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[ Abstract] Objective To estimate the immune memory at 12 years after hepatitis B vaccination
and its risk factors among adults. Methods The study was conducted in 20 villages of Qudi town in Jiyang
county, Shandong province, China in 2003. Hepatitis B surface antigen (HBsAg), antibody against HBsAg
(anti-HBs) and antibody against hepatitis B core antigen (anti-HBc) were tested for all healthy residents aged
15-40 years in these villages. Those who had no history of hepatitis B vaccination and were negative for all
three indicators were divided into two groups randomly. Hepatitis B vaccine (HepB) was administrated to
them on 0-6 month schedule or 0-1-6 month schedule respectively. Blood samples were obtained at one

month after the last dose for each receipt and were quantitatively detected for anti-HBs. Finally a total of 629

participants completed HepB vaccination and anti-HBs testing, including 288 of two-dose group and 341 of

three-dose group respectively. In 2015, an additional dose of HepB (challenge dose) was administrated to
those who were negative for anti-HBs at follow-up (anti-HBs <10 mIU/ml) to evaluate the immune memory. A
total of 93 blood samples, including 50 of two-dose group and 43 of three-dose group respectively, were

drawn at 14 days after the challenge dose and anti-HBs was quantitatively detected. The anti-HBs geometric



-498- FRAETRT R 2p 2475 2019 4E 5 A4 53 #4551 Chin J Prev Med, May 2019, Vol. 53, No. 5

mean concentrations (GMCs) after the challenge dose were compared between the two groups. Multivariate
linear regression model was built to find the independent risk factors associated with immune memory
response (anti-HBs GMC after the challenge dose). Results The challenge dose of HepB and
post-challenge anti-HBs detection were completed among 93 participants. Totally 92 (98.92%, 92 /93)
participants were found holding immune memory (anti-HBs after the challenge dose was =10 mIU/ml). The
immune memory positive rates were 100% (50/50) and 97.67% (42/43) in the two-dose group and three-dose
group respectively and the corresponding anti-HBs GMC after challenge dose were 2 684.30 (95%CI:
1721.71-4 185.08) mIU/ml and 3 527.48 (95%CI:2 145.15-5 800.58) mIU/ml (P=0.410). The anti-HBs GMC
after the challenge dose were 1 908.33 (95%CI: 1 190.01-3 060.27) mIU/ml, 4 004.20 (95%CI:2 257.90-
7 101.12) mIU/ml and 8 682.16 (95%CI: 5 813.94-12 965.36) mIU/ml among the participants whose anti-HBs
titer was<4, 4-6 and 7-9 mlIU/ml at follow-up, respectively (P=0.002). There was no correlation between
immune schedule and anti-HBs GMC after the challenge dose; B (95%CI) was —0.07 (-0.34-0.20), P=0.601.
Conclusion The immune memory after primary hepatitis B vaccination lasted for at least 12 years among
adults. The immune memory response was independently associated with ant-HBs titer at follow-up, but
might be similar between 0-6 month schedule and 0-1-6 month schedule.
[ Key words ] Hepatitis B vaccine; Adult; Immune memory; Immune persistence
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LA RS E LW 2R AL T A RE, &
HU 48 % B (hepatitis B vaccine , HepB ) 321 /2 T [j
LT 95 2 (hepatitis B virus, HBV ) JBYL 1A 3%
TFB, HACR C A4S TR TR N 1T 22 (5 2K F i X
RFRESL ", FE M 1985 4FFF 4 8 FH HepB, Hi 4
E30RF" . Tt ML ILE , H2F HepB J5
AT IRAGH 5 BT -HBs FHAR ST, B
SRR BE S A P -HBs 23 Fif 5 I [8] T [
BN UKF-ZF AH i TR A M A TR S il 1L
PUATE R fil HBV J5 HTAA K eV o, B i 3
g8 1ML SR, NI HLAR SR AR DA 7 SRl —
UG s, JLEE AR AR HepB J5 S 2114 ]
FELE 30 4F 5 B N OCTF HepB #2515 S i f2HE A
PEWFSE AL Ry 3 I [E] Dy 5~23 4R ARG
WFHEAR D o ABEGE AT 2003 4 257 T A HepB
FEFP WS D I SEATRE TS , B R 5 1248 4
PEICACER AR BA5 T

XRETE

L X5 F 2003 4F, LULLZR A8 B FHEEL SR B0
W, R AR LA e (255 ) , il 20 4>
B, EIBOZA T A 15~40 2 e 1, IF-fhUi pr
A, O[O ik B AR % U5 35 (solid phase
radioimmunoassay, SPRIA) £ il HBsAg ., 3T - HBs I
Pi-HBeo SR HILIRS g B0 BEREBEALAL 785, K

A JC HepB 5% 1 H. HBsAg  37i-HBs FI47i-HBc =I5
ABAPERF o AL, 735 0 0-6 H (2 71 R4 ) g
RPN 0-1-6 F (3R e eIy 4, ey
RN 10 pg/FIRFE 4 HepB (BER:) (] R IRIINFE S
AW AT IR A T A ) R T RS 1R EE RS
LA SRR MARAS , 2 A $T-HBs ', Heh 58 il
T HepB 2R FIHEFN 5 14~ H bR A REEE AT
TR G, it 629 44 b 2 2 288 44, 3 IR A
341 %5 . AT R A1 R A Pl BE A e 32
GLAEE (L5 :2013-18) , T XX R AEHZ A
AT B G RS

2. (A B H A AEFEFR R HepB B, 2833 15311
PR 24 b o T B 425161 5P 0 (center for disease control
and prevention, CDC) &I A 51, #¢ B 58— [ i A [7]
A, R FITAT HE RN G EAT TR T IR A 5 A A
FRAEWY Ml B RE MR HepB £ EL
CRINF 9955 5 WA B VRO S0 45 FEREFR S 12
AE (201548 ) BT, fH 283 55 U119 2 4t CDC %l
NGRS HATHERD HepB INaw A Ui f T 17 84

3. BV bR AR ARG : T 2015 4F 4 H 47
V7, SERETE 397 44, BEVIR N 63.12% , RAEHH KL
5 ml, 73 B LIS J5 18 URIRAT 5 A LR 48 CDC 5t — K
FFAL 2 2 6 0K T4 9404735 (chemiluminescence
microparticle immunoassay , CMIA ) ( 32 [E FfE 55 /A 7 ,
HEH: ARCHITECT-i2000 32 &SGR AL , R [A)
AT IHT-HBe HT-HBs B9 JLATF- 4 B (geometric
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mean concentration, GMC) ; PL-HBs GMC<10 mIU/ml
F oK H CMIA J7 450 HBsAg .

4. AR PETCACAIN « 4% B BE A SCHk ik, X p
FBEDHT-HBs GMC<10 mIU/ml #425¥ 1 7K HepB
(10 pe/FIUK , FEH LS : 201308162 ,201308160; fA]
FRECKR TN, FF ARG 55 14 KR TR BK M bR A
5 ml, 73 B3 LG S 8 IR IR AT s IR 1L R CDC 48— 1
DIHt-HBs , #7715 [FIBE TR A

5. 40 2% % L : HepB %] IR % %% J5 $i-HBs GMC
<10 mIU/ml FK K JE R, 10~99 mIU/ml FK K % 17
22, 100~999 mIU/ml FR A 1EH B2, =1 000 mIU/ml
PR Ay e B0 A I K R IR S Bt -HBs MR
210 mIU/ml WA Ky i B G804 FH M , <10 mIU/ml
NI A e iCAZ APET KR 5 $8 %X (body mass
index, BMI)<24.0 kg/m’ & A IE # ( 8 ali IG A
24.0~27.0 kg/m’ & X H T, >28.0 kg/m’ & LK
JEJE

6. it B A i, dE A e A 51, 41
SUR TR I, SRS — BN 9 S50 U S 4, B
PRI TAER R, A I H TAE A2
I T, I o A A 2 A S A A R it o )
GIUR . PRASTE [F]— 5290 = i [ A A 5 5
PRSI, - I FH R R o e s o A SR i A R
RIS AT

7. 5511245301 - 8 FH Epidata 3.1 2088 EIEA 74K
P WU AFIAZRT , AN —FEE 0 BRIk e R A T
o0, IR STATA 11.2 AR T B8 B, e 208
BRI . 8 SPSS 13.0 B/ kAT 8 gt it
30T PR GMC AP AT G IR 534, (R £k
5155 IE 500, R PR 8 R e Ao &
95%CIE . K JH x> K 56 8% Fisher B PIAE 2R % b 4%
FREER I R IR A RN AR 2 () S AR AR 22 5%, DA
KA HHPAR R BTIAR GMC 7K P-4 BH A R A A K
255 R e K B B 22 40 B LA BHIUAS Rl B 4
GMC 7K V- 2H AR IR G Bk GMC 7K (X 28
SRS ) 25 55 s IWIUR S B AR08 (M5  BMILL IR A1
PEFRIT IR ST BE W s G sk R 1
U BE A A A8 5, DLoE sSSPt ik GMC
TRV PB4 ) S R AR 6, 2R FH 22 DR 38 L [T I A
RIS HTAHENE, DL P<0.05 W2ERA G2 E L.

# R

1 BEAE B : 397 A BEVTH TIN5

W, Hirh 148 44 (37.28% ) Bifi 7 % ¥ -HBs ¥e Ji
<10 mIU/ml, B2 R IR h 93 44 (62.84%) , B
FE2FNRA 5045 , 37K 43 4 . SEGRPEICIZ I
FEH P WK B BE A IS R 20~40 B, BB 1 37 &4
(39.78%) , 5ARTEMH RPEICICMEEEF L, AP0 |
PRI BMI K s 44 22 S8 e g it 8 (P A
¥1>0.05) , WIR S EFEY R 8 IR S e pii iAok
SERIBE VTP B 25 S A gt B (P A
439124 0.012.,0.001 ,0.004 F1<0.001) . FEWLFE 1.
R SEMARSENZ TS e Seicde
BFFERT LA I b

SEAL ARIEMA

i H L}Ji]g( s 4:@(;{;53;[3 o */L%;Z—%)tt XME  PE
WIGAFHE (%) 8.29 0.082
15~19 3= 0 WO 3 545
20~24 oy & 1 1.08 3 545
25~29 30 21 2258 9 1636
30~34 54 34 3656 20 36.36
35~40 57 37 3978 20 36.36
P51 021 0.646
5 61 37 3978 24  43.64
& 87 56 6022 31  56.36
WY 630 0.012
0-1-6 H 57 43 4624 14 2545
0-6 H 91 50 5376 41  74.55
?ﬂgxr%;QBMl 1.35  0.509
<24 71 44 4731 27 49.09
24~27 58 39 4194 19 3455
>28 19 10 1075 9 16.36
WG i s 10.68  0.001
N 124 85 9140 39 7091
W2 A 24 8 8.60 16  29.09
WG S
AN 97 62  66.67 35 63.64 0.14 0.708
el 51 31 3333 20 3636
g e
?ﬁ’éaﬁﬂg& 1242 0.004
<10 25 9 968 16  29.09
10~99 57 34 3656 23 41.82
100~999 62 47 5054 15 2727
>1000 4 3 323 1 1.82
f}ﬁ%?ﬁ}ﬁ% 24.89 <0.001
<4 101 50 5376 51 9273
4~6 32 28 3011 4 727
7~9 15 15 1613 0 0
At 148 93 100.00 55 100.00

12 : GMC : JLAAF-E453 J5 s BMI: /R S 45 4K



-500+ FRAETRT R 2p 2475 2019 4E 5 A4 53 #4551 Chin J Prev Med, May 2019, Vol. 53, No. 5

2. HEFPCR RIS R VAE L - 58 A e eI
EF 92 Z e LA BATE , BAYE 2R A 98.92% ; 4%
T & 7 YR 5 i -HBs Y BE <10 . 10~99 . 100~999 FI
>1 000 mIU/ml #4351 5 1.08%(144) 2.15%(244) .
15.05% (14 45 ) 1 81.72% (76 44 ) o 2 51U 3 5K
2 A P 10 12 B 2 43 0 2 100.00% (50 44 ) Fil
97.67% (42 %) (P=0.462) . AN [RIW) R G B Bt A 7K
RN R S R A TRl VAR L & =3 ) e
22T SL(PAEM 4 0.462 F11.000) . W2 F13,

F2 ARV SRehi-HBs RBETFEN S feic iz F %
RN 2, BT TR A DR Hi-HBs GMC L

WIS Hi-HBs P84 Gupsitie PRI G Hi-HBs
GMC(mIUm) A% BHPE[ 44 (%) ] GMC[mIU/mI(95%CI) ]

<10 9 9(100.00) 1793.71(338.95~9 492.15)
10~99 34 33(97.06)  2126.53(1 172.02~3 858.41)
=100 50 50(100.00) 4 277.20(2 944.27~6 213.58)
geitHE 2.61

PE 1.000° 0.079

ait 93 92(98.92)  3045.68(2 197.52~4 221.19)

1 Fisher 1 VIHEAT s GMC  JLA]F-257305 3
R3  AFBEVITT-HBs W BEFFE R 2 e i C A BRI A
P R R P W P A R S HT-HBs GMC FbAs
Fiti st fi

PEHi-1Bs R ST PRI RS H-HBs
CMC(mIU/ml) ANECHPEL#(%))  GMCImIUMmI(95%C) ]

<4 50 49(98.00)  1908.33(1 190.01~3 060.27)
4~6 28 28(100.00) 4 004.20(2 257.90~7 101.12)
7~9 15 15(100.00) 8 682.16(5 813.94~12 965.36)
guita 6.58

PIE 1.000¢ 0.002

At 93 92(98.92)  3045.68(2 197.52~4 221.19)

1 *Fisher VIR TE ; GMC : U F-Y 7

3. RO RS HE-HBs GMC : 3R & 771
W& i -HBs GMC 4 3 045.68 (95%CI: 2 197.52~
4221.19)mIU/ml, 2 YA 3 FIK L5350 2 684.30
(95%CI: 1 721.71~4 185.08) Fl 3 527.48 (95%CI:
2 145.15~5 800.58 ) mIU/ml (1=0.83, P=0.410) , #JIK
B E IO B AR 2 X5y 225 R e oy 285 P ik
K 5 $i-HBs GMC 4351 A 1 793.71 (95%CI :
338.95~9 492.15) . 2 126.53 (95%CI: 1 172.02~
3858.41) Fll 4 277.20 (95%CI: 2 944.27~6 213.58)
mlIU/ml(F=2.612,P=0.079) . Ffii/iitHi-HBs i & <
4.4~6 1 7~9 mIU/ml Fifi 15 & #2 Bp 3% & R k5
Pr-HBs GMC 43 5l A 1 908.33 (95%CI: 1 190.01~
3060.27) .4 004.20 (95%CI: 2 257.90~7 101.12) Fl

8 682.16 (95%CI: 5 813.94~12 965.36) mIU/ml (F=
6.581,P=0.002), WFE2FI3,

4. FEFR I % F 5 $-HBs GMC AH 56 K 25 43
BT IR G ERET WK G AR M) A sl ik
s WIR G REHURIK T 5 3OR Ja Biik KT Te %
(PAEF1>0.05) , AR G2 BMI Bl B Hi-HBs ¥
JE 5538 & F U5 Pt -HBs GMC /K F-AH 56 (PAE 53 3]
70.041.0.016), W4,

it #®

B % HepB { FH s [1] () 2 4, He Ao e 4 A P )
R MG R E A . HepB 3805 (0 S8 35 Ak AT
PIPRIPEBTAR A0 G328 aseic Sl ek g
FZANMEIATIEN . EHR, KT RPELILREA
PERYBIF ST B4 22 | (HARF 9T X G2 4 rp T2 LI k4
JLII HepB £ 35 112 gl A28 HepB J5 19 S 321c
WZFE A ST 30 BBV 0 . A h BT A
CL B 2 (AT X AR e AR iE Ry 20~40 7,0
HEUTR E L HepB S Rr A TEIR L T 5%,

o RE A ME LA BRI A, — M e B 1 I
HepB (3 % U< ) J5 R I Bt 44 S5z 1o 3284 7 1] 2 00
(SRR N AR R r A VA 121 [ B N 1 7 S TaR VA 1] o
FEPL-HBs<10 mIU/ml # HFF I, LA & R G bk
ik 2] 10 mIU/ml 7 Rt 30 e 952 W42 5 1 A9 s
Y 7101510 AT FEBT-HBs<100 mIU/ml H 7 Ji2 | i
KRV BT BE T 443 DA A N TR S e il
20157 ARHIESE EEN T fd AR B AR K2
TE M GRIECALIE O, OB R —FPEAl ik, A
5% 45 5 R, A4 7 HepB J5 12 45 63%
Pi-HBs ZEFFTELR Y K 2 B FUARIK I F AR
K, 99% FEAEFPEICAL , HB R IR ik
GMC =ik 3 046 mIU/ml, Ui BH 5 A 4% Fh HepB J5 7]
PIARASRE A G P40, IR el Ja /0 12 4R
TSR TE , 5 E AN BT 45— ABF
5% [EIINHIESZ , B4l 3 -HBs VE R iU #5 bR BE T
FEFP HepB J& 1 Go 2 R A MR BRI

VR RN S SR B R B T 2 1C S R
AWF5T 20 R A R 0, 0-1-6 H 3 719K 58 B IR G g2
H, HA R 5 bt -HBs BHYE R HARKF 25 T 0-6
H 2RI AR #, BARAHIFST o 3 570 Uk 127l 2 B
Vit GMC AN T2 ke B i R 2 R
TR BRI RN IR R E T A SR
SCHEDN P T S R SE K B IR 25 5 5 5
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R4 WEAG R O BT RN B IR G PT-HBs GMC A &R 28 1) 22 PR R 2R Mk [ AR AL 434y

A N e Pt-HBs GMC(mIU/ml,95%CI) B (95%CI) ofH P1H
WA (%)

20~29 22 6 674.86(4 702.66~9 474.16) 0

30~40 71 2 388.34(1 600.43~3 564.14) -0.32(-0.64~0.01) -1.94  0.055
ezl

5 37 2 151.92(1 174.51~3 942.73) 0

& 56 3 831.39(2 646.74~5 546.29) -0.29(-0.83~0.25) -1.07  0.290
WY

0-1-6 H 43 3527.48(2 145.15~5 800.58) 0

0-6 7 50 2 684.30(1 721.71~4 185.08) -0.07(-0.34~0.20) -0.53  0.601
W% 5 BMI (kg/m?)

<24 44 3 852.93(2 282.09~6 505.03) 0

24~27 39 3256.60(2 244.52~4 725.05) -0.03(-0.32~0.25) -024  0.809

>28 10 833.68(207.64~3 347.17) -0.47(-0.91~-0.02) -2.08  0.041
I AR L

N 85 3291.25(2 317.59~4 673.98) 0

WA 8 1 336.16(771.35~2 314.53) -0.12(-0.66~0.41) -046  0.646
)G LI o

AR 62 4029.82(2 859.53~5 679.08) 0

el 31 1 739.72(875.40~3 457.41) -0.45(-1.02~0.12) -1.56  0.122
IR S T-HBs GMC(mIU/ml)

<10 9 1793.71(338.95~9 492.15) 0

10~99 34 2 126.53(1 172.02~3 858.41) 0.15(~0.34~0.64) 0.60  0.553

>100 50 4277.20(2 944.27~6 213.58) 0.32(~0.15~0.80) 135  0.180
bt HHT-HBs GMC (mIU/ml)

<4 50 1908.33(1 190.01~3 060.27) 0

4~6 28 4004.20(2 257.90~7101.12) 0.26(~0.05~0.56) 1.68  0.097

7~9 15 8 682.16(5 813.94~12 965.36) 0.47(0.09~0.86) 245 0016

1 :GMC : JUAE43 52 s BMI: {4 B 45 4K

WD LB % o Rosenberg 552 F 57 % BEL, 4R %
JE X HepB {43 6 32 FI 20 R G2 2 o7 1) B B2 e [
2 AR HepB WK S g2 FUIIN R G5 19 S v 1)
SRTAEER  IFNNZML SRS K, At
551 20~30 % $5F HepB 25 UK I S BLIABUE 5
T 30~40 & 270 (6 674.86 11, 2 388.34 mIU/ml) ,
BARG AR BIANN EG 2227 HPEN
0.055, &1 ] fig 5 20~30 % 4 BEAS & {1 (22 4% )
A IREE M T KA R G —E s, BRAE
WF5E B, HE kS 5200 HepB 401 YR S BE B 1A 52 10 (1)
FEEFH R AEARFFAOBEE TR G BE T 1 BMI
B, AR G it R AL 10 6], B SR A ST 45
TR AL R TR JE LR AT B E T IE R
PRI AR (58T A e b — s
ARG L 22 2 b A B, B OAAR TR R
1A R B RN R, 5 LB A i —

oo, AW R S e i B R
PUATHEE Ko A GRS LIPHERR HepB 25 1-4F
Jei , WERAC-HBs REAG I 1 (>0) RIS £ 7 S e i
ALE10 17 53 AR ECRE 1.0 mIU/ml A S T A7 AE
FPECAL R BE VT HUAT AR = HAR e 4 R 22 57
A HE ST GAF I | BE VT I 8] 25 PR 3 i A
it JE b — R o AFTEAL T A BV R
IARSE I RN, Teidxd W e ic 2 B BE i
T AT

AW FEREA AR B, B IR, Bl D5 % 52
HepB WIS (5 B 58 5 , H ML 14X — 15 b5
Xt HepB $2f (19 S e AMEREA TR, AT 4%
WA AL (HARBEIE P RETIX SR TR B, B
BEVT 5 BEVT UK B 5 D o, 9 e Al 11, 3%
WL NS B kR IR B AR il RES AR T4
SCHE o FEIN G BARAERIR S e AR AT
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GRE (AN E e 2 TR 95 B 1 AT 3RAT H AR
58 , AT REXTRE VT TR G iTAZ RS 31— 1
J AAAHIETE DA ST ) 93 44 WF5E X R 34 4 Bt V7
PURBAPEE I F SR nsie VP AR 7 45 SR 5 0
AR

B2, BSE IR HepB A SR 12 4F I 45 KR
S E R B AR B R BECAL , JoT AT T G
P 5 FLOLPE IR Z IS 7 580 BE -5 RS 1Y) BMI AN D7
oA X
FUBAZE A1 7 R A LR e
A o e Bl Lo BB AT 46 5 9k S 9
BRIV T 2003 A RERIBIFIT YOk, 3600 A UCHI SR A A
155

£ % X o
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