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[Abstract] Objective To evaluate the non-and-low response to primary immunization of
recombinant yeast-derived hepatitis B vaccines (YDVs) among neonates and to probe its
determinants, in Shanghai. Methods Two thousand and forty-seven infants, born during 20082009
in three districts of Shanghai and administered with 3 dosages of YDVs according to 0—1-6 month
schedule, were selected as subjects. Anti-HBs titers were evaluated by Chemiluminescence
Microparticle Immuno Assay and related information was collected from parents through
questionnaires. Univariate analysis and logistic regression model were used to probe the determinants
among those infants with non-and-low response. Results The max-titer of anti-HBs in 2047 subjects
was 14 982.7 mIU/ml, whereas the min-titer was 0.52 miU/ml. The GMC was 408.04 mIU/ml after
primary immunization of YDVs. The proportion of infants with titers of <100 mIU/ml (non-and-low
response) was 17% , in which the proportion with titers of <<10 miU/ml (non response) was 1.86%
and the proportion with titers of 10-99 mIU/m! (low response) was 15.14% . Data from both
univariate analysis and Ordinal logistic regression suggested that gender, age, premature labor,
type of vaccines, double positive for both HBsAg and HBeAg were determinants of non-and-low
response for infants, with the OR value of 1.365 for male infants, 3.133 for infants with 13-18 months
old, 2.824 fo r prematured infants, 4.540 for infants administered by 5 pg YDVs and 2.298 for
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infants whose mother was double positive for both HBsAg and HBeAg. Conclusion Male infants,
infants with 13-18 months old, prematured infants, infants administered by 5 pg YDVs and infants
whose mother were double positive for both HBsAg and HBeAg had comparatively worse response
for YDVs, suggesting that the anti-HBs titer surveillance programs set for these infants should be

strengthened.

[ Key words] Recombinant hepatitis B vaccine; Infants; Non and low response; Determinant

KEI192FHLBFR(ZF)REANAILE
HReEEHGE, LEZ %% (HBV) R Z KIE
THE, 2006 E2EHZFMBERITREREER, &
H1~4%))LEZ RS (HBsAg) #1 F{LA
0.96% , JLE R Y HBV B9 A B0EE 1992 425, /038 8000
FY, BRZZFEHHRPEREEAN, BER
JEUVE 5% ~ 10% B9 AR BEF™ A SR DA,
288 [ ¥4 —HBs <10 mIU/ml B , % % /R 3¢ HBV,
HHRBERNEALE, Eik, FRANREES
KEARLILZ A EK ) A RR, T TR
PN RN AR, BRA + 20 EENEISME
BFREX. AR EETHLEETHEILEREHRE
B 5 AR () BB I mE R,

MRETE

LRERAR KA RENEATEA
=, B

N__:&zfr(l—;r)
&

A ) & R ik 10%f& 11, Bla=0.01 I
), u.=2.58, HFEIREAREL 1.8%,5=0.018, it
BHARN 1849 A, IEVIZE 10% M1, FAHEA
72034 A .

2. PR AT S  FEYLHER L8 i & e st
3K EAENBR B, AT X % h 2008 — 2009 5
WA, BEXSEE AL ER 7~ 18 it RR
o AR 0-1-6" KR53 FHEF S pg BH
BB} 2 R Bl (BRI R R A Dl e R Y A BR A |] ) 2R
10 pg IR BB LR (KEUREYHARRL
A)e 3N BMNEX B MBI K&
PUBURBEREER, ZLEP AABRET, TR
BHHLBEM~ 2TABRALWR., LHAA
2047 BRI, PR 663 A, HHX 672 A, 5
FEXT12A,

3. B F20094E8— 10 AE3 XK BHAE
XK X P4 IR %5 .0 REFFFT X KM 2 ml, 5
B ,-20 CHA I Y AT RIS RELL
TREILLAEEN R f%RBESE HBV REXK
BEEE, RAFERABRRFRESTE

(chemiluminescence microparticle immuno assay,
CMIA ) K i 7 -HBs , K #3277 4 32 B Abbot 24 H) 4
72, K {28 4 Abbot Architect—i2000 it & YA )
i, $i-HBs<10 mIU/ml % K i HBsAg, #EKIxE
X : $T-HBs<<10 mIU/ml X1 % , Hi -HBs 7E 10 ~
99 mIU/m1 Z [B] A K[ & ¢, i —HBs =100 mIU/ml
HIEH N

4. it 47 . R A EpiData 3.0 3k {4 8 7 518
BE, i R BAGE R AFZE TG BEIERA
SPSS 13.0 ki 170 #r. HHFAEIH /s E
TEEEDT, UEH FE 0% logistic BIFHERY,

& =R

1. —1F 5 . 2047 Z 2L, BHE 1060 A, &tk
98T A, B R107:1;7~12 ARILY
47.19%,13 ~ 18 AR B IL i 52.81%; B2 IL(<37/)
53.08%, B A= L(=37) 4 96.92% ., HFP5 pg
SIS (S ng TH)MEILY 74.79% , 7
10 pg DR EERFFEE (10 pg B ) 198 L 25.21%,
£} =223 HBsAg Fl HBeAg RUBHME 692 L 5 2.25%

B )Lifn {EHi-HBs i#% L B K{EH A 14 982.7 mIU/mi,
% /NME R 0.52 mIU/ml, JL {7 3 3 ¥ B (GMC) &
408.04 mIU/ml, £ ILBITI ZEF K 1.86% , i
REEN15.14% , B(E)NEERXEIHT R 1T%,
#i -HBs % B 7F 100 ~ 999 mIU/ml B & 55.55% ;
Hi-HBs i > 1000 mIU/ml £ &5 27.45%(% 1), L
1215 ARIER HAEEEAHRZA JLER 10 ng & H
J& . Hi-HBs #5820, ifii HBsAg PR, i B LAY 3E
b HBsAg fll HBeAg XU FH#E . M2 10] L, BEF S ug
R ILAE(C) MR B E S TR 10 pg K
2L, mEEA 10 pg 5 2 )LH-HBs>1000 mIU/ml
B B | TR S pg E B IL(¥=410.13,
P<0.001), EFf10 pgHHBILKGMCEBERF
8BRS g B AR IL(:=22.072,P<0.001),

2. EMBILE(K)INENAREMT - 27
B 13~18ARBRILHE(EINERHERTF7~
12HBRIL(P<0001); B L RE5KEEH
(BMD<ISHIZISRILHM(E)NERERY X
it FE X (P>005), B )JLAGK(TC) R % 38



hEFITRERE20114E9 AH 324598 Chin J Epidemiol, September 2011, Vol. 32,No. 9

- 879

®1 LEhEHEILEMARRGESAZ R EKN
$fi-HBs /K ¥

$ii~HBs /K F(mlU/ml)
<10 10~ 100 ~ 21000

4]
by

GMC

36(2.35) 296(19.33) 952(62.18) 247(16.14) 280.34
10pug  2(0.39) 14(2.71) 185(35.85) 315(61.05) 1408.10

Spg

Ait 38(1.86) 310(15.14) 1137(55.55) 562(27.45)  408.04

S MR A B A5 S s R e (%)

ERBFRAILP<0.001); TiARF HEKEA JGF=
FEE ™= BIL A RF Apgar VE4- 20 8L
(RN EHEELRBLGTERBL(P>0.05), W&
HEMBORE, M5 g R ILBE(E) M E
HHE R THEMN10 ngZH ZIL(P<0.001); H 4
JG<24hM>24 h M EH Z HEHNBILED)
NEREREG TS EL(P>0.05), MHBV @it
KB KE ,HBsAg Ml HBeAg WFHTE A M2 L X
P50 B & FIEN AR R IL(P<0.001), B3
M SR ERH Z I E %R E H (HBIG) 2 LK
R(R)NERERILIT¥EL(P>0.05),
AR NEYWEENE >R
logistic B8 : DA L3 Z P52 i R 285 B9 TC s 285 R

B RIEH RN 3K AR A &, Xt e 8 L2 FF
RE W R E KA X S H B £ 53 logistic [
R, NRIFTIL, RIS AENREENRE. A
ZRmE A A BB R ™ 8% HBsAg.
HBeAg & WHMEMMER S MR EHFARKY, &
BHEMERESIGER, ANZSMHEEFRIL
ZIFEE R (RN ER B ERW, HFhS pg
BILK R KR F B 10 pg B H R IL(OR=
4.540);13 ~ 18 H AR LR ZE KK F7~12 A
2 IL(OR=3.133) ; B = JLA R B K K FHE R =
JL(OR=2.824) ; #} 3 HBsAg .HBeAg X FHME 2 LAY
I % K 1% F £ 3 HBsAg. HBeAg 3 S FH 4 2 JL
(OR=2298); BB N EKFEET LR (OR=
1.365),

b I -4
B Z BT 520 L T 3 3h G e TR LA K , #E R X}
MK () B R RGRAE, LRFE ILEFZHF
B R ARE S R TR SRR K PR, B

7 F 1986 SE R 7E 6 1 X i &5 XF 8 5% HBsAg FH¥E B
FAELEMnFEEZFRZS, 1926521 FRH

L R R,
®2  LNEE LM EAZ BRSO RO AR RO 1997 FEHEF TR
£ 4 ERE R E¥NE At Y PE o EY . B8
5 B 19(1.79) 179(16.89)  862(81.32) 1060 .
I 19(1.93) 131(13.27)  837(84.80) 987 5203 0074 19922004 % Hi &
Aty 7~ 3(0.31) 61(6.31) 902(93.38) 966 141435 <0.001 EER, ElmHEIL
13-18 353.24)  249(23.03)  797(73.73) 1081 : 24 h SF- 8 5P R i 3
BMI <18  26(1.92)  216(15.96) 1111(82.12) 1353 a2y o326 98-5%,<1 2R
=18 12(1.73) 94(13.54)  588(84.73) 694 ) S 1 52 B 2 K 99.6%
HAEKE () <2500 0(0) 7(14.58) 41(85.42) 48 - e
2500~ 37(1.98)  281(15.03) 1552(82.99) 1870 2236  0.692 AR SN LR IL
4000~ 1(0.78)  22(17.05)  106(82.17) 129 R &R 1.86%,
ig Y Eo M= 18(1.93)  152(16.25)  765(81.82) 935 1740 0419 BN 15.14%, 5
BE™  20(1.80) 158(14.21)  934(83.99) 1112 ’ S IK BB R
RER™ B= 34.48) 21(31.34)  43(64.18) 67 1
RA 35(1.77) 289(14.60)  1656(83.64) 1980 17522 <0001 AH{Ll : i {68 1 2k it
HY 4B Apgar W4 0~ %0) o0) 3(10000) 3 X agHftE"
4~ 1(1.85) 5(9.26) 48(88.89) 54 2127 0712 & Z AR
8~10 37(1.86)  305(15.33) 1648(82.81) 1990 BB A G P A
R P Sug  36(2.35) 296(19.33)  1199(78.32) 1531
10ug  2(0.39) 142.71) 500(96.90) 516 u474 <0001 GERWMH EHEN,
MAER<2ahIEMEHEY £ 36(1.91)  278(14.77)  1568(83.32) 1882 2823 0244 MR R RE
5 21.21)  32(19.39)  131(79.39) 165 : BMI. 0L e b
i} % HBsAg, HBeAg WRHE: £ 5(10.87) 6(13.04) 35(76.09) 21001 <0.001 K EHAR . BE
5 33(1.65)  304(15.19)  1664(83.16) 2001 HBV /& 1 & 4 s.50)
TR HBIG ;3 13.33) 3(10.00) 26(86.67) 30 ’ °
&5 37(1.84) 307(15.22) 1673(82.94) 2017 0939 0625 LRGRKNRMEHNEKS
TNEED B AR ANZ %




- 880 - hEFATREEE 2011 4E9 H 932 %% 931 Chin J Epidemiol, September 2011, Vol. 32,No. 9

%3 EWEILZFEETRNEHNEEE BB logistic BIRIHIE4R HEWHLA LRIt u] 8 &
x & B Wady{ P ORTE(95%CI) BOXt 2 FF R B MR (6 ) B
g EXERNE 3.493 65865 0.000 32.884(14.140 ~ 76.401) L) A e i PR
R 5985 170204 0.000 397.423(161.742 ~ 976.525) . . e 4=
#3 5 0311 6159 0013  1.365(1.067 ~ 1.745) TR, SR X SR R AT
Ak 13~18 1142 48503  0.000  3.133(2.273~4.323) BAZR, 3T 5% HBV
BMI <18 —0.197 2049 0152  0.821(0.628 ~ 1.076) B EEB LM E
A RE fE&EEIL -0.614 1349 0245  0.541(0.192~1.525) HBsAg. HBeAg X FH 1 . 5B
E#FL 0.008 0001 0976  1.008(0.613 ~ 1.655) .
Vis Yk e 0.176 2,002 0.157  1.192(0.934~1.522) e KR L, FTLUERR T
RER™ £ 1.038 13611 0.000  2.824(1.627 ~4.904) R 2 KF % B %% IR B
t 46 Apgar P4} 0-~3 -17.523 <0.0001 Hi-HBs T Yl , XK ()
4~7 -0.587 1.622 0203  0.556(0.225~1.373) 7 B B B LT R B PR A
PR Rk 5ug 1.513 27773 0.000  4.540(2.586 ~7.973) N
4SS <24 hEERPRE = -0.348 2217 0.137  0.706(0.447 ~ 1.116) CARFIR LB HBV B9 XL .
3% HBsAg .HBeAg XX FH¥E 2 0.832 5064 0.024  2.298(1.113 ~ 4.745) $ £ %X ®
B2 )M HBIG 2 0462  0.654 0419  1.587(0.518 ~4.870)

WA A REB R 8K HBsAg . HBeAg B
X PR A 51 5 A B T X B L Z R o I () L
BEREEW, FHREEESTER, BEMS ug
£ 1 5L L B (50 B 25 B BT BEAE 4 10 pg 52
BRILB 45415, L8 10 ng BERT=E RIFNERES
TS pg i, BRRZ B R BENNERREAE
BEEW, NEHARZE PR HRE 20 g
PR EBEHBETFS pg i 13~18
A2 LB BUE () MBI aTBEER 7 ~ 12 A 2
JLE 313345, S~ B H A1, K () hi & 3
BEZ EFt. HEKEVXT~24 AR RILNAER
~,T~10 BBEHE(E) NE R KR 1.89%, P22~ 24
AN EAE15.53%, SHAMAHFREREM, K
PR L BUK (JE) B2 M AT REHE N 2 H LK
2.824 1%, Bi= LA F R A JL WA R tEfIE
¥ RS EEE AR BB, X Z B A N2 RE
HRHFRAI. BEREBEHBVHLE mE R
JUXT Z R # 89 Bi %, AR B R 22 HBsAg.
HBeAg X FH 14 #4928 JL H BLAK (38 ) B & B9 7T RE4E 4
1§ 3% HBsAg .HBeAg JE XU ME B LAY 2.298 £ , X &
B LY HBV M fa b #E 8K, B Fi & 3 5% HBsAg
S HBeAg W E AR, BIL B R K MAHL S WM
T, AP FEHA HBsAg FItE R RN B ILZAF
BERERMATREERRAEE TERILK33S
o BHSILEBECK) MR et LRI
i1.365%, EE—MARLER", THZREL
BHMY-HBsHER, ER(X)NEED, ZHS5
BHMHRIHHIL:2,

Bt s, HBV B EEHE e (B R L il 5

[1] Chinese Center for Disease
Control and Prevention. The result of national population
hepatitis B sero-epidemiology survey. [EB/OL]. (2008-04-23)
[2010-12-30].  http://www.chinacdc.net.cn/n272442/n272530/
n3246177/23316.html. (in Chinese)
P EEHEpEHRL. SEARZFLERITRSAELSR
[EB/OL]. (2008-04-23) [2010~12-30]. http://www.chinacdc.
net.cn/n272442/n272530/n3246177/23316.html.

[2] Rendi-Wagner P, Kundi M, Stemberger H. et al. Antibody- response
to three recombinant hepatitis vaccines: comparative evaluation
of multicenter travelclinic based experience. Vaccine, 2001, 19
(15-16) : 2055-2060.

[3]Das K, Gupta RK, Kumar V, et al. Immunogenicity and
reactogenicity of a recombinant hepatitis B vaccine in subjects
over age forty years and response of a booster dose among
nonresponders. World J Gastroenterol , 2003,9(5) : 1132-1134.

[4]) Wood RC, MacDonald KL , White KE , et al. Risk factors for lack
of detectable antibody response following hepatitis B vaccination
of Minnesota health care workers. JAMA, 1993, 270 (24) :
2935-2939.

[5] Pamela RW , Daniel S, Blaise G, etal. Comparative immunogenicity
of a PreS/S hepatitis B vaccine in non- and low- responders to
conventional vaccine. Vaccine, 2006,24(15) :2781-2789.

(6] Aline PI, Catia SS, Ana MS, et al. Protection against hepatitis B
by the Butang R recombinant vaccine in newborn children is
South Brazil. Mem Inst Oswaldo Cruz,2006,11(5):551- 553.

[7] Zheng H, Wang FZ, Chen YS, et al. Infants non- and low-
response after recombinant yeast derived hepatitis B vaccinated
and influencing factors analysis. Chin J Vacci Immuni, 2007, 13
(4):303-305. (in Chinese)

U T8 KEE. S FELEREAZ B REH (R
)RS ERYME XS0 PEH %R, 2007,13
(4):303-305.

[8] Shao XP, Zhu JQ, Zheng XL, et al. Evaluation of non- and low-

response afier hepatitis B vaccination in infants and the effect of



PERITRERT 2001 E 9 A 3245594  Chin J Epidemiol, September 2011, Vol. 32,No. 9 + 881 .

re-vaccination. South China J Prev Med, 2009, 35 (4) : 14-17.
(in Chinese)

BB, R BN, KR AEHN, 2. BE LB Z R R X ()
B B R R GAURA T il B RS ,2009,35(4): 14-17.

[9] Genevieve AL, Steven S, Wina S, et al. Hepatitis B vaccination of
premature infants: a reassessment of current recommendations
for delayed immunization. Pediatrics,1999,103(2):14.

(10] Kramer A, Sommer D, Hahn EG, et al. German experimental
hepatitis B vaccine-influence of variation of dosage schedule, sex
and age differences on immunogenicity in health care workers.
Klin Wochenschr, 1986,64(15) : 688-694.

[11] Clemens R, Sanger R, Kruppenbacher J, et al. Booster
immunization of low-and non-responders after a standard three
dose hepatitis B vaccine schedule-results of a post-marketing
surveillance . Vaccine, 1997, 15(4) : 349-352,

{12] Liu CB, Su CA. Viral hepatitis B vaccine prevention and its
related problem in China. Chin J Epidemiol, 2004, 25(5) : 377-
378. (in Chinese)

XiRH, FR% PEZUF RS AERFENREE. Pk
AT, 2004,25(5):377-378.

[13] Jing Q. Liang ZL, Wang JF, et al. Analysis on the antibody
responses of infants whose mother were negative for HBsAg
vaccinated with recombinant yeast hepatitis B vaccine. Chin J

Vacci Immuni, 2007,13(3):219-221. (in Chinese)

PR RS0, TR, ¥ BRZANKREREHAFEYR
JLEE R B 2 RUAT Je ST (RRBE) JE O DL IR R RE A 4. P E
HUW %% ,2007,13(3):219-221.

(14] Tian C, Li J, Han CZ, et al. Immunoprophylaxis efficacy of

factors  after
immunological inoculation in newborns. Chin J Pub Heal,
2007,23(6):678—679. (in Chinese)

Bk . FE BRE. % FLILZHRE iU R EsE
oW pEAETE,2007,23(6):678-679.

[15] Kara IH, Yilmaz ME, Suner A, et al. The evaluation of immune
responses that occur after HBV infection and HBV vaccination in
hemodialysis patients. Vaccine,2004,22(29-30) : 3963-3967.

[16] Hohler T, Meyer CU, Notghi A, et al. The influence of major
histocompatibility complex class II genes and T cell V beta
repertoire on response to immunization with HBsAg. Hum
Immunol, 1998,59(4):212 - 218.

[17] Das K, Gupta RK, Kumar V, et al. Association of HLA
phenotype with primary non-response to recombinant hepatitis B
vaccine: a study from north India. Trop Gastroenterol, 2004, 25
(3):113-115.

hepatitis B vaccine and its influential

(e B 3. 2011-04-02)
(A48 B HER)

RERITRFEFEE NBREBEZERIBENREZS

B (WA R HC) 4% (AT gRR TR L) & BOLTRA TR H L)
£ X E(WRKFEAITAEER) *  AR(OTAEERER) ¥+ A (RNKREASF TAHBT)
FHRWMLRFEFFRARDERSR)  AFR(PEELHEREMESER) # X TSR ERBBHE L)
M (REGIR IR RPC) ¥ & & (CPRARE A DAERR) % RIS .G)

X BOELREIIERR)

X #H NS EEEBHEH P.L)

X h(EBEERERME YRR

FRR(ORAEE ) B8 (R BRI R L)
B (ERHTAS) Fue B (WO BEBT)

# ¥ (HERERCEHRERER) | KK (LR KE LI TAE#B)
EAF(LAEERACEAI T ER) EER(URAEAETAERR)

# &R (LREHARTBEHPO) #F (T AT ERE TR .L)
6 B (P EFRRL) W A B (IR AT 8R)
W% (LR I ERE) ® A (TEERERXTAST)
RAR(PEERIHSHI LRI K2 R CGINKEAFTIA%B)

% CATREEERBHE R .C) AR ZR(LHE BB P.L)

B8t X (LT gAR TR L)

F A (EMERREAITAER)
1 BORERFASETAEYBT)

W ARCRBERCEAITA¥)
P R (G ER R EAI TA2Ep)
A2 B (WL EFEBE A DA #BE)
KRB _EERE)

AT 2 (MG/RIRER A T4 28T)



