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PHEZTzZES 35 B AX AR o e w 7o fv » e
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F2H o ER B AFUEL BRI R FA AT A B2
EMBAMFLEBMFREy g A 2AF R pM M NIFET B Ry
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2001-2008 = st = &1 B AU B & - FEE &2 E 430
1974-2007 # = 5 g & & 1 >0 0~34 & 5 77 3 # % (n=1090) > 345 !
dpHile e (L w 51974 1% 1p~1980 & 12 * 31 p ~1981
#£12 1p~1984#6"* 30p-1984 &7 " 1p~1986&6" 30Fp -
1986 & 7 " 1 p~2007 # 12 % 31 p) A A EFHPELEH B

APFLFE L RA o F P E o 17 R B R 3 (case-control study)
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= ~ ® < i & (Abstract)

Background: Universal hepatitis B vaccination program in Taiwan has
effectively protected infants and children and adolescents from chronic
hepatitis B virus (HBV) infection, hepatocellular carcinoma, and
fulminant hepatitis. In this study, we aimed to invstigate whether such
program may prevent acute hepatitis B (AHB) in adolescents and young
adults.

Methods: Data on surveillance of AHB through National Notifiable
Surveillance System (NNSS) were collected from 2001 to 2008. Subjects
were divided into two birth cohort strata according to the status of HBV
Immunization in infancy: unvaccinated cohort born between Jan 1974 and
June 1984 and vaccinated cohort born between July 1984 and Dec 2007.
The age-specific incidence density (ID) was calculated for both cohorts
and comparison was performed for those aged between 15-24 years. For
vaccinated cohort, a case-control study was conducted through data
linkage of NNSS and National Immunization Informative System (NIIS).
Each case of AHB reported to NNSS during 1990~2008 was residency
and age matched with 4 controls randomly selected through household
registration information integrated in NIIS. Results of maternal HBV
screening at pregnancy and records of HBV vaccination in infancy
coming from NIIS were analyzed for case and control subjects.

Results: The ID of AHB for unvaccinated and vaccinated cohorts was
3.62 and 0.24 cases per 10° person-years, respectively. The estimated
aged-specific ID among subjects aged 15-24 years for the two cohorts

was 0.55 and 3.07 cases per 10° person-years, with a ID ratio of 0.18



(95% CI: 0.15~0.22) in vaccines in comparison to unvaccinated birth
cohort. For those who were born after the implementation of universal
infant HBV immunization program, maternal HBV carrier status at
pregnancy (Odds ratio: 2.59, 95% CI: 1.54~4.34) or incomplete HBV
vaccination history (Odds ratio: 2.89, 95% CI: 1.29~6.40) was associated
with an increased risk of AHB.

Conclusion: Implementation of county wide at birth HBV immunization
programs for more than 24 years has resulted in preventing the

occurrence of AHB among adolescents and young adults in Taiwan.

Key words: acute hepatitis B, hepatitis B vaccine, universal infant HBV

Immunization program, vaccine effectiveness



TR A R ABAFUREEFF MR p 1984 £ 70
A i T 2R B Ry AR KL 0 Fl o fF e F R, %
2% 4 213 % vk E F(vaccine coverage) P R T2 iE R 0 ke B
W FRFIEMEL DL FOET R X BY 2R B PR
FRESFRFAF BRI FREBAPFL2ZF 4 [19] £
HFoOARL 2 E - B "BAPFUIE AN ) SR o 2
1990 #ig 7 3 F&r2 & BAPFLBREAPME N - 2 5 %ij‘*‘ut“%‘“\
FRA AT T ARP RG] klwg A5 p 1984
7P AEAdadz i Y BAIMFURA T2~ 5B A
LY BRI RS rR e A F L EE B TR R
FrReEF o AL IEd TR AR AL 2R RAT
g 32 % si(National Immunization Informative System, NIIS) | 3 &
BRESHI N UG FEREEFTETELBGE B BLE LR
(National  Notifiable Surveillance  System, NNSS) z. & ]

(Surveillance) » &2 5 &) ¥4 Be 7 7 72 (case-control study) » %5 B "5 &
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Informative System, NIIS) ; » & #Zopmg 4l fri2 g » X 22 p e
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FAEIFN e 0 ARRE AN A B 34 2 5T R
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T, pAEHARRABRAFZ AT AT BRMA B AR
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PHpE2 P LI LA 2RAMBY AT AP RERR 2220 F
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FoFpE A REMWIFLE Rk - RIEGFSS B-, Figure
1) » % = 2001-2008 & & ' <@ % 5 s & R & L (National
Notifiable Surveillance System, NNSS)F#L & ¢ x5 5 &1+ B
A 3+ X (acute hepatitis B, AHB) B % » R & 11 4 & 4 3%
1974-2007 4 ¥ 4 5 & & £ %+ 0~34 & % 57 § %t % (n=1090) -
T RE AL PEHAI974# 1% 1p~1984 6" 30p 2

¥ % 5 T2 3£ & (unvaccinated cohort) ;> @ 1984 & 7 7 1
p~2007 & 12 * 31 p 2 FRIG T+ & (vaccinated
cohort) jo 2ty & &P » 1981 & 1% 1p 4w
BAd e RF B R e W R FE 2RI R E
T4 198l £ M4 2 EH o Y E g R R > 1211986 £ 70 1
PaiAmi mgleaa 2 h T2 2R BE &AL
1984 &£ 7 7 ~1986 & 6 F > RAHAME BAPFL LG
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C) ¥ = FFE I REF - IFERPE N2 175 v A2 414 B
AU b e I T 2 FEIEE RT3 E 2k s (National
Immunization Informative System, NIIS)h 2& 2 = & F L » 1&g
BERE L4 vt b > TR GRS e (PR A E
W2 Bxid Tspe- | £ 700 i o

INPE R T

Q) F-RFERZFTHE ERANNSS THREN TEBREACE
#¥ #i=(demographic data) ~ 3 5 & # ~ B E o0 T 45 NS
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coverage rate) o
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C) %= FEEAE % bl (n=175) T @ 2 - (n=700)
2 b hzz ke MNISFHREMF T H %2 B g o
R BHAMIRE PEBITE G s TR LA B

BEAFE MR RN GEER G2 RF G T IERE R D

3 ‘?“\ ﬂ‘i o
Fryi= e BT N S S E
1990-2008fEZ22AHA (n=3212 JEHAHB{#EZ (n=4509)
|
BE R R (19844E7 H LI HAR BT HR
|
Case-control study
RENIISEEEED B
I —(AHA) ﬁﬁﬂﬁ(%l-la) e (matched control)
N=662 VL O et e N=700
A —HAEE
RN |
A BOEREAS (2T, NIS S RIBAFEE T 5
R ER AR 0

I ezt 453 0% .
2 Epi Info (Version 3.4.3) ~ SPSS (13.0 for windows) %2 Excel i+ 5 vzt

WH 2 TR a1 B oo v+ 2 4k 2 (Chi-square) ~ # £ I Fxthk %

R
i

|

(Fisher’s exact test) ~ &2 & & = < U # z_* (Mann-Whitney Test) i st3+

¥ % o ¥ % N X ¥4 % (Poisson distribution) % iz B % 2 B A a0 B
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(Incidence density ratio) ;

w »x 4 (Vaccine effectiveness)z_ 2+ &

N
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a) 4% 2001-2008 & Frrs 5 &1 B AP+ & &1 4 & 432 1974-2007

b)

(5 & 8 4% 0~34 R)F 27 4 # % (n=1090)¢ > 12024 p
gyl sdw w(hu s 197419 1 p~1980 & 12 » 31 p ~1981
#£17 1p~1984 %67 30p~1984 & 7" 1p~1986 & 6" 30
p~1986# 7% 1 p~2007 &£ 12 % 31 p) > Hpul~ B~ =4
BOEE S LR mE AL s g4 RS A - (Table 1)
WA R A2 TRy R (1974 10 1 p~1984 & 6 ¢
30 p > THEL AP AL A IEAN B AFUA T RMALR) &
"W % (1986 & 7 7 1 p~2007 &£ 12 7 31 p)E A Sa e
kg oo F Rz BRI G ARG E NPT BIRE R A3
(M:F=656/298 v.s. 74/62, p<0.001) ; @ A 3% L 84n b 2l 4
FRF A AP BAPFL B R0 5P 0 2 R S RE R e
] 14 (5/949 v.s. 3/133, p=0.066) -

bAMBAPFEF 4 ZR(ID: A /& 10 § L #)hiz B¢ > 7
PR IZEBAMFFLRA(ID)CF N2 & i
2 A% (&K 5 4.80~1.94-~0.96 2 0.15) - Bl = (Figure 2)*7 & I

E_7 I A1 2 E 4 i (birth cohort) & B "% w 4% 44 5 (HBV vaccine
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c) " NIS & 1984 & 7" 2 2007 & fF J1 4 2 5 £ 1 BV g v %
i T30¥ 5 93.3% (B XiE 88.8% > kB B 97 %) s 4
IR A2 AT ETAGTLHE ) &3 1984 2 77

11986 & 6" B2 Rz BYgyEAS oy uzdidEdd
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IL BREFRESFHAEEBAFEF 4 F2

4o = a(table 2a)#77r » & 2 W B A a Z s kw4 2 5
o 3 EdLwE 4 B R (age-specific ID)o 11 E 5 A — B EEE
P 1090 i 1 B AT ip & chg g E e At v AR K2 A

AU A 1534 i 0-24 K o ER UL AR BAFLH L BA > &

W

bR Y 2520 Rk ER K E A RABE LT 104 £ & 415
ASHRE YR AR L 2024 EEEFA SRR LE 10 L & 1.07
Lo gy A A BT b s 15-24 A E &K B (£ D,
Table2b) » AP RAM BAF US4 A &b 1524 kzdtk ¢
41984 & 77 1p~2007 & 12 % 31 p 412 chg 5 % » £1974 &
191 1p~1984# 61 30 p 4 chzbg 3+ 0,18 & (ID ratio= 0.18,
95 % C1: 0.15~0.22) » + LB ¥ &1 B AW 5 2 2 i

»z 4 (Vaccine effectiveness, VE) % 82% (95% CI: 78~85 %) -

ML a2 3248 B AFLE BYREy a2 0T RZPHM
o MIFEL BFRTERLAAUEE

FHP10848 70 1415 02 2 g (B E &K 4 00-245) )
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ek s EEBAPFLBE > T EBALFLB R S HRE—

A E TR R (D) T e b2 - A S HRES R

SRR UE Y b

a) NHSTALE »47¢ A 472 A R 8B4 v ¢ T

1) %% % = (Table 3)» fps b & (AHB, n=175)2 % i i — (AHA,

n=662) &%}“J};’a& A I b feenv f\‘;gﬁﬁ:fg@& # 5 16.0% - ¥
apl 270k  Ex‘HEFZLENM (Mann-Whitney Test: p
<0.001) 5 B Gt oli b SRl B9 > SR e — P BB A b e
(p<0.001) ; 454510 % PFB x i Hh3e & 5% % % HBSAQH {2 €
e fe B EMBAPFR b % (p<0.001) 5 == = &1+ 2 B¥ R w
Ptz B R0t BI(IEEOT R RS2 R A ) R I B

£ PBAF L 2 b % (p=0.021) «

2) MNNSp sz 2z = FEFH > L4z v b > SE P~ i 4 £~ 7 2 &

B (ZRE)7 fepbliez - A5 5 EHRE > 4ok =
(Table 3)#7 & 7+ » 5 b2 (AHB, n=175)2 $tfk e = (n=700)2 %

o w024k g e B A ARE PG BAPT R g A
vt A EIEMEBAFE 2 b % (OR=4.04, 95 % CI: 2.34~6.97) ;
Fobo REAET U3MBIA Y 0§ A TR S W I A BB

b % (OR=2.89,95% CI: 1.29~6.40 ) - @ 454510 2 P B2
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b) r B % 3 3% 4-4t b ke (AHB, n=175)¢ $1 i ‘e —(AHA, n=662):
v ERE 5T e (Tabled) r T3P 4o ¢

1) 4B AFPFL 2 ¥R e—2 106 +(16.0 %)% &> &+ B 4|3+
Z_ 5 b k& 54 12(30.9 %) ¥ %

2) M3 R EZ BRIELST > AP FRE 759 %engk i B AT
X Bxe 698 eni it B APPF L B 2rriip ¢ 8 KT8 B
oo s BT 241 % 302 %k kA i HA G i ¥
MLE TR TS EMBAPFLE LM AZPFL -

3) AirA B R AL ARKL 0 el COF T & L RH IR
PX R AR REWIRELY > B EP R OTHR -
(p=0.027) > @ w2 % ERH F|E2 % B3 p > AFAy ¢ T AiE—H
g o

4) ¥ ohd R4 = (Table 3)F Ap i % 2% i> £» A 53 80.2
% ($4P8 22—~ )% 66.7 % (s b i) Fesn® M3 LB 4 R4-75%
(¥R - ) #7185 % (bl m)mse® MABFH hH >~ )j‘i
bl v R e — A T R BT RZERY R

B 2+ 5](p=0.031) -
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5) et BT w ¢ £84 0 F 68.9 % (¥ P82 )2 63 % ( b))

<
X 7

FEanp e T3 BFE wiibti b 6.6 %% 0.3%3n % f

ke

[

T #RABEBTRAY s R ERHRE—E ]
2 TR | BABYE g R & L (p=0.525) -

6) &4+ & 12 B AT W o 18 2 T 1 s b mehw | ¢ 7.3 % (3/41)
FERup @ B B ENR B APFR 2 p ol B Rins p e RSN
BA R 0 341 % (L4/41)in 5 B e © (LA > 48.8 % (20/41) &
EPIFL LG s WSk BT R

7) BERASIREIHEELEF BIEF R HHEAFILE
BEEAF 2B BYH R R LFF MEEBIFE R &R
33 &P/ polelBHRe— "y &2 Ty o5

i3 (p &% A 5 0.201,0.235, £ 1.000) -

”
KR
E:0
P“

C) ¥t bl 175 w2 B2 AR BAFLB R B pEL

s H BiFgu @i e my bt b - 4eB = (Figure 3):

1) Z9pE&y e  APT g FRELE AR 1-3 5K -
4~6 F& ~7~9 & ~10~12 f& ~13~15 & ~16~18 & ~19~21 & & 22~24
FeenBifc #5533 11-7-8~7~12-34~47 %2 16 >
T OLE 30 s s 16~18 A~ 27 10-21 K s E &R 0 4T

b2 bBoE
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2) d\/zﬂ’“f NIHS Fator i 2 g% 5 0 0}%«’?[}%133 Bxe

W26 1F 7 W45 HBsAg 2 k&> B ¢ B i 24 4545 5 HBsAQ
FB 1 i 92.3% (24/26) ; 30 - % F B vk b B

® F 73.3% (22/30)448 3 11 b 2 BAFA Y o b 16~18 A H
Ede k2 34k o W14 2 F 5 4545 HBsSAQ 2 & & > 4545

5 HBSAQ B 121k 214 % (3/14) » & B % $ #2463 4|11 + B ¥z

FH 5 9559 (21/22) 5 . 19~21 A E &K 2 AT R E Y
U545 5 HBSAQ H 4 16 14.3 % (2/14) » % % 4546 3 &1 + B+

B H 75 94.7 % (18/19) -
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L urpEpeadk kast BAFLEL gRAZ TR A E2AR
ER-REE S,

E.E_:f B k5L ‘%:’Qmwﬁ,;ﬂ;f y F\ mﬂﬁ&.i- ]v} B :n] N e :12:
PP LR o #4(age effect) ~ 4 s £ (period effect) ~ £
4 # % (cohort effect) 2. B2 58 - 4@ - (Figure 1)#7-1 > 2001~2008 # #=
THF=EmZ &0 B AT BRERLE T & 7 URRRGEED
B AHB Z B s b2 22 o A E N F AT AEE eI > B
EHEAFLANRAE B AR T REARK RS G AT st
Bowt ma e sy RBl= (Figure 2) > A g gy I 2 R{E B
FE Y RARKAFE AR R RS v A RAS 2 F L
BB &M B AT L Fa @ Flo Ry MR a
SR R 024 2 B> @ 2k we g e B) A3t 17~34
Pz B A rn e FARYE T e g E R B E &g 4 5 (age-specific
ID) » #vip 4 ao vt e B R A 15-24 R B EEE £ B AL
A Freg e 2RI EFRER B AFLOF L E A
FHRA TR S TR H G AR BT T g s

B rens 3o R R FlF R B 0 kg & B APFRg A F
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2. 1984 &# 7% g M2 2 €N FEBAIFL2ZH 4 TR

—_—

=
o
Ty
H
=
n
-
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o
b
?.
sa:;\‘/
rt"
ERN

4 4o - (Table 1)#17% »

FHMAI S 3R
2R o T EEL S A Nt MET B FH R H (s gs
BRGNS B LK 0 - Bt o BRI Ry

A4 R4 1* L8 w4 »x(vaccine failure) - 2 R F]¥ ¢ 222 LR

ZERP B RREA TR (AR opA EARE RRHK) S F L bk

R E ey

—

4 L
'

s > v E 2 A 4 %34 U8 (vaccine non-responder) -

3. M TEAY P BEEET AP L4

41984 & 7T P g Az g od NIS FHREP Z24F
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% - (Table 1)

Table 1. gk £t K#2 AME , 2472001~2008F HBEBRIF A ER (n=1090)2 A O BISWEAR ERE

Birth Cohort Jan 1974~Dec 1980 Jan 1981~June 1984 July 1984~June 1986 July 1986~Dec 2007
Case no. 742 212 60 76
person-years 15,450,291 10,924,527 6,250,270 49,645,327
ID (per 1075 person-year) 4.80 1.94 0.96 0.15
1D (95% CI) 4.46~5.15 1.68~2.20 0.72~1.20 0.12~0.19
Age of onset (yr)
Median 26.5 225 205 15.7
range (min~max) 20.3~34.3 17.4~27.8 16.5~24.1 0.0~21.8
Strata of Onset Age
04y 0 0 0 24
59y 0 0 0 4
10-14y 0 0 0 7
15-19y 0 31 17 31
20-24y 208 142 43 10
25-29y 424 39 0 0
30-34y 110 0 0 0
Gender
Male 514 142 34 40
Female 228 70 26 36
Geographic region
Aboriginal 4 1 1 2
Non-aboriginal 738 211 59 74
Nationality
R.O.C 680 190 54 69

Others 62 22 6 7




# = a(Table 2a)

Table 2a. ffcif i 4 1% 38 & 2001~2008 F 2 LB AL AT # B 2~ F i BI B £ BE (A/F 108 AF)

Birth Cohort

July 1984~Dec 2007

Jan 1974~June 1584

ID ID IDR

Age of onset Case no. person-years (ber 10%5 person-year) Case no. person-years (per 105 person-year) (95% Ci)
04y 24 9,631,890 0.25 0 0 " *
59y 4 12,967,485 0.03 0 0 * *
10-14y 7 15,275,714 0.05 0 0 * *
15-19y 48 13,284,139 0.36 31 1,779,693 1.74 0.21(0.13~0.33)
20-24y 33 4,942 900 1.07 350 10,633,339 3.29 0.33 (0.24~0.43)
25-29y 0 0 * 463 11,144,071 4.15 *
30-34y 0 0 * 110 2,817,715 3.90 *

Overall 136 55,895,597 0.24 954 26,374,818 3.62 0.07 (0.06~0.08)

*: Data could not be estimated

4% = b (Table 2b)

Table 2b. il A4 18R E2001~2008F [ 15-24 2 HBRIT R ER 2 BERE

A AR IDR (95% Cl)

Case no. person-years |D (per 1045 person-year)

18,227,039 0.55 0.18
12,413,032 3.07 (0.15~ 0.22)

July 1984~Dec 2007 101
Jan 1974~June 1984 381
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% = (Table 3)

Table 3, EEEM(1984F7 AR HE ) REEBRN HRFR R RABN EE 2.2 HEATE

I pES HEHE—# plE*
FEE 175 662 700
R FH(ER)
i B 16.0 7.0
GME~HAE 0.0~240  0.0~24.0 <0.001
REFE(ERE)
o fir 8 215
RME~B KB 1~25
4 81
B 98 (56%) 265 (55.1%) 364 (52%)
pog 77 (44%) 297 (44.9%) 0.838 336 (48%) 0.343
FE{E i
1 3t 550 5(2.9%) 240 (36.2%) 20 (2.9%)
L 170 (07.4%) 422 (63.7%) 0" eso(or.%) %
I IEHBsAgET IS
HBsAgiELD 92 (52.6%) 268 (40.5%) 353 (50.4%)
HBsAgEE 1 38 (21.7%) 97 (14.7%) 80 (8.6%)
HBsAgistE 45 (25.7%) 297 (44.9%) =0.001 287 {41.0%) =0.001
IS iEHBeAgE R
HBeAg T 45 127 (72.6%) 515 (77.8%) 557 (79.6%)
HBeAgRE 19(10.9%)  41(8.2%) .0 26(3.7%) o 5o
HBeAgfE 29 (16.6%) 106 (16.0%) 117 (16.7%) )
BRF&H
AT eE 67 (38.3%) 195 (29.5%) 280 {40%)
T1~28 13(74%) 27 (41%) o0 1927%) | oa
rambl b 95 (54.3%) 440 (66.5%) 401 (57.3%) ’
RRBEH 17 (9.7%) 10 (1.5%) 28 (4.0%)
1% iEHBAg H HBeAg+ 15 4 20
IEIEHBsAg+ {BHBe- 0 ;0250 , 0505
EIBE A AiC &% 2 6

5
& 97 BIAE 731984 .7 A L& 2 9 2 1B 20 BT 4 Bl =
¥ HEE—- 51984 FE7 BB HE MW 2 AR AR
# HRE-ZEEAALE  BaREFEEaTREfElEEFREERIRE
§: HHIEEE A — 2@ HE | WRERNAA DT
* JEPIRE B BRAE — 2 M ET R | ERCAR AR A A AR



% = (Table 4)

Table 4. SR {E(19845F7 ALl &) RIEARRBE T # R
EMREmENE

HERE —(AHA) FBIE (AHB) P
n k) n k)
662 175
) 1 R 8 106 16.0 54 309
EEEE
331} 0.576
2 53 500 29 537
# 53 500 24 444
[EES = 0.012
Bl 52 491 40 741
BR 14 132 4 74
EiER 26 245 3 56
Hit 9 85 3 56
AAR 5 47 4 74
HEFE
FEEBRIRTH p<0.001
ESLE- P ESTE-o 14 132 8 148
pe2 o) 84 792 5 93
# 8 75 41 759
B 2B 6 57 12 222
A5 A M 5 47 20 37.0
BB AT 4 109 3 56
EE 350 5 47 14 259
i BAR p<0.001
FTRERAHT 10 94 13 241
RE 22 208 40 741
5 74 69.8 119
RECH 0.095
FTERRKER" 15 14.2 11 204
RE 82 774 43 796
5 7 66 0 00
BB *
THERRRER 109 27 500
2B 105 99.1 27 500
] 0 00 0 00
m&H 1.000
TERBRKRER" 3 28 27 500
p-2o) 102 96.2 27 500
5 109 0 00
EMRE 0.027
FHERAER 1 09 18 333
uEe 98 925 29 537
L] 7 66 7 130
SRETRMMBIFRR 0.031
FHERARET 13 123 8 148
ke 85 802 36 66.7
] 8§ 75 10 185
RARTERREREHBF®R
FTEREEREBITWE 0.201
FRERRER 28 264 10 185
bt 73 689 3B 704
) 5 47 6 111
WA, HERELMENEE 1.000
FHERAET" 18 17.0 7 130
2R 81 764 43 796
£} 7 66 4 74
RA, HEHEEFLHEL 0.235
FTERRAEE 15 142 9 167
RE 73 689 32 593
5 18 17.0 13 24.1
R EEC G
eEEBTEE 0.525
TERRKRER 26 245 15 278
RE 7 66 5 93
) 73 689 34 63.0
SEBEATRE 0.754
FERRKRER" 49 462 31 574
BAE 47 443 18 333
5 10 94 5 93
ABEERAEEREHTMHA
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Bl- (Figurel)

Figure 1. 2001-20084F 2B i # AR & BFHEH, BFFE, HAEMKER (N=1090)
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Bl= (Figure 2)

Figure 2. 2001-2008 S MBREF R BERKHEFERERERREBI
BEEER (N=1090)
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B = (Figure 3)

Figure 3 REt A RESMBREF X ABFRELTEAREAIRHBERER (n=175)

N —— Maternal carrier % —— HBYV vaccine coverage (%)
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