37:562-7.

Angulo P: Nonalcoholic fatty liver disease. N Engl J Med 346:1221, 2002.

Bugianesi E et al: Expanding the natural history of nonalcoholic steatohepatitis: from
cryptogenic cirrhosis to hepatocellular carcinoma. Gastroenterology 123:134, 2002.
Chang HY et al: Prevalence of dyslipidemia and mean blood lipid values in Taiwan:
results from the Nutrition and Health Survey in Taiwan (NAHSIT, 1993-1996). Chin J
Physiol. 45:187, 2002.

Lin YC et al: Prevalence of overweight and obesity and its associated factors: findings
from National Nutrition and Health Survey in Taiwan, 1993-1996. Prev Med 37: 233,
2003.

Wei JN et al: National surveillance for type II diabetes mellitus in Taiwanese children.
JAMA 90:1345, 2003.

Cooksley WG, Piratvisuth T, Lee SD, Mahachai V, Chao YC, Tanwandee T, et al.
Peginterferon alpha-2a (40 kDa): an advance in the treatment of hepatitis B e
antigen-positive chronic hepatitis B. J Viral Hepat 2003;10:298-305.

Janssen HL, van Zonneveld M, Senturk H, Zeuzem S, Akarca US, Cakaloglu Y, et al.
Pegylated interferon alfa-2b alone or in combination with lamivudine for HBeAg-positive
chronic hepatitis B: a randomised trial. Lancet 2005;365:123-9.

Yuen MF, Wong DK, Sablon E, Yuan HJ, Sum SM, Hui CK, et al. Hepatitis B virus
genotypes B and C do not affect the antiviral response to lamivudine. Antiviral Therapy
2003;8:531-4.

21



98. Chan HL, Wong ML, Hui AY, Chim AM, Tse AM, Hung LC, et al. Hepatitis B virus
genotype has no impact on hepatitis B e antigen seroconversion after lamivudine
treatment. World J Gastroenterol 2003;9:2695-7.

99. Kao JH, Chen DS. HBV genotypes: epidemiology and implications regarding natural
history. Current Hepatitis Report (in press).

100.Liu CJ, Kao JH, Chen DS, Therapeutic implications of hepatitis B virus genotypes. Liver
International (in press) (Correspondence author).

101.Liu CJ, Jeng YM, Chen PJ, Lai MY, Yang HC, Huang WL, Kao JH, Chen DS. Influence
of metabolic syndrome, viral genotype and antiviral therapy on superimposed fatty liver
disease in chronic hepatitis C. Antiviral Therapy 2005;10:405-415.

102.Liu CJ, Chen PJ, Jeng YM, Huang WL, Yang WS, Lai MY, Kao JH, Chen DS. Serum
adiponectin correlates with viral characteristics but not histologic features in patients with
chronic hepatitis C. J Hepatol 2005;43:235-242.

103. Tloeje UH, Yang HI, Su J, et al. Predicting liver cirrhosis risk based on the level of
circulating hepatitis B viral load. Gastroenterology 2006;130:678-86.

104.Chen CJ, Yang HI, Su J, et al. Risk of Hepatocellular carcinoma across a biological
gradient of serum hepatitis B virus DNA level. JAMA 2006;295:65-73.

105. Hui CK, Lau GK. Immune system and hepatitis B virus infection. J Clin Virol. 2005
Dec;34 Suppl 1:S44-8.

106. Dal Molin G, Ansaldi F, Biagi C et al. Changing molecular epidemiology
of hepatitis C virus infection in Northeast Italy. ] Med Virol 2002:68:352-6.

=~ Vi
rPF LR P B

22



B 5L

SR T S

SCr*

Liu CH, Chen DS, Kao JH. Peginterferon alfa-2a and
ribavirin for 16 or 24 weeks in HCV. N Engl J Med. 2007
Oct 18;357(16):1661.

Lin CL, Liu CJ, Chen PJ, Lai MY, Chen DS, Kao JH.
High prevalence of occult hepatitis B virus infection in
Taiwanese intravenous drug users. J Med Virol. 2007

Nov;79(11):1674-8.

Hp JIJ

Chen DS. Hepatocellular carcinoma in Taiwan. Hepatol

Res. 2007 Sep;37 Suppl 2:S101-5.

Hp JIJ

Tseng TC, Liu CJ, Chen PJ, Lai MY, Lin CL, Kao JH, Chen
DS. Subgenotypes of hepatitis B virus genotype C do not
correlate with disease progression of chronic hepatitis B in

Taiwan. Liver Int. 2007 Sep;27(7):983-8.

Hp :nj

Kao JH. Appropriate use of interferon for treatment of]

chronic hepatitis B. Hepatol Res. 2007 Jul;37(s1):S47-S54.

Hp :nj

Lin CL, Liu CH, Chen W, Huang WL, Chen PJ, Lai MY,
Chen DS, Kao JH. Association of pre-S deletion mutant of]

hepatitis B virus with risk of hepatocellular carcinoma. J

Gastroenterol Hepatol. 2007 Jul;22(7):1098-103.

Hp :n]

Lin CL, Kao JH. To genotype or not to genotype: toward an
optimal tailoring of treatment of chronic hepatitis B. Clin

Infect Dis. 2007 Jun 15;44(12):1665-6.

Hp :n]

Lin CL, Liao LY, Liu CJ, Yu MW, Chen PJ, Lai MY, Chen
DS, Kao JH. Hepatitis B viral factors in HBeAg-negative
carriers with  persistently normal serum alanine

aminotransferase levels. Hepatology. 2007

May;45(5):1193-8.

Hp :n]

23




Ni YH, Huang LM, Chang MH, Yen CJ, Lu CY, You SL,
Kao JH, Lin YC, Chen HL, Hsu HY, Chen DS. Two
decades of universal hepatitis B vaccination in Taiwan:

impact and  implication for  future  strategies.

Gastroenterology. 2007 Apr;132(4):1287-93.

Hp :n]

10

Liu CJ, Kao JH.  Hepatitis B virus-related hepatocellular
carcinoma: epidemiology and pathogenic role of viral

factors. J Chin Med Assoc. 2007 Apr;70(4):141-5.

Hp :n]

11

Tsai FC, Liu CJ, Chen CL, Chen PJ, Lai MY, Kao JH, Chen
DS. Lower serum viral loads in young patients with

hepatitis-B-virus-related hepatocellular carcinoma. J Viral

Hepat. 2007 Mar;14(3):153-60.

Hp :n]

12

Response to a booster dose of hepatitis B vaccine in
adolescents who have received recombinant hepatitis B

vaccine in infancy.

#H A (in
manuscrip

t)

% SCI: Science Citation Index » %% £ 2. #p 7| 5 SCI #7¢ % Jﬂ" 33 T v o

24




% %% 1 DOH96-DC-1018

ot F A mE R 96 # RPHF T HF BT R

FEELIFUEBEHEE - B ARG L LR PR

HEBHE &~ Fre] 23n
FRAFL IR 2R

HEPF 96 12 1pi 96 127 31¢p

*j‘x;:r cI-E T %{,%lkifﬁi%‘ﬁfﬁ?ﬁw%ii*



B 4

11-12
13
14
19-22



FRIRFEL ¥ AR E HI L PR LR RS R BT
TR A%

PR FOERY R - BB APFLA T LR BER
4 gk DOH96-DC-1018

FE A 4 F ) e

FHEAFA L F A

PR ARBE A F R

VRIFARGE RBRELIGFR

FpARL Y 2 R

B2 RHE I BAFRE Y 0 ° ;ﬁa»H%ikiiiﬂﬁw“iﬁB“”*xm%
hEFaEgr e td > W BAPFLEw niRES T AIF LA P v ERB
Fpeng o AP AR R EEHFR Bo & (L R RE) B AT LR T ik
$10 47 1518 £ 008§ ST A2 TR R e S 0 S R (A7) £2)B
APFUE 5 hE P %4’P22W%$ﬁ°ﬁﬁﬁ?%z~{$ fj&a> %= % Bl
AR TA L iR AV UFEAREISE 7§ P E LT R R LB
w2

Lo VN R Jéfv Fouime wmur 033 P e F 4 (K 13-14 k) p a2

Sramd ive 5 (D)t 4 a8 Oy B APF £ v i aia) ~ Q)%
= g B A u}ﬁ B e - 1Rze (HBSAQ, anti HBs, anti-HBC) ~ (3)if 4c i3 &4— |
BiFgr o ~@A)Npifse- HivaftiaoB e S8 % - B BFE g

gﬁmp*u%@m,i%3&%£ﬁ$w%$ﬂ’ﬁsnw@%4 B
4V B o hip 872 1Bk Y 5 5 835(95.8%) ik A B X XWX EBREF B
FE (R A) e ABEREXE MU BIFE T iR E HBsAg gt I“* iy
2 %_0.2%C0-0. 8/) o Anti-HBc enrs 1+ 5 & 1. 7% - Anti-HBs ks & % 2_27. 9% -
2% kL5 B4 e X5 BiFdAy o

A g5 043 A EBFRL 2 EAMOBRE - BB RY o B
Baom 0 72.9%(396/543) e & feif 4o — & B AR v (s > 11IR>=10 mIU/mL 9
anti-HBse 3 27. 1%hE kX5 A2 B ”-#m%*' ERETIEAR I S L P = ]
RS B’T"h - Ay RILfS > AR ,-q,m’S\'m‘ﬁ% v )3 94%~ A A 4 <+ 10 mIU/mL
ikl o Biom < IR e A '“z"’%B”*a’iﬁ"é_if@’iﬁ P EEE R TR F g o A
ik 0-1-6 B ) PPEAZ > 53 A4 M R % S % AP o d bt o

JEP w0 oenlg % 7\”;7 CFER G - B RS R FBFAY ,kafmp LE B
13-14 phpFe 54 4 Byanifih4 o e £ %5 d R ]ﬁ“%'}.a'#m'@‘i‘x& © o B R
- ‘J;i”ﬁi%”t’%ffﬂj}ﬂ? FA B R o ANPIEH A E 2 A1 BT YT ;’,

Bigl 2 B BWLAERay P E o Al SR T A S Bﬂq’—#mggo;w_f_g?
WAEAKK AT S & fﬂiﬁa\i 5 E RNk o

P MAE(D 2 B)IBAFR B R iy £ R



Research Data Archive, Center for Disease Control, The Executive Yuan, R.O.C.
Readme file

Project Title: Study on the necessity of hepatitis B booster vaccination in adolescents

Project Number:DOH96-DC-1018

Executing Institute: Department of Pediatrics, National Taiwan University Hospital

Principal Investigator(P.1.): Li-Min Huang

P.I. Position Title: Professor and attending physician

P.I. Institute: Department of Pediatrics, National Taiwan University Hospital

Abstract:

Universal heaptits B vaccination in infancy has proved to be highly efficacious in
preventing mater-infant transmission of hepatitis B. However, the duration of protection
induced by hepatitis B vaccine remains unknown. Our earlier works has raised the
concern that certain percentage of plasma-derived hepatitis B vaccinees would lost their
vaccine-conerred protection 15-18 years after the neonatal vaccination. The purpose of
this study was to test the reliability of the 2nd generation (recombinant) hepatitis B
vaccine 13-14 years after the neonatal vaccination.

Up to the present, we have recruited 933 high school students aged 13-14 years. We
have done several things for these students as the followings. (1) We have checked their
vaccination record from the NIIS. (2) We have tested their hepatitis B sermarkers
including HBsAg, anti-HBs, and anti-HBc. (3) For those who were negative for HBsAg,
anti-HBs, and anti-HBc, we have given them one dose of hepatitis B vaccine booster.

The current results showed vaccination records were available for 874 (93.7%) out of
933 study subjects. In subjects whose vaccination records were available, the hepatitis
B vaccination rate (>=3 doses) was 95.8% (835/872). Within subjects with complete
neonatal hepatitis B vaccination (at least 3 doses), HBsAg was positive in 0.2%
(0-0.8%) subjects. Anti-HBc was positive in 1.7%. Anti-HBs was positive in 27.9%.
Totally 72% of all subjects were negative for HBsAg, anti-HBs, and anti-HBc.

We have given a booster dose of hepatitis B vaccine to 543 subjects whose HBsSA(g,
anti-HBs, and anti-HBc were all negative. 72.9% (396/543) of them developed
protective anti-HBs (>=10 mIU/mL) after the booster. Still, 27.1% of them remained
negative of anti-HBs. Considering some of these subjects were actually vaccine
non-responders, we calculated 14.5% of the adolescents aged 13-14 years have lost
hepatitis B vaccine-conferred protection. For those who remain seronegative, a second
booster dose was given. 94% of these developed anti-HBs >= 10 mIU/mL.

We concluded here that 14.5% of adolescents who have received recombinant hepatits
B vaccine at infancy would have lost the vaccine-induced protection at aged 13-14
years old. However, as new hepatitis B infection is rare at present, no booster
vaccination is needed at present. In the following year, we will continue to give
additional doses to those who failed to develop protective anti-HBs according to the
standard vaccination schedule (0-1-6 months). We expect to understand how how many
doses of booster is optimal once booster vaccination is to be given.

Keyword: hepatitis B, vaccine, recombinant, long-term protection,
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Radioimmunoassays (Ausab, Ausria Il, and Corab, Abbott Laboratories, North Chicago,
IL, USA) were used to assay anti-HBs, HBsAg and anti-HBc. Anti-HBs concentrations
greater than 10 mIL/mL were considered protective. Concentrations between 10 and
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100 mlU/mL were considered low titers.21,22,28,29 A carrier was defined as a
person who was HBsAg positive for more than 6 months.

Statistics analysis

Student T test will be used to test differences between means of groups of values.
Chi-square test was used to compare frequencies between groups. A p value less than

0.05 was regarded as significant.



FALE R b 1992 & 1415 04 R - H A P
AEEAME S 0 AR 1000 £ p R
(L A1

v

AR OB LR fo B IR ILM R B FERTE D 8 ¢

v

F P~ 10ml 5 % 4k 48
# % B 7] "F 1 #-3z(HBsAg, anti-HBs, anti-HBc)

l

¥ Anti-HBs () & 12425 & 17 3 4o it b

s = ) B AT b 4ot b

HiHmEE 'I“iﬁ ERC S ST
% 0-1-6 B " eIpFA7ig 4o PIFRE IR S 0k 0 B F = H
B 15 ¥ % anti-HBs Fuk8




(3) &%
RE A EHRT oA Z TR Y 933 2 13-14 ek o TR x;é—‘ﬂ'z
B APFL AR LR PR ek - T o A R B 4L

()96 & -7 WY 2 BAPFL RS RIS 03%(0 1.2%) -

(b) 1.7% (1.0-2.7%)® ¢ 2 § 3 2 B+ L op= p R % (anti-HBC B
1) -

(c) 71.9% (70.6-76.5%)® ¢ 24 7 £ B A5+ % #4 (anti-HB >=10
miu/mL) -

AT ﬁ —ﬁ T ¢ 505, 80/0 (835/872)

”f* W RALET 4 o
—f>’1993—19944/—’c ‘_:Iﬁ‘*‘ri ENE NN B-m]a:p. b

7Y
> 3& B AT Ky (%
'%f&-:f@i < 9%_96%-

~mbe F_&

RAESE DRSS (R2) 2 XRFTR%ER R (R )
‘*\F‘ I
()96 & 547 B¢ 2 BAF LA F RS 5 0.2% (0-0.8%)
(b) 1.7% (L1-2.6%) R * # % % 2 B 2= 4 § A8 % (anti-HBc
P 4)
(c) 72.0% (70.4-76.1%) & ¢ # # & B A" %3 Hukg (anti-HB <10
miuU/mL)

B2aply S BAPF U AR I B k973 40(4.6%) 1 - &

B EEad R F A E 5% anti- HBC SElE W Eab A 25%’ r%—ﬁ?rs?
FRenTioag 3R L o RE e ¥ REC 0 F A 2 (50%) ¥ &% B 7
XA AR o B pRIER R rfﬂ—*i E}éiﬁbr’v’ﬂﬂf » A B E R D
1 0Fe i dek BIFA G o BAFLA TR v &5 B R ET B AT 4 o
A G LB AN AL BB ORB R RT L D aFM
BT BV A AT RE B R VRIS E XTI BIRS
X & # (nature booster) °

¥ A BAPMFU AW A 2T 13- 14 e 55 71.9%] 10
miU/mL - Fo48 ) ﬂ“ 10 mIU/mL &4 > g < — &3 40 ie 0 5 72.9%
(396/543) & # + »+ 10 mIU/ML sl » § ¢ 27.1%:h 1 % & & 4
booster response oV A& 53 27.1%:hiE %k > 2 Kk A BiFL Y hik
EA o B H 5 FA HE A é v 3 94%n 4 2 2 <3 10 mU/mL s
B o B Rip B R ERREF NP ALLR



N
¥y -3
"

B BAFR % %}%vwin],ilgzﬁﬁgﬁélvﬁﬁ—lmi\%% o B
ﬂ*}Mwﬂp\ﬁwM’w{— B 38+ chbr 2 B AL ¢

ZHRFRY 5 0 kg REEY TR 0 R A - RIS
R R E 8 2R Y B (R -z ) RE ittt i e

Az XY (BF)EER R ()X H bR - Sl
Fr Tt ag £(p=0.067) R ETREY &P T ERY P
P=0.34> - HAZAFE 1 F RENLE oV - 25 > ETR 74
K1k 45, 4% (74/163) 5 vt bldE B WP % (42. 0% 108/257) » Fri
¢t R (54, 4% > 266/489) o L B F 7w fERE S 0

THET R 2BRZEHO ¢ 2 F 34 ERFLEHO DHILF
PA R Ei et bt o Ut W B ¢ B BERHBITF R
Sl [ )R- S S B et 3 L ) W7 S R R i O R S
Ex%e &4 anti-HBc(+) %5 3.7%  » £&=a #4pg > ¥ A
A BB AR A AL ERET TN R 0 p AR ST ALE

F 0z = i%‘:l

’ 2

B ALEE G A sk L RS LR
anti-HBc » 3%t %‘%“%‘E’"F’T P TR T I G iR AL S K o pt
s T 5 i”?ﬁj“; SEHEAFERLEE X3 EREFOAEY 2B <
MAeBETELEFRIERO "N, PR EHEp 72 %F?miéﬁfi};’ R
B3PI S

3
}

AN

11



5 AR BMREY Otk RAY F AR SRR B R g L b
5-20% » & ¥ @ % ¥ - %k R B TR
SHEB R AR B L 96% 00 b o M

B = AN 3 o -+ N
Ji%’”ﬁ{ﬁ\_&lﬁé’? 7;;1‘}31:,\'{,{0

N,
R
N
>
i
N
& g
Qe

=
i
g
\‘ m
91

fu BB ER by 93.7% LAk ET g TR
e e 'ﬂw poan o NIIS % 3t £ 7 o g s - B ﬁﬂﬁ_?}"

ASFTAH KA PR EgAk 54—;’——‘;{ SRR
i

&)
i)
g

EEARE > Gl ER RIS K B O EIXERE BFE
SRR 4 E P % g4 T2%8 P ¢ B MFHR (anti-HBs) € 10
mlU/mL > ~ ,Tﬁl{% £ B ik
FE oL EEREAMOBER J-oFNPEF e gEL T BIFRY
A2 DL R ER B BEY MGER - B AR R IR

° B X - A BAFAG RIS o ip 7 L R N R
o3 2T 10RE A € A2 B kA h BT o gl A AR
P —i 1B AR W AT o BT A R R Se iR o AT

AP DB AR E TR o

EATA o Hg AT A L ST Y TR i

-

bt

=

¥ RAFAR)ABITEY > B RAEFALEE o+ X 95-100%
FTXAFDBIFR A T A S B Rk i
BBt s 0 jﬁ;{iﬁ;{ﬂ PenEixe > 23 95%
BAEX REOBIR g AE S 0 A2 B R4 Rl o fj*u‘f!'—\?‘u ’
P OB R - B r?‘»«;’ﬁ B ikl o #-ig Dl Kty
t

R RS B E AR S L

=
by
\
%
oo
5
o)
=

12



Borg vt is A4 k4 SR 16 i) 4 Henip % Bco 5 i o 1T2% x 27, 1%
= 19.5% (i 4c— BB o 150 3 § A2 BrrslchBE > (b 230 H
et b)) B HT R DY(RE Z A BRGS0 3§ A 2 Bl eh
) s FLALR e A S B SRR e ) & e b (19, 5%-5%
= 14.5%) 0 FIp o AP R B 0 54T 1314 K Ao F 9 e 14, 5%
g d 4 3 TR I B i b BT B AR 4

AR R AR AR E - 308 B RS BT o RIS R
E AL 0 PR RS i) T L TR Pl R A
ZEGELAELG A ESPILET CERERALE Rk
'&f’l”’ﬂ&—‘lijﬁﬁm 13‘\;_7\ ";}5_\: XE: &.]j F*IF‘EEJ/#QJ{E’;’JYE;%T’

£
W& JFAvid b BRI T A A BSR4 o
y%%éﬁwﬂﬁiééB”%&’{@%$£$gamrmgﬁ%@

%2 anti-HBc srf & » AL )X A4 o450 2 B R FEAPT A

EE A ALGB AR R4 o KSR A
78

13



P e G oen J’%&;"r’f‘ﬁ_x* B3 &k v ehifik 4 g5

WA BWYFETFEFNLEASA T AT AGRNPEAT T L FE o % =
kBRSO A 4 e 4 > T 13-14 A&

© 5 14.5%¢° i 4

FEAFAK > 1T E BAPTLR AL R P A b PR
FRET o 22 BEA PR - f‘igﬂﬁgégof&
BIGEAHIS - AN F - ABMFE g I - oo ip
§ e E & R bR 4 ’ﬁ@%ﬁﬂﬁa‘ﬂ%?ﬁ@%Byw%ﬁ
7

MRS BAPT LR 4R R

W

FAL B IM G L SR - s e B

BoreA ipME Y o - a@iBy”%@%wﬁﬁim}@o

yﬂ
2\"\
e
&

A

14



6) 7 HEEFATT F %A L HER

5 ABYWEY ARSI A4 hiRE4 o P 1314 k24
FAKk - TE BAPF
CR AT P BRI oo 33 1992 #1018 ¥ B R BFAE Y
LSRR A > B R S BAFR Y e R o L B A L F B MR
BE1i R - 0 BFEFB YRR LY LB %kS p AT

-G e gz BAFLR AT

R Y R LA A Y o ERS E T ERT- & o

15



UESST 'S

1.

Chen HL, Chang MH, Ni YH, Hsu HY, Lee PI, Lee CY, Chen DS. Seroepidemiology
of hepatitis B virus infection in children: Ten years of mass vaccination in Taiwan.

JAMA 1996;276:906-8.

. Chang MH, Chen CJ, Lai MS, Hsu HM, Wu TC, Kong MS, Liang DC, et al.

Universal hepatitis B vaccination in Taiwan and the incidence of hepatocellular
carcinoma in children. Taiwan Childhood Hepatoma Study Group. N Engl J Med

1997;336:1855-9.

. World health Organization. Hepatitis B vaccine-making global progress. EPI update

31, 1996. Geneva: World Health Organization.

. Lee CY, Huang LM, Chang MH, Hsu CY, Wu SJ, Sung JL, Safary A. The protective

efficacy of recombinant hepatitis B vaccine in newborn infants of hepatitis B e
antigen-positive-hepatitis B surface antigen carrier mothers. Pediatr Infect Dis J

1991;10:299-303.

. Stevens CE, Toy PT, Taylor PE, Lee T, Yip HY. Prospects for control of hepatitis B

virus infection: implications of childhood vaccination and long-term protection.

Pediatrics 1992;90:170-3.

. Poovorawan Y, Sanpavat S, Pongpunglert W, Chumdermpadetsuk S, Sentrakul P,

Vandepapeliere P, Safary A. Long term efficacy of hepatitis B vaccine in infants born

to hepatitis B e antigen-positive mothers. Pediatr Infect Dis J 1992;11:816-21

. Resti M, Azzari C, Rossi ME, Adami Lami C, Tucci F, Vierucci A. Five-year

follow-up of vaccination against hepatitis B virus in newborns vaccinated with a

reduced number of doses. Vaccine 1991;9:15-8.

. Gonzalez ML, Gonzalez JB, Salva F, Lardinois R. A 7-year follow-up of newborns

vaccinated against hepatitis B. Vaccine 1993;11:1033-6.

.Ding L, Zhang M, Wang Y, Zhou S, Kong W, Smego RA Jr. A 9-year follow-up study

16



of the immunogenicity and long-term efficacy of plasma-derived hepatitis B vaccine
in high-risk Chinese neonates. Clin Infect Dis 1993;17:475-9.

10. Beasley RP, Hwang LY, Lee GC, Lan CC, Roan CH, Huang FY, Chen CL.
Prevention of perinatally transmitted hepatitis B virus infections with hepatitis B
virus infections with hepatitis B immune globulin and hepatitis B vaccine. Lancet
1983;2:1099-102.

11. Hsu HM, Lee SC, Wang MC, Lin SF, Chen DS. Efficacy of a mass hepatitis B
immunization program after switching to recombinant hepatitis B vaccine: a
population-based study in Taiwan. Vaccine 2001;19:2825-9.

12. Da Villa G, Peluso F, Picciotto L, Bencivenga M, Elia S, Pelliccia MG. Persistence
of anti-HBs in children vaccination against viral hepatitis B in the first year of life:
follow-up at 5 and 10 years. Vaccine 1996;14:1503-5.

13. Resti M, Azzari C, Mannelli F, Rossi ME, Lionetti P, Vierucci A. Ten-year
follow-up study of neonatal hepatitis B immunization: are booster injections
indicated? Vaccine 1997;15:1338-4.

14. Wainwright RB, Bulkow LR, Parkinson AJ, Zanis C, McMahon BJ. Protection
provided by hepatitis B vaccine in a Yupik Eskimo population—Results of a
10-Year Study. J Infect Dis 1997;175:674-7.

15. Fujisawa T, Onoue M, Inui A, Kosugi T. Serial changes in titers of antibody to
hepatitis B surface antigen after immunization of infants born to mothers with
hepatitis B e antigen. J Pediatr Gastroenterol & Nutr 1996;23:270-4.

16. Coursaget P, Leboulleux D, Soumare M, le Cann P, Yvonnet B, Chiron JP,
Coll-Seck AM, et al. Twelve-year follow-up study of hepatitis B immunization of
Senegalese infants. J Hepatol 1994;21:250-4.

17. Huang LM, Chiang BL, Lee CY, Lee PI, Chi WK, Chang MH. Long-term response

to hepatitis B vaccination and response to booster in children born to mothers with

17



18.

19.

20.

21,

22,

23.

24,

25.

26 .

hepatitis B e antigen. Hepatology 1999;29:954-9.

Banatvala JE, Van Damme P. Hepatitis B vaccine — do we need booster? J Viral
Hepatitis 2003:10:1-6.

Van Hattum J, Maikoe T, Poel J, et al. In vitro anti-HBs production by individual B
cells of responders to hepatitis B vaccine who subsequently lost antibody. In:
Hollinger FB, Lemon SM, Maccolis HS, editors. Viral Hepatitis and Liver Disease.
Villiams &Wilkins: Baltimore, MD, 1991:774-6.

Lin YC, Chang MH, Ni YH, Hsu HY, Chen DS. Long-term immunogenicity and
efficacy of universal hepatitis B virus vaccination in Taiwan. J Infect Dis 2003;
187:134-8.

Young BWY, Lee SS, Lim WL, Yeoh EK. The long-term efficacy of plasma-derived
hepatitis B vaccine in babies born to carrier mothers. J Viral Hepatitis 2003; 187:
23-30.

European consensus group on hepatitis B immunity. Are booster immunizations
needed for lifelong hepatitis B immunity? Lancet 2000;355:561-65.

Coursaget P, Yvonnet B, Chotard J, Sarr M, Vincelot P, N’doye R, Diop-Mar I, et al.
Seven-year study of hepatitis B vaccine efficacy in infants from an endemic area
(Senegal). Lancet 1986;2:1143-5.

Hadler SC, Francis DP, Maynard JE, Thompson SE, Judson FN, Echenberg DF,
Ostrow DG, et al. Long-term immunogenicity and efficacy of hepatitis B vaccine in
homosexual men. N Engl J Med 1986;315:209-14.

Poovorawan Y, Sanpavat S, Chumdermpadetsuk S, Safary A. Longterm hepatitis B
vaccine in infants born to hepatitis B e antigen positive mothers. Archives of
Disease in Childhood 1997;77:F47-51.

Lu CY, Chiang BL, Chi WK, Chang MH, Ni YH, Hsu HM, Twu SJ, Su 1J, Huang

LM, Lee CY.Waning immunity to plasma-derived hepatitis B vaccine and the need

18



for boosters 15 years after neonatal vaccination. Hepatology. 2004

Dec;40(6):1415-20.

19



@) ~ %

Table 1. Pre- and post- booster hepatitis B seromarkers in 13-14 years old

children.

FlI- E1d =¥ Total

Total tested 490 260 183 933

HBsAg (+) 0 (0.0%) 3 (1.2%) 0 (0.0%) 3 (0.3%)
Pre-booster anti-HBs (+) 142 (29.0%) 72 (27.7%) 41 (22.4%) 255 (27.3%)

anti-HBc (+) 5 (1.0%) T 2.7%) 4 (2.2%) 16 (1.7%)

All (-) 346 (70.6%) 185 (71.2%) 140 (76.5%) 671 (71.9%)
Post-booster (1) ToFal tested 287 160 126 573

anti-HBs (+) 206 (71.8%) 101 (63.1%) 11501.3%) 422 (73.6%)
Post-booster (2) ToFal tested 68 50 NA 118

anti-HBs (+) 64 (94.1%) 47 (94.0%)  NA 111 (94.1%)
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Table 2. Hepatitis B vaccination vaoverage rates.

record available HiT- 1 =¥ Total
Total 467 252 153 872
3 doses 442 94.6% 244  96.8% 149  97.4% 835 95.8%
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Table 3. Pre- and post- booster hepatitis B seromarkers in 13-14 years old

children who were documented to have been completed vaccinated.

FlI- E1d = Total

Total tested 442 244 149 835
HBsAg (+) 0 0.0% 2 0.8% 0 0.0% 2 0.2%
Pre-booster anti-HBs (+) 128  29.0% 66  27.0% 33 221% 227 27.2%
anti-HBc (+) 5 1.1% 5 2.0% 3 20% 13 1.6%
All (-) 312 70.6% 176 72.1% 115 772% 603 72.2%

Post-booster (1) ToFal tested 265 152 105 522
anti-HBs (+) 191  72.1% 99  651% 97 92.4% 387  74.1%

Post-booster (2) ToFal tested 63 45 NA 108
anti-HBs (+) 60  952% 42  93.3% NA NA 102 94.4%
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Table 4. Pre-booster hepatitis B seromarkers in children who had received

hepatitis B immunoglobulin as a neonate.

Total (n=40)
HBsAg (+) 2 (5.0%)
anti-HBs (+) 17 (42.5%)
anti-HBc (+) 10 (25.0%)
All (-) 21 (52.5%)

Pre-booster
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Abstract :

A nationwide HBV vaccination program in Taiwan since 1984 has resulted in a
significant decrease in the incidence of HBV carrier, hepatocellular carcinoma, and
fulminant hepatitis in children. Chronic carriage rate of HBsAg in children has
decreased to below 1% in the general population. In our current vaccination program,
HBIG is not given to HBeAg negative/HBsAg carrier mother, which is different from
some other countries where HBIG is given to all HBsAg carrier mother in addition to 3
doses of HBV vaccines. We have shown that fulminant hepatitis B has developed in a
small number of infants born to HBsAg carrier mothers who were most likely to be
HBeAg negative but not HBeAg positive. The benefits and risks of the two different
vaccination policies have not been well-established. Recently many hospitals in
Taiwan had provided choices of self-paid HBIG for infants born to HBSAg
positive/HBeAg negative mothers and the impact on the vaccination efficacy has not
been evaluated.

The current study aims to investigate the incidence and risk factors of breakthrough
infection in HBeAg negative/HBsAg carrier mothers, focusing on the effect of HBIG.
The antibody titer responses in infants with or without HBIG will also be evaluated.
We will also analyze the current status of self-paid HBIG in hospitals and clinics in
Taiwan.

The first part is a cohort study of children aged 0-10 years of HBsAg carrier mother,
including children of HBeAg negative mother with our without HBIG, and children of
HBeAg positive mothers who had received routine HBV immunization of three doses
of HBV vaccine were collected for comparisons. We have collected 976 children aged
0-10 years of HBsAg carrier mothers, including 765 children of HBsAg(+)/HBeAg (-)
mothers. Among them, 4 (0.5%) were tested positive for HBsAg, 9 (1.1%) positive for
Anti-HBc, and 460 (60.1%) positive for Anti-HBs. Among the 765 children, 207
received self-paid HBIG within 24 hours after birth. The carrier rate were 0.6% and
0.5% in children receiving and not receiving HBIG, respectively. In 211 children of
HBsAg (+)/HBeAg (+) children, 19 (9.0%) were tested positive for HBsAg, 27 (12.7%)
for Anti-HBc, and 107 (50.7%) for Anti-HBs.

The second part is a prospective study. We have collected 45 mother-infant pairs
since birth. Serum samples from mother and infant at age 6 and 12 months will be
collected prospectively, including mother of HBsAg(+)/HBeAg (+) or HBeAg (-),
receiving or not receiving HBIG. The carrier rate, frequency of liver dysfunction, and
viral loads will be tested.

The present study will give important information especially in the outcome of
infants born to HBeAg negative/HBsAg carrier mothers, the risk and clinical



significant for breakthrough infection in these children. The results will be useful in the
revision of further vaccination programs.

Key words : hepatitis B ~ vaccine ~ newborn ~ hepatitis B immunoglobulin
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3~4 122 1 0.8 77 (63%) 1(0.8%)
21(15%)
0~2 143 0 0 130(91%) .
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7~8 48 3 6.3 26(54%) 6(13%)

5~6 35 3 8.5 22(62%) 3(8.6%)
3~4 37 3 8.1 19(51%) 6(16%)

0~2 16 3 19 12(75%) 6(38%)*
&3t 211 19 9.0 107(51%) 27(13%)
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l. B3¢

1. 4§ 183 & B "4p B "F 4 202 &) B "+ & —Jﬁ » REE L L EIE(Z40
F)frE LG40 ) S5 FME LI RET B2 B a:—;;r;,jg, £ 7
B E AR 2 AP M RO R F FlF S FfeE £ APFR G 473 B () Viral
Hepat 2007;14:153.60) -
B EBAPF L PR A > Big 2 Hpch- I E & HF]F 0 @ R 2 BA)
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R o E e AR eBAIF R S BARG A e o P A SE A 4 Mg

e F]F o A B TRA o BLET|- FEEGBA T L TR EE 0 B e
BF o o g 2 SBAFL TR EE T A ARk o A pd BV g o

T AR R ARG DA o
Ay g e T 183 TR A K 1 E 202 B aBAFE A R K o 40

el Bied HHA L L EEICEES B 5 & Wt ﬁiﬂ;&»'fr’?Ph{ g E

P EFfrERhup A o W Ppd 8 aurd

AP FER o ARG EFAY > Eamnl K o 3 P RERKOALTEE (38.7

+24.1vs 58.4£65.4 TU/L, P=0.006) > = PF» 5 & F $ 4 chBA| "+ f

(log10 titre: 4.20 £ 1.33 vs 4.80 £ 1.39, P=0.053) o 3% " §1| * B {E v B;ﬁ; N o

%mEW&ﬁﬁﬁﬂ’ﬁmﬁﬁynxﬁiﬁ’éﬂwwﬁwﬁ,agwx

mg e o *JﬁfrB“'J“*k)%»r ForR R A (ArBl- ) o7 B

£ Tl F ¢ 0 AFRBASHEF TR pS g A FFCA hE
<+ k% (loglO titre: 4.79 £1.34 vs 3.27 £0.60, P=0.001) - @ 7 % %78 1

wRFA AT o Ek xR KRG FBAF UGS E TR 4 B A

40 B (odds ratio= 1.584, 95% confidence interval 1.075-2.333) @ A & &

R E o RGPtk aip b
LERATY o APEREEEATRAEY > B2 I § BB

S

EorFiArteRanps B STRE S Baups § 0 AT A G

PUr LAy TRFAL IR DNT| RS & FWH % GBI L SR

B¢ BT pA Bl p bt frhEEF D R ko
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(a) LOG, Titre =0.015 xAge +3.885
L1

r=0.14, P =0.08

LOG, Titre s -
e
Observed
= Estimated
o 70 36 <0 se 6o G a0 P
Age (Year)
(b) LOG, Titre = —0.094 xAge + 7.841
1014
r=0.40, P < 0.05
P
el
LOG, Titre

' Observed
= Estimated
10 2e 0 <o so 60 70
Age (Year)

Bl- wF® GBAPFLEF § (LoglO titer in copies/ml)fr# & ek iF

(@BA sy &% (D)BA] 0

2. 32004 FF L 30 T 2 8T 23 & A 0 X 18779 i+ kRl E B
A s iR BRFIR B R 26 BB 2 RS T I
20& 0@ 2 A EH 2 w7 F Y g 4rdkfd B "E v (Gastroenterology

2007;132:1287-93) -

3. ¥#% B R F F|F E# g 4 2 p M (J Chin Med Assoc
2007;70:141-5) -

4. e h 414 e R TR G L ¥ 2 B R4
Z.ALT E 32 &+ % @ ™M (<05 x ULN) » @ 238 = 2 &+ ¥ &% $(0.5-1 x

He 176 =

-

ULN) 2% REFEFH2 B g 5 5 91> s 2o
s B RCE >10% cp/ml o F]pt 3F3 § #&’1 B w%‘},@dﬁfm;bﬁ R
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¥oE D ¥ EE Ui B B SEAR U R SRS % 7o (Hepatology
2007;45:1193-8) -

"R AW R FEBAPFLRA hp RopseT o 5 = B (DA R

419#£§iii‘ﬁﬁ’“‘lﬁﬁi ¥ ed R R 0 Fpt ﬂ-/pf ' i

B PR AT R c (QABE BRGNS ERF T e

ol A > e S 0 TS e o F i 4 (HBeAg

seroconversion) ° (3)*3:';% ~ Hp o gL pF T R r i ? HBV DNA & 3R M0k & ik & -

e E S FEARREY TR G S B2

LS
F
T

Ll b > FHAWAEMIFAN > PIBFERE > oA T 2

Pt i
/& ¥ " I (inactive hepatitis )eFuk Ay o 2§ d A @ B xR L epd > H

37 HBVDNA 45§47 0 > PISEE AL o Flet e R L P BAF U A4

mE iR E 2 A EEF R —:E'T (inactive carrier) ~ i& {7 1§ 37 0

(progressive chronic hepatitis) % *F& it o d 3> % § e AIEEBAPFLF R

KGR TR R Bl e F R R R K il

& TR RAR R B G i R AR S AT HBAFAL AR R

i ogRe FALTE T ¥ 2 BAPFLSF RK - % 4 Va2 ’“*«‘)&rﬁ”f’é goken

B fRie e o Bl o o FALTEA G ie i A0s ¥ ERP (22§ @053

1 )2 BAPSFLA % > H3Fmivt g & hpg o
AP G GeiRIEEIFH e FBAPFR A B K 414 B > g FE Y

2 05 B3R A MR ¥ EF RE 176 /(42.5%)% B & ¥ EF B ¥
238 H(57.5%)% Fpk o B ¥ B R K 2 & #(41 vs. 37 g » P<0.001) ~

73 {és # & & (5.0£1.5 vs. 4.3£1.4 log copies/ml > P<0.001)% % fxd> =+

/

T1762/A1764 R % 2. B 73 (36.5% vs. 24.29%)35M B33 M ¥ B4 R J,ﬂz

(2-) 5 HAAYlm 91 ERHEE & Fpd kR 43 10000
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copies/ml & w FALTH & ¥ @ e F1F (£ =)o 8- h Arw Fadik
B2 T % 1896 frir w fad + 1762/1764 % R 46 5+ chip B2 > 4 o7
feds+ 1762/1764 %R fhjp4 chR FHpa kARG RIS A4 O
414 | R ¢ 89 BlE W EAeE- &0 T (13530 0 > R 12 3
772)> B¢ 76 i;ﬂ]i FHBV DNAz A & 2 B o § 12 68 & FALTA i1
THEAE) RSB F E(E - EH) Gl REa Fopd ER 2
AEPAFT 15 pFS e ¥ B2 F R K (6.39+1.69

vs.5.3540.86 log;, copies/ml > P=0.049) -

AP GNP RLRIEE IR G FBAFUF R 0 i bR

]

~

BEZ MR FS o PRI A A3 K BE2ZBAFET R

e

B> s B ¥ A B G WBAFLH R H 2 R HAEES - i 4R
I
LY 2 AFE R AU EEF R R RIS BAFL R F

b SR A ARE K Bt LD /’”‘El‘-ﬂfr’”—&v? I e 2 B o

Y ,
— S}

E—_zt)\

- . 414 tefi R AP IFH F B R —:Ef Tk % f{,‘%i g Bk

alanine aminotransferase P value
Total low-normal High-normal
No 414 176(42.5%) 238(57.5%)
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Gender 0.55

Male 229(55.3%) 94(53.4%) 135(56.7%)
Female 185(44.7%) 82(46.6%) 103(43.3%)
Age (years, meantSD) 39+10 37+10 41+10 <0.001
10-year categories of age <0.001
<30 years 77(18.6%) 48(27.3%) 29(12.2%)
30-39 years 134(32.4%) 58(33%) 76(31.9%)
40-49 years 133(32.1%) 49(27.8%) 84(35.3%)
>50 years 70(16.9%) 21(11.9%) 49(20.6%)
ALT 20+8 13+4 25+6 <0.001
HBV DNA 0.48
Detectable 353(85.3%) 153(86.9%) 200(84%)
Undetectable 61(14.7%) 23(13.1%) 38(16%)
Logio HBV DNA level#*  4.7+1.5 4.3+1.4 5.0£1.5 <0.00*1
(copies/ml) 0.001
<4 122(34.6%) 70(45.8%) 52(26%)
4-5 100(28.3%) 38(24.8%) 62(31%)
5-6(<6) 74(21%) 28(18.3%) 46(23%)
6-7(<7) 37(10.5%) 14(9.2%) 23(11.5%)
>7 20(5.7%) 3(2.0%) 17(8.5%)
Genotypes* 1.0
B 276(78.2%) 120(78.4%) 156(78%)
C 77(21.8%) 33(21.6%) 44(22%)
Precore 1896+ 0.23"
Mutant 252(71.4%) 104(68%) 148(74%)
Wwild 98(27.8%) 48(31.4%) 50(25%)
NA 3(0.8%) 1(0.6%) 2(1.0%)
Basal core promoter 0.01%
1762/1764
Mutant 110(28.2%) 37(24.2%) 73(36.5%)
wild 192(54.4%) 94(61.4%) 98(49%)
NA 51(14.4%) 22(14.4%) 29(14.5%)

* Patients had HBV DNA level less than 4 Log, or undetectable vs. patients had HBV DNA
level greater than 4 Log

" Precore 1896 mutant vs. wild type

! Basal core promoter 1762/1764 mutant vs. wild type

++ The percentage was based on those patients with detectable HBV DNA

ALT: alanine aminotransferase

Ao eHRIEEITH G B K GBI R KA T 2 S RAA

OR 95% CI P value
Gender 0.019
Female 1
Male 1.82 1.10-3.01
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Age

<30 years 1
30-39 years 2.43 1.18-5.03 0.016
40-49 years 4.22 1.99-8.93 <0.001
>50 years 4.06 1.69-9.78 0.002
HBV DNA level 0.027
<4 Logio 1
>4 Logio 1.83 1.07-3.13
Genotype 0.62
B
C 1.17 0.66-2.16
Precore 1896 0.31
Wild 1
Mutant 1.33 0.77-2.29
Basal core promoter 1762/1764 0.20
Wild 1
Mutant 1.42 0.84-2.40

OR= odds ratio

CI= confidence interval.

5. % B A5F Iirf}%—% A& F1AR) e B A A 15 R 2 7 s #2(Clin Infect
Dis 2007;15:1665-6) °

6. fcfk 266 H{A A B & CRg A2 B4 g o f&iRlL ¥ Pre-S 4% 4f
F RN o B % IR B FIrA R CR A FF #E 2 Pre-Sat4f
:)}isi & B {7 & (J Gastroenterol Hepatol 2007;220:1098-103) o

o a2 4y DBADT L A MR % pae? o md § R fipre-SI A7 -

pre-S2 FA F1 4 ARiF i I Reak 4 R %o pre-SAA Fleak 4 R U SH Fin

fE 4o Rm frH 4 pre-S1 A Fladg sy AR L Rlargedv 0 T X FHF D

S 2w TP ok AR A SR AT AT R el £ 938 (ground-glass)

hgiv » a2 {ie-HAd Fwmehipd » ERFTwie R 2

(hyperplasia) » #X @ pre-S4x 4 3 % 27 "+ w *z Jg (hepatocellular carcinoma)Z_ R

G Ao A el o FIRBIT A MR Ak & 266 6] ¢ 45

1

#EAF R '?;]1 (asymptomatic carrier) 202 ] 2 "+ ’m¥e I&’g@‘a B 80 ] 2473 J‘;{
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pre-SFA Flid A REME FH hL B o ¥ 445 & FAIBIC2 f EBAF L 5

& R4 % pre-SEL Fla: 4 R IR gt H|EF A B oo 113 ppre-S AL Flak £
REETFE LI me R B TS o

266 =B ’“4'-3"(:)‘53—% + f‘?’ Hpre-SA Fl42 4 RE2ZBFHEF L 16.5% " Fime
T B F 2 3 v 5](89%) ~ T 5E #£(55 Fi)E et BE R 5(78.2%)35i%

BRI RE o HA A FAB{rC2 b A Fr LR o e E Fmbe

f%»,% pre-SE Flit 4 REDBEPIP R R ERLT RE ( 29.7% vs.
124% + P=0.002) - #B ¥ 5 % 44 7] JBﬂ}rCA}%A\%‘r’?ﬁL B A7)

A Cop Ropre-S 7k Flak & % % it G| AF B+t A F1AIB (25.5% vs. 10.9% P=
0.004)° Mpre-SAFlA 2 R¥ F B FE L A AT 0 B Spre-SHE FlaA 4 R
& T35 $(4713 & vs 3917 & > P=0.002) » Fim e g et (43.2% vs.

20.3% > P=0.002)11 :),’a‘ai 7 F1A|Cevt 51(59.1% vs 34.2% > P=0.004)5

PR E YR Lpre-SA FIH 4 f& EL B o % %I AL 47 H T Mm% & (odds
ration:3.23 > 95% % ¥ ¥ R :1.23-8.48 > P=0.02) i 7 3 £ %] 4] C(odds

ration:3.19 > 95% 2 #% % ¥ :1.54-6.62 > P=0.002) % pre-S4k Fl4& 2 R 8 13 .ch

ABES o e L 3 I AT A I R TS 0 BT &
B4 50 B o~ eFiRIAY R Pre-SH FlH 4 R B EiE 2 Tt King T
F o (k=) E# K50 ﬁai“*,ﬁm’?é’%,&-ﬁ v 2 A :;;3:%,; £ 77 L BAC
Pre-Sik Fl42 4 % 8 et 5|27 E &) 3 50 K 2 SRR e R Rl
|3 50 A~ A FIRIC2 e AR H Fr f Pre-Sak Bk 4 R R blEri g At A
F1AIB2. &k F R ‘%(21% vs 3.4% > P=0.001) - @ ¥ |- 3% 50 & £ F]74|B2.
’”‘.fém’?é:f%»,&—‘ﬁ » Pre-SEL 142 4 R & g 5] 7Rig 3 300 30 50 &k 4L 71 B2 &
ek B (20% vs 3.4% » P=0.04)(Fl - )

R reE g g i pd AFACLF B pre-SHA Flak & R P hf (7
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FHE o pre-SE T A X% & B PRPEBIIT K Sp Apar o BT 2T

‘e Bttt A c B AT B oTpre-S#E A RE 3 A R RIF e e

‘G 2 K pre-STF 4 fhp & h 3.7 B - B RBE E R HIFT o F o R

T Fpre-SAFaA A REF A RIH B DR DI

F- . 266 #BAFUH A MP R A B R L T R e T 2 5 I AT

OR 95% CI P value
Gender 0.004
Female 1
Male 5 1.69-14.29
Age <0.001
<50 years 1
> 50 years 4.66 2.18-9.99
HBeAg <0.001
Positive 1
Negative 16.6 4-100
Genotype 0.5
B 1
C 1.32 0.58-3.01
Pre-S 0.007
Wild 1
Deletion 3.72 1.44-9.65

OR= odds ratio

CI= confidence interval.
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Bl- . AFABAECH L 54 LR Aop bpre-Sk Flax 4 X R ek (75 ¢ ik d 50 2
K~ 47 > 2P=0.007; *P=0.015; P=0.019; 4P=0.001; “P=0.04 -

100 O Asymtomatic carrier
90 r B HCC

80
0
o, 60 F
50
40 r

33.3
30 23.1° 2083 C 21
20 15 2
7.22,13 |7
10 F 3. 4“le |7
0 I_ 1 1

Genotype B
n=164 1()’ n= 6] n=’“) n= I{JB n=73

40

All patients patients’ age = 50 years  patients’ age < 50 years

7. FwmAoe X L B FHEE KK B B Al X (Hepatol Res
2007;37:547-54) -
8. B2 AFCRAZB*F R A1 E AFL I (Ce &t Cs)o
53 HBV/Ce 2 A B 52 AF LA @ ® AFL A S B RHER R
R# (Liver Int 2007;27:983-8) o
BAFH pd g % o R 2shiEehig B AT - @ ¢ P BAF N b
¥ EFRR (T 0 §ERE R & 2 $E A T oM R R T
PN g R EARIE F S o i 5 E R AT i Gy ¢
Bi‘l”""&f)ﬁii AT PFE R ERBER G- FELET P AR
AAANBA Y > B LA A AL B2 R § 2L A e 7 o T
AR g Lhpd ATUCAUSE LY > L AT R L
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?’ g r{ f }%n’hi;ﬁi o
AL o s g 1% A AT 1858 P feehd b o &
AT pA R F A > F AP pk 1858 RCRIH > I A FAICs - F AT A

B3t Cee 2 g wim w1 242 > £ 8 4 ¥ FH 2 i B B+

%%i%ﬂﬂcyﬁ&ﬁ’ﬁﬂwxﬁﬁﬁ@ﬁ’ké%éﬁﬂ%@ il ]

s e BRI e ] fb_iﬂq;f%.:ﬁﬁj o BEEFLRE - B Csir
Ce#tibrt blend W] » iem fagm & F1CA endy A FIR| L F ¢ F H5 Js if

7 &
%
g °

b CSLAFYCI A & AFIL A T 905% 4 b7k SR

2P Csné'w?k»/é‘s‘rv]“*%}%' P 190.5% > ik 3 84.2% o 1B A I e

81.2% » ik 2EAFAL it 2 ”‘-‘/&»6792.5%  IE AR Y 2 3R 91.9% (deBl - ) o

plofrez F > T 25 PEDLIFE L% FRA LT AR - BT 5

fgg}%ﬁimq‘* 2 f6 0 TWIRIXG B F DL % o

TLES STy ST PRy S
ET LLIGERTY,

fok Jreni@ B o Ly B 4R enqp B > ]t N 4R ,;},;3:?; 7 F1A|CA| e d; K F]

hiEIT R ¢ B2 -

i

s AN SR 3 LA

=

Y2 4B 0v i PREBAF K kK3 LB PR AT & T

B 1. LA FACs frCe e 242 i P BA|"F WL AL F ']C?‘;‘Jﬁﬂ,&fﬂ" PR F’TEJ%-‘I?&?F&#J’?‘:E

Bl P s Al B o @ JEIA P Gl P F E'm)]%’(ﬁiz
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100%

90% ] ]
80% ] —
70%
60%
50%
40% O Ce
30% W (s
20%
10%

0% || . i - i

’ﬁfﬁlﬁ}itﬂj B AT 4 - R TR T
P (38) | R (16
H (925 e (38) | 14 ﬁl (16) jgfél (40) (56)
OCe 93.50% 84.20% 81.30% 92.50% 91.10%
B Cs 6.50% 15.80% 18.70% 7.50% 8.90%

9. (¥ o EFiwme 2o I A kg E (Hepatol Res 2007;37:S101-5) -

/,

10. fc & 304 =& B¥{e CH g 42 # % E ¥ - * PCRZ KRl * § &
iBw%igm%%&ﬁﬁmMjsw@%pg%%m4wﬁiéﬁ
HBV DNA 7 & > it & 20 = DNA B {24 ¢ & A#RG B4 & Fo
VRfk e 145 2 RE o Tt A g 2 R B G R 6 2 BRE BT
B2 @8 A k#4433 J Med Virol 2007;79:1674-8) -

R M BA X m F B & (occult hepatitis B virus infection)s % & & T B o

T ST s IBAIF N g E DNA - e H & 2 4 6 fik (HBsAg)

fratadd o F Al mERl FABIREEOWED G o 2 pRaFd 4y
U 7 1 T

NBAPF L A SA FehR &0 £ H & a”id % 4t (“a” determinant) (h R % €

% (conformational change) * HE R &2 U FE * Bk EHE
#

Bl X P R AR N E R S S FEERPR A o a2

HER G AR E 3 codon 145 > i = glycine 5 arginine 7B~ o B

B S G AMAE ARNT RO RES B A FF A

Hod nEMESARE I RGLR DR R AP RN L
Ea

B E A B BB A R R B E o X3S F e
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PR 7 el

B Ha AT i R
AL 7 304 B EF %

=

A2
Iy

' B g FBAPFE A G di 2 CRPF L 4kl

i o P 125 n'}lJ(41.1%)qu ‘)?"Bi‘] ’”‘31"{:);34% DNA 5 F5 4 o B iR BA] 3+

Lpd R APE A A EeS D AR 0 AN 2130 & 0 29%; 31-40 Fi

40%; 41-50 £ > 56%:50 & 12+ 45% > P=0.003 = 3 125 b 1B ¥ s
F R A H P 55 b(44%) & 2 F]3 5 B29 51(23%) 5 A F1AC- 41 #](33%)

Al 5 & F13B{rC2 R g R & - 125 GIFREBAPF L4 g 4§ 2 h+ ik
B E300E 5 4.0£0.6 logo copies/ml » A F]ABfrCiR & B A K4 kR T

Eik 3 3 H B FABIcC2 R % —;éf (4.2+0.6 vs. 3.940.5 % 3.940.7 log)

copies/ml > P=0.01 {= 0.05)( ®l= ) o o ¢+ 125 GIBR{EBA A L 5 & & 4
PORERIE P20 B 0 @ 3 A F1RIBY b ~ A FIAICO BIfr A FAIB-CR & R G
—‘5 2] A $5SEA T g B B 7 (residue 86~156) > 2 codon 145 2
RE(R =)o

) AET YR AER SR R ES S Y o FRPBIT U R 4

»a

-

i RS LR L e T R R R R T

R o TR A R 4 0 S i R i A8
RAEBASF L s & S A D (7 5 AR F o BAMF L A SA FlehR % > FR
Az Y e AR L G R o A BRPEBAF LGS g F s 2
— o Rm AFEF L 7S FIIR i R B B 7 (residue 86~156) » 351 codon
1452 %% o 2 A RIBEREBAFLHA R A F - B Gt kR >
Flilte FE2 o FRERTM > VA v TP EZ e FRIEE DR F] o
ARG T FIABYrCR SR A F A Dk AT IDEE R 2 H bk F A Bir
C2pgak B2k ARNUps 7 fHms gl PP ve- HhPP

HAFD e T FHEREBIF LA B AKX E DR 10 32

T U

5K

“q

5
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A2 o

T

f

Bl- . 125 GIBREBADF L4 B A 42 54 kA
4R T 56 - AFABvs. & FIYB{CR L F 4,
& B %, P=0.05.

LA A T2 pRREE - 2B AR
P=0.01; & F]%Bvs. & F]4|B{cCir

8.0
5.5
S0 —_— T
4.5 1
4]
o 2
& 4.0
< * *
e
O 354
-
=]
E 3.0 1
& — _t
- 25 _ .
HBV Genotype B C Mixed B and C
Number 55 29 41
Mean (log;g) 3.940.5 3.940.7 4.2+0.6
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Bl = . 125 SR EBAPFL s S R A ¢ SEE P 20 B > ¢ 3 A& FAIBI &) ~ & F13|CI
pfe L F)1 3B~ CR & B hE 2 bl A~ 7S FI¥R i e L Be B 7 (residue 86~156) °

BWBS8344 L % ¥ B3| o ¥ B3 il A A A iz} - BAE FIRAME £

+ B 74p e o BAIPF X g5 F ayw subtype H Mi AE 122 5 Arginine » @ adw subtype #H

T

il Be 122 5 lysine.

86 122 145 156
BWB8344 1LLLCLIFLLVLLDYQGMLPVCPLLPGTSTTSTGPCRTCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSY  Genotype B
NO 675  meecemcmcee e rceemaas Ko emmmmmmeecmcecemceemmm———aaaa-
NO B33 co K e e e a—mmmae
No 227  eeccmmceeeeceeeeaas [ [ C—— ReeaTemannn- oy
NO 494 o (R [T Lemmmmmne- Temmmmemeee
No 167  =e-semmmmemmeceeeaaas [-=8anmauana- O e bt Teeammmmmeama HFEDDt‘}'De B
NO 207 Levccemeemmccemeeescc e e Keommommmmmmmeccecsccccmmm—————a-
No 700  ccccmmmcccccccccceaaae. [ SR S |
NO 101 Le-esmmmmmmemmoemees [--§emmmmnns Koewemmmmmmmmmmmemmn T
NO 750 e m e K m e e e e e e e J
NO 931 mmmmm e K- wmmmmmmmm e \
N 5 K- e mmmm e e
NO 454 <o cee K- e mmmmmmm e mm s mmmm e ne s
NO 450 <o m e K- e mmmmmmm e mm e mmmm e ne s
NO 630 wrmmmmmmmm e Ko mmm e e *Genotype C
NO 292  ceermeeememeeeeaeaas [-eSecaaaas | 2 )
NO 644 wommm e [--8emmmenn- R R [ecmmmmmee
No 550 c-ccemccccmceccccccceccceccanas Ko oot e s
No 244 L---cemmmmmmmmm e eeee e Km e e e e e e e
NO 626 --omemmemmmeno oo e Mixed genotype B
NO 297  seeeceecmeiceeeececeeeaeaaa. Km e m i e and C

1. C A+

L 3=m 162 24 KA F A W iR % 2312 5 33 HCV E 4%
2 »2(NEJM 2007;357:1661) °

2. HFHHCFR AL RIpEE P ER LR ) -
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(z) Bmadik
HEL AR AN MR R ERF LR TR LA RS
i%*iﬁﬁﬁﬂ’i%*ﬁﬁ$%°€\“%”mﬁﬁ pibdE T
EEE S RS SIS St
PR - REHFTA IR EHA 0 A @ FA S PR B C AP

ELS RSN LR SRR T

\\\xr
o

ARV AREENEE RS SRR ) RE

() %6#RFIPHFERED FE {3
FEHEE 2 HSChm> " PF e G- hwmvFN o ¥ - hm~ B IR

R o wRF L BB TG ORI AERID o

(=) 99E2R P&
BAEHA) BECAFUR A8 A B ig3 5 (2) Frh%EHE ios RHE{T R X

U

BECHF K 2 3750 5 (3) CAF X pA AT mFpS 2 LRI W §

EARBEAT T o

(<) 4o p
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