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Effects of the Vaccination Against Hepatitis B Virus for All Infants in Taiwan
Chang-Kuen Tien, Nobutaka Kurihara, Hiroyuki Yanagisawa and Osamu Wada (Hygiene and Preventive Medicine,
Saitama Medical School, Moroyama, Iruma-gun, Saitama 350-0495, Japan)

Taiwan has adopted the vaccination system against hepatitis B virus for all infants since 1984, while many countries
including Japan have the system of vaccination just for a high-risk group of infants. In this study, we evaluated the
system of Taiwan with investigating on young people who were born after 1984 and now get to 16 years old at the
eldest. In Tai-tung located in east Taiwan, we first collected blood from 1,300 young people selected at random from
residents. Compared with people who were born in 1981-83 and not received anti-hepatitis B vaccine, people who were
born in 1984-91 and more than 80% of whom received the vaccine showed a significant lower positive ratio of HBsAg
both in male and female. The ratio was also significantly lower compared with the reported data of people who were
10-14 years old in 1983. Since hepatitis B causes hepatic cell carcinoma (HCC) and liver cirrhosis (LC), we analysed
the death rate of HCC and LC published by the governments in Taiwan and Japan. The comparisons in a death rate
between people who were born in 1975-83 (not received vaccine) and people born in 1984-94 (over 80% received
vaccine) revealed that Taiwan system of vaccination significantly reduced the death rate of HCC in male aged 5-10
years old. However, the system did not reduce the death rate in male at over 10 years old, nor in female. On the other
hand, the Japanese system of vaccination against hepatitis B virus for a high risk group of infants did not change the
death rate either in male nor female. Additionally, the system of Taiwan and Japan tended to reduce the death rate
of LC but not significantly. We conclude that 1) the vaccination system of Taiwan contributes to the prevention of
hepatitis B in male and female young people. 2) It partly prevented the death of HCC. Since the effects were limited
in male aged 5-10 years old, the system may have to be improved in Taiwan. 3) Although the contribution of Japanese
system may be less than Taiwan system as regards the prevention of the death of HCC, we could not judge whether
Japan should adopt the Taiwanese system from the present data. However, further investigations on the results of the
Taiwanese system may help to improve the Japanese system of the prevention of hepatitis B.
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BRIFR T 7 F I AEFRICDOWTIE, HATIE, 1986
EICRBH A HBeAg B TH 255 O RIS LT
NETT U F UERRTT S BIKRIEN R TS Nz, C
BN ZHEOE D TELIEETIEIH S D, UL
D 80-90%LL F DG MEMRE 221 Tz . Z
D%, 19924113 R 5 # 72 REH A HBsAg B M # D i
WKk L, SHICE->TWS (Fig. 1. &8, D)
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R DBH BT 7 F RIS 2B L, 198741k
ZOWNZRERTOFERITILT S L LI, 198441
THhDIFD, FNLURICEENTZRETESGE L
1720 0 F M b Nz (Fig. 2). fit> T, 19844
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Fig. 1. The vaccination system against hepatitis B virus in
Japan. The history of the system (A) and the protocol (B).
A: In 1986, Japanese government started the vaccination to
the babies whose mothers were positive for HBeAg. Then,
in 1992, the vaccination was started to be given to the infants
whose mothers were positive for HBsAg. In 1994, the vaccine
was changed from the plasma-derived vaccine to the vaccine
produced by genetic modification. B: Anti-hepatitis B vaccine
is injected at 2, 3 and 5 months after birth (\/) and hepatitis
B immunoglobulin is injected at birth and 2 months after
birth (V).
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Fig. 2. The vaccination system against hepatitis B virus in
Taiwan: the history of the system (A) and the protocol used
in 1984-93 (B) and in 1994-now (C). A: In 1984, Taiwanese
government started the vaccination to the babies whose
mothers were positive for HBeAg. In 1987, the vaccination
was started to be given to all infants whether or not their
mothers were positive for HBsAg or HBeAg and then started
to give the vaccine to all children born after 1984 who had not
received the vaccine. In 1992, the vaccine was changed from
the plasma-derived vaccine to the vaccine produced by genetic
modification. In 1994, the vaccination system was changed
from four times (B) to three times (C). B: Anti-hepatitis B
vaccine was injected at birth and 1, 2 and 12 months after birth
( V) and hepatitis B immunoglobulin was injected at birth
(V). C: Anti-hepatitis B vaccine is injected at birth and 1 and
6 months after birth ( \/ ) and hepatitis B immunoglobulin is
injected at birth (V).



Table. Rate (%)of children receiving anti-Hepatitis B vaccine in Taiwan
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born-year 1 2 3 4 ref’
1984 - 1990 94.0 91.9 88.7 78.8 41
1996 - 1999 100 94.5 91.5 = 42
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* ref; reference number. ** Since 1994, the number of the vaccinations in the protocol was

reduced from 4 times to 3 times (Fig. 2).
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BNCEEET Uz, 9 7ab B, 19814 519834 % Tl
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191FEE TICHAELIEANA (U7 F 2 EEMEITD &

DT, HBsAglpMERZ g Uz, Higic sV i,

LEEROEZDWE =TT T2,

My HBsAg , HBsAb , HCV—-Ab OHIEIC DV T,
il Enzyme Immuno —assay > k7ZHW\WTiT-o 7.
i L= v MEZNZF N, Microgen Bioproducts ff:
(Surrey, UK) @ Surase B—96, ANTISURASE B-96
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T ERDHEET
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LizAN& & Liz. TNHORFEICHEWNT, JEEHEHD
TF—RF, SEET, SEMOERE (5-9, 10-145%
BE) TEDEDULMNMESNIEN oA, TOHIFEN
TZ DEFEOFHEERNDIETHRIZFE U TH S EIGE
U7z, ZLTC, ZDEZHESEREIC, TNEN5KE
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FN3 (Fig. 2) T &h5, FHEONG SR LTz,
Fl, HEICWZIE, YT UERREEORTE,
1984 FEM S 199EF TICEE Nz AN &, 19924E DU
SEMICAEETNIEANG, BEE2ZTT 7 F > O
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=T &, Fiz, 19924ELRIC A LT HRIGREET
8WTHD, S5MBEEHICDODNTEZDT—XI1F1992
FELETO A RIS R TIEFIC DRV &b,
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19944 A RIC DWW TIE, BRAENZENE TO4
[ AED 5 3EEFREICAE SN TS D, [AREOHH
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MEIFITHEICHTz> TIE, BRI hZZAOZE &I,
BRI 72 R U 723007 28R DR HER D 72 D RUE 7
1oz,
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Fig. 3, 41 2FER D H LHIF ik D HBsAg, HBsAD,
HCV-Ab DGR R LTz, U7 F VHIENEA TN
2 LI OFERICHRY 4 % 205 DL FO BT DWW T,
fFlin & & £ ICHBsAg M T L, HBsAbAY EH LTV
B, T F MR EEAZO A (10-165%) »
37D2E8F N3 10BNV T, T OMEN & IFE A
BiEmZ R Uz, 95b 52040 R T, HBsAgl
K7z, £7=HBsAblX &z RU Tz, £z, LI
DNTh, 20T, HBsAglZAZZHMcimd L,
HBsAb X IZIF—EDMZ/RLTzDICx L, 10[KDH,
201RICEEXT HBsAg 345 T fE, HBsAb 3 EfE &,
20fRLIRE & IE Bx B fEmZz R Ui, x AT 47 < aYv
Fa—)L& UTHNRZZHCV-AbICDWTIE, TDOX
I IZMLIE RS NT, 2R%ZE U THERDO LI
FIE—HRIC R LTV,

2. BRBICBIT BTV FEERERHBsAg
RO

BHRBICHBEWNT, Y7F VEEORIENTE S LA
DOMARD 5 B Ll # DR (1981 -19834E4E) &R
HIIC BRI E TlcY 7 F Uz LT R
(1984—19914E4:) & O HBsAg DR 7% 5 £z il i
N4 %, Fig. 51ck9. HBsAgRtE#EZ, Yo7 F
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Fig. 3. Positive Rate of HBsAg and HBsAb by age in male
and female in Tai-tung.
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Fig. 4. Positive Rate of HCV-Ab by age in male and female in
Tai-tung.

JHERRHAR TIE, BIET300% 654 (21.7%), otk
T119%H19% (16.0%) THoTzDlicHL, 7 F >
PR TIE, BET4924H314 (63%), LT
4178474 (1.7%) Tholz. Bigkdic, 97F
JEEMERICIE LT, U7 F BB A RV EE
RUTz (EH1Cp<0.001).
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FHE D WERE DOFEMRITZIRD 516K TH 5. Sung 5
I &KX, 19834EICHF 2T 7 F VIEHR IR DIZIFE
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CTheltigLTd, SEOT Y F v HEFRE D HBsAg
FatE I3 A =R, (p<0.001). 735, KICSung 5
DTF—=ZPWIRTHEHEFZEILETH-E LTS
mOTF—2 LB LEGEEFAMETH -z (LB
p<0.001).
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Fig. 61, BER2KICET %Y 7 F v JEHMmEAR
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—19944E4, (+) BE) O ik g Il C R %
BRI R Uz, 2D BHEMETIE, 5-9KICH
WT, (=) BRCEEX, (+) BECHHEMRESE CRNE
B F LTV (-1 1.013 X 10° A19.37 A, +: 864
X 10° NP 1.88 A, p<0.05). 10-14% TiZ, (+) Bf
TEHETHEERMER L TWED, AETIEEI>
(= 1968 X 10° A17.07 A\, +: 961 X 10° \14.60 A,
p=NS). —JF, T, JERETOIFIESE
THRICDWT, MBHCEZIFFRD SNEh o Tz,

4. BEICBIFZ70FVEEHENFEEZRTR
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Fig. 7I1c, BE2KICET 3 () BEE (+) BEOFEin
JERIFREZS R 2 BRI R Lz, BT, 5-95%,
10- 14 & BIC () BECE TOEETHEVEK FHGE
5N7: (5-95%, —: 1.013 X 10 > Nh2.15 A, +: 864 X
10° AH10.61 A i p=NS; 10—147%, —: 968 X 10° A\H11.33
A, +:961 X 10° AiP0.39 A, p=NS). —J5, MTid,
SEMRE TR A TR SN AEh o 2.
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HBsAg &1

BREBICE T 2FMGREIC KD, T F R
SRR I A E N T AR D HBsAg R MR 1%, HIFERH
BEL GO HARDIFMEHRIC LEREEITE N T EDHS
Lot (Fig. 5). £iz, 2O 7 F RO
MRz, ek BRSNS H R LET (19834E) Dttt
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RO (10-145%) O HBsAglFMER L kL Th,
RIFOERIED o7z, I, TIF U EERERE
WS [T A OFER, T hE TOMERIC K % HBsAg,
1B XU HBsAb[GFMEZ O IRIUIE K E S ELLIZ TS
TWabZ EMRENTz (Fig. 3). —J, HCVEGMERIC
B2 R SN ah -7 (Fig. 4). ThHDT &b,
BEBICBIT 5T 7 F U HEERERIEZE, BREFRY AL
AR AR LTS ehbEshbino .
coEmiE, \BEONWDONMADTFT—RZLEEHLT
WAL LEDS, FNHOT—ZRIFVITNEE
ERIOEDTHBDT, 77 F VEMTOREE
EDREEICHF > TS, AKOT—RI3H
HOREIIHEDILEDTHY, T7F IR OR
EEHLMARICIR THE T D, HEDER
EREROGEMENCNETEDEVEDEEDNS.
WIRD T LM 5, T LA, izt A s
TOWMRDYT 7 F U EBHRE G2 X T, 5%B1TD
NDODFBERZEDTHAD.

HATE, 19864EIC/\A U A7 BN % fEfdiil g
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BRI 1978 I EENTZ IR ETIX098% ThH - 7z
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N7=WETE, 0.02%~0.06%F TIETFLTWVWB™.
HARTIE, FryU7—HRIEE s T 7 F MRS
DRI B0 A FTIE1% R TH 2. TIF 8
FHERCDHEIEESICREEZ>TWVWBR D, D
< EBEOTNBIO/NRORFRIMIC X 2 RE D 0 H
Eib,. THOLECTENTDOXS BB TR
D1IDLE->TWEHEDLEbNS. S, AW
BT, [FEREOHEMD S EEHIELIEO DB
FRF v ) 7 —RICOWVWTOERMGAEIZIT-> TEW
T Tzl L, HAERICET 2 T7T—2 & LTI, WL
OHDIMENDH 5. HINSIT TN, 19894 D
RO, FrUT7—bLzEEZENEDIEDHT
MT0.04% THZHEDT L THBY. £z, AHRBDY
W—TIC KB HEETTIE, V7 FUEERECLD, H
EIRDOF ¥ V) 7HRD0.26%H 5 0.03% N FHER
5NZ™Y . Cofh, BUDITERIEBOTIF
EEZITDRT N, HBeAglhHthitigh 5 O i1k
WRATIZRI0% E XN TWB XN, U7 F N
1o N7z HBeAg [ M ittt 0 & D 42 U 72 W 154451 7%
5~13OB N THE LIz T A, Fy VU T7—1dbT
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TVWBEE>TIVEDEEDNS.
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Fig. 5. Comparisons between male/female born in 1981-83
(not received the vaccine against hepatitis B virus: (=), open

bar ) and male/female born in 1984 —91 (over 80% received
the vaccine: (+), solid bar). *, p < 0.001.
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Fig. 6. Death rate of hepatic cell carcinoma (HCC) by age in
male (A) and female (B) in Taiwan,classified by the born-year:
1975-83 (not received the vaccine against hepatitis B virus:
(—),open circle) and 1984-94 (over 80% received the vaccine:
(+), solid circle). *, p <0.05.
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Fig. 7. Death rate of liver cirrhosis (LC) by age in male (A)
and female (B) in Taiwan, classified by the born-year: 1975-83
(not received the vaccine against hepatitis B virus: (=), open
circle) and 1984-94 (over 80% received the vaccine: (+),
solid circle). There are no significan differences between two
groups classified by the born year either in male nor female.
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T F ORI, (KEEO S R ORFRREYE
CREPARIE R E 8.

SE O T, FEEROLLEKAE 1975FEEF Nh
51983 F N MR, 1984FEE N 5 19944
EENOMNREDRTIT> TV T e 5, WEEDR
W 10EDOIUE DD O, ZORDBEIFFR T A IV A
IC K 2 AFHIRERE OEBEBGE DM Lk & 3 E BT 205
MHs. LhrUEHh5, HicXu, T OROEHE
ICEBEERDE FICHICRAEZIZRVWEENT
AV-Eal

WA DGE, FFHAEREE 1290 % L B A )V A
HREKTHS. 205 BEHETIE, $H80%MNBHE
fF4, 30% ADSCHRIFFR (10 % W EIFFEG) X nT
WM 5, INRORFIIZEICOWTIE, TAIVA
FFRofs, 775 hF  EDOBENEZLNTED,
RAIE EEWEIE TR NEDDBRIFFA Y A )V A&
REFHDIDERS>TWVWBR T Fx BRILCHI
LRI E, CRITIRIER L Th SN FIES %
£T, RETHIFERE, FET5EHK20EMN5
DITH L, BRI A ISR T & A FEiE I 55 5
THEENTWVWS. FHERIC, BETOINSHHDNR
INBIRIFFRIC K 2 FFRIRasE 72 F60E U 72 Bl T T
W37, HEo T, SRIEEO/NE TR U RS
WKDOWVWTIE, YANWAFRICEZEDODIZFEAEN,
CHIFFRICK BB D TR AL BREFRICLSEDEE
ZAbNs. THIC, KETIE, 77 F ORI
IZ& 0, CRFRDOBIRRRICKELRZ(N TN &
FHERELTWS (Fig. 4). Yo ehs, O
HaFEFE s RICEE S B lifFD#:1%, BRIATFR Y A )L A&
RYBHICIKB ETANRKENEDEEZ SN,

BEDT 7 F HERERIEIC X 2 FHM IR sE ks
R, BEHETRI0EEHZSZ EMEFLTWS. i,
LT EREBROMEANED NS, FEHDENIEE,
FFAIfasE DJRIK & UTBRIFFR Y A )V ADEIGH L FH
TR LRERTLE, T TRLNIZIECHIHIRIR
ME TR B EAE, FEERCIEESIHENEDEEZ S
N3O0 cHlLicehs, FAERMCERICY 2
F U BERRR T O BRIFFR D A )V R ERE T LIz & L
Td, HFHIIZEIE CERAG RITRFERICRE SN, &
R TIERRME T T BR[REEDN DS EDEEZ S
nrz.

105 2L _E THETHIMFIRN R DK T B H I DL
T, WEDEZARHTHS. TNETI0HUTT
FIELEC LT W — AN, T F UMK D
JEDGES ENTAER10 L E T L, 106 ED
FEERNEMT E R UEAEEENEZ NS DB L
Nz, FEBETE, 10-15L FTe I MEIc

RHOEHNDH O, ZOXENHBHME LNETV. &
B0, TOETIERE—FVEHOBRDRICZ O,
RIFEREN D F 0 X< ERZEDHFT THRE I N
5T L8200, TITT RNV UNRET BT ENR
BEXNTVWBEY, COTLIFELMREINTHEZLI
WAV, FHEREICIZCOX ) B LEET
RERHZEDEEDNS.

BN THERIHBRIRNED 5Nz -7z
EIWICODOWVWTOREKEIAHTHS. Fig. 6 SHEN R
Ko, ZELFEIERNBHICHEARIFFICENT &
Mo, MRS SIFERELBENVZVED LD
N5. THICTOMWECRDIFZEAED, BRFR
T A WAL DFEETHE T TS & WS E Z DA
EEZBNDN, FNEIGET BIIES5 %A
MRETH S, 58, LB THETMERIRD
BHOLNHZNT L1, Chenb DFE®P L& —FH LT
WBD, ZZTEZOHAHIEHASMTETNTVARN,

SEORETIX, 77 F S EMERERARIC A
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Fig. 8. Death rate of hepatic cell carcinoma (HCC) by age in
male (A) and female (B) in Japan,classified by the born-year:
1975-85 (not received the vaccine against hepatitis B virus:
(-),open circle) and 1986-91 (a high risk group received the
vaccine: (1), gray circle). There areno significant differences
between two groups classified by the born year either in male
nor female.
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Fig. 9. Death rate of liver cirrhosis (LC) by age in male (A)
and female (B) in Japan, classified by the born-year: 1975-85
(not received the vaccine against hepatitis B virus: (—), open
circle) and 1986-91 (a high risk group received the vaccine:
(%), gray circle). There are no significant differences
between two groups classified by the born year either in male
nor female.
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