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Comparison of the seroconversion rate after primary hepatitis B vaccination and
after revaccination of non-responders in full-term infants according to
mother's HBsAg seropositivity

Jang Hee Kang, M.D., Jae Won Moon, M.D.", Seung Hyun Kong, M.D.
Kwang Su Hwang, M.D., Ji Sun Mok, M.D. and Hyeon Jung Lee, M.D.

Department of Pediatrics, Good Moonhwa Hospital. Busan., Korea
Department of Pediatrics®, Wallace Memorial Baptist Hospital Busan, Korea

Purpose : This study aimed to identify the true extent of nonresponsiveness in fullterm infants born from HBsAgnegative
or HBsAgpositive mothers and vaccinated against hepatitis B virus (HBV) at 0, 1, and 6 months of age and to evaluate the
effect of revaccination among non-responders.

Methods : The study included 716 fullterm infants born in 20042007. Of 716, 662 infants (A group) were born to HBsAg-
negative mothers and 54 infants (B group: 50, except HBsAg-positive infants) were born to HBsAg-positive mothers. All infants
were administered DNA recombinant vaccines at 0, 1, and 6 months of age. B group infants received hepatitis B immuno-
globulin at birth. Anti-HBs titers were tested at 712 and 945 months in A and B groups, respectively. Three revaccination
doses were administered to non-tesponders whose anti-HBs titers were under 10 mIU/ml: revaccinated infants were retested
at 13 months after last vaccination. The association between HBeAg seropositivity of mother and the failure of HBV
immunoprophylaxis was evaluated.

Results : The seroconversion rates after primary hepatitis B vaccination were higher in A group Q4.1 %) than in B group
(78% K0.001). The seroconversion rates were high in revaccinated infants (A group nonwresponders: 96.9% B group non-
responders: 87.5%). The failure of HBV immunoprophylaxis was significantly associated with maternal HBeAg seropositivity
(0.001).

Conclusion : The seroconversion rates after primary hepatitis B vaccination were low in B group infants. Revaccination of
nontesponders in B group was very effective. Therefore, anti-HBs testing and revaccination of B group is very important.
Revaccination of nontesponders in A group was also very effective. Thus, testing the immune status of infants born to
HBs Agnegative mothers even after primary hepatitis B vaccination should be considered. However, to realize this, further
studies on the costeffectiveness of anti-HBs testing in healthy fullterm infants are necessary. (Korean J Pediatr 2008
51:1165-1171)
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Comparison of the seroconversion rate after primary hepatitis B vaccination and after revaccination of
non-responders in full-term infants according to mother’s HBsAg seropositivity
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Table 2. The Seroconversion Rate after Primary Hepatitis B
Vaccination and after 3 doses of Revaccination in Non-
responders of both Groups

A group” B group’ P value
No.F (%)  623/662 (94.1) 39/50 ( 78) <0.001
No.¥ (%) 31/32  (96.9) 7/8 (875) 0.277

“A group : Infants were born to HBsAg-negative mothers

B group:Infants were born to HBsAg-positive mothers,
except HBsAg-positive Infants

*No. of seroconversion infants/No. of primary vaccinated infants

$No. of seroconversion infants/No. of revaccinated infants

Variables A group’ B group’ P value
Gestational age (wks) 38.6+0.97 387%1.0 0.987
Birth weight (kg) 3.3%£0.3 32%0.3 0.122
Male : Female 339:323 24:26 0.662
3rd primary vaccination age (month) 6.210.2 6.310.2 0.266
Age of HBs ab exam after primary vaccination (month) 9.0+14 10.7£1.0 <0.001
3rd revaccination age (months) 16.0+15 172+1.2 0.061
Age of HBs ab exam after revaccination (months) 175*+15 187%1.0 0.044

“Infants were born to HBsAg-negative mothers

Infants were born to HBsAg-positive mothers except HBsAg-positive Infants

mean T standard deviation
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Table 3. The Seroconversion Rate According to the Period
of Anti-HBs Testing after the Third dose of Primary
Vaccination in both Groups

Days after last vaccination A group B group
30=< and <60 201/212 (94.8)

60=< and <90 143/153 (93.5) 34 (75"
90=< and <120 106/114 ( 93) 12/15 ( 80)
120< and <150 97/102 (95.1) 16/21 (76.2)
150= and <180 76/81  (93.8) 6/7 (85.7)
180< and <210 172 ( 50)
210=< and <240 /1 (100)
Total 623/662 (94.1) 39/50 ( 78)
P value 0.940 0.909

“No. of seroconversion infants/No. of primary vaccinated in-
fants (%)

Table 4. Anti-HBs Titer of Primary Vaccination Groups

anti-HBs titer A group (n=662) B Group (n=50)

(mIU/mL) No (%) No (%)
=10 39 (5.9) 11 (22)
10= and <100 191 (28.8) 8 (16)
100= and <1,000 315 (47.6) 27 (54)
1,000= and <2,000 88 (13.3) 3(6)
=2,000 29 ( 4.4) 1(2)

Table 5. Associations between HBeAg Seropositivity of Mother
and the Failure of Hepatitis B Virus Immunoprophylaxis Against
Vertical Transmission

HBeAg seropositivity HBsAg seropositivity of infant

of mother Yes No Total P value
Yes 4 10 14
<0.
No 40 40 0.001
“No. of Infants
3. REUSKUM Y S F &H XS
AT Bire] Fukgal 3997 11985, 242 327 7 89 ol Al

% ¥ AToAE 311(96.9%), Bol
GAH Ao (Table 2), SATHoZ
7y o] kAl AHF T FA AL Aol v

4. BERAQ MRZRE SME Fofo| FA| oLxX|Q|

AR 7E BGARQl ot 5AE T 478 (7.4%) 00 FA] oz
X7} st o, Ak 45 e] Fol BTl A AR 7} HBeAg©l
/deldth. HBeAgol &73°1a HBsAg® ¥4 AIRZHEH

S oot 40 2T o] ¥l HBeAg¥ HBsAg Y5
G ARENE AT 1478 T 48(28.6%) 014 o227t

Aot (Table 5). ol¢ Zo] AR 9 HBeAg ¥+
27 dyzx) o] Asfel DA e ddEo] AATHP<0.001).

Bz ‘M HE T A AL 13 F0= 50%, 2
sl =

=
oo
—
O
(07}
(@]
rL
)
ofy
z
1E,
N
2
=2
>
Jo
2
b
2
BN
I
=z
"
)
=
i)
i)

Slom, WAl fAR ALT WA oA AL Al
o] AbgH I Qv g, Weigel Ex

o ool AgFozE xit L A
SelAE 199395 g A
A FAR AxG Aoz )8 38 4 T PA P
@ QTS B, RAATE ohd AmEYE FA%
‘O}Oﬂﬁ% 95% ovu B uee E‘iiﬂm' w

o a

o
R
23
2y
yo 12
ﬁ&z

>
ofo
,
2
N
2
32,
£

)vrﬂ

o o

O
i
o E 2o

-
2
X
ot
2
ofth
o,
o,

3}—5 ol obz Ags] A AUA %EL}, -
W78 (utero-induced immune tolerance) 2= {13}
o] HBsAg (D)ol vigh A3 wkg-o] 7hasly] wi
Aol ARF I TP ala s BY 7k nfr
#4d glo] Z7] ©8 Z R (Hansenula polymorpha,
Fol 1Ak Al
frolsk =

2
2

2o A xR HoJ

Saccharomyces cerevisiae) S 25-H A xH 2%
Z3 WA 7| EHE & kA kALl U3 ga=
o7} gtk Ruw T gtp” P

T % anti-HBs9 552 o8 AAk9}
& ] b=

os!
oftt
)
2
to s 1T
o =

9

AWM ) HERTH LEFAE S
o] 1 yol7} Fre4E W aIst g, o)9ld] &
Aete] Furd-g %‘Eﬂ% gazg% A Aol 2
, o] oA 9 ®
G FHAARA 2% o] ﬁl—t—tﬂ, major histocompatibility
complex gene©] A BE o] gom® tr® Thiz}
Th2 cytokine production® #& o] P’ AA & Kim 59
of AellA FAAFOl 1,500 g IRk =4 AEA AlFolell A
2 kg ool € A9 FALZTH 271 o] At A9l 0,
1, 67019 94z 7|EHE F 3-del HAF 60“*]7“}01]
A A FHEL 844% AL, o5 FHSANA AHE F F

18249 60.7%7F FA FA 1 2o 1,000 g vTHe] Fololl A
T 52 o VEHT F -4/l A FA AL
Al 845%7F FA FHHAL, olE FHHSAMAA AHET F F
uhg-2ke] 80%7F Al A A) Jafarzadeh 572 7B FE
- FAGAANA TR A4S Fololl A gk A o] A F L
2 FukgAte] 83% A=t Al G D}J— 233t} Belloni
5 173k olo]e

>

=10 olgtw RS2/} ol AR ZEE 24
A

3k
A 71ERE 5 el AAE FAAAA] A E 3

Od‘

- 1168 -



Comparison of the seroconversion rate after primary hepatitis B vaccination and after revaccination of
non-responders in full-term infants according to mother’s HBsAg seropositivity

ol A F Ao AHE F F-3Ae) 5% A X7 A A
Atk BIagor] Zhuang 50 AEIE HeA7E obd A%
gk ofolofl A ZEFHFE T Fubgd ol A Al A AHFT
T FuEEREe] 100%7F A FHE Ak Bl Hasanjani
Ve Bl ARZRE 43 ofolo| M V| EHE T 6719
of AAIg FAHALNA FREEARE Foprt T AH e ARE
ek 94%7F Al A E ATk Rtk £ Kim
Wo 184 o)ate] 4ol ties @ dATelr EHE
-6/l Al FAAAA A FI-EAAE Aol A F 2
o] 18% HBV vaccine (40 ug) -2 ANHEF & °F 55% =2
A FAE&E Btk Yok oM NEHET T FukS At A

o AHF F A Fdee FEUHEAE o), AT, A4
I

B Ao ME ARst B4R obd wtellA VEHE F 3
Al FAgol 941% A om, AEIE HAARQD Foll A 78% % 1
Bl g2 AFolMATY ATt Rzl obd ofolell A &)
FHgo] o Utk 2 AFolast go] ARE vl Ao}
A 95% ol’de] A FH&o HlshHE B AFoAE 941% =
oFzh vre A FAgS Bl 2 s
F 7% H
L& ol
A7lel e A FHEE
Zoj A A FdLol A
Hieu 570 olatd A% 0, 1, 67199 d4oz 7]
A 70D, 12709, 2470l 22 A
7he AR ARSI, A FHAES A7 oF 94%, 94%, 92
%2 A Aol7b gldkar sksivh 18jal AR7E BHAp) of
W o] kgt 32mel A AHE F 317(96.9%) ] A ¥
H A5, AR BfRRQl o] Fukgxl 8ol A= 7 (87.5%)
o] A FHF Tt HFeA Fukgat o] AHEL S
T ot = HBeAgel +4oli HBsAgth ¥4 AR
25EH A% ool 408 EFolA dde] w95l HBeAg¥
HBsAg BF 442 ARZYE AT 144 FolA = 49286
%)°] elWzx7t Asstirt, o9} o] 2kl HBeAg ¥/d o
Fi Faby] dzx e Aujel wy3 gae] gtk Song
2 HBeAg3 HBV-DNAZF %432 415 73$- HBsAg®t &
Al AR B A7) Wz 7; e shsAlel kil glo
o, ol#)dt =A% e Ay AP ES dAs] 8 EA
el 2FE9] HBsAg ¥RF oly2} HBeAg® HBV-DNA A
7} dasitkn Aok =9 Jeong 50 E4 A Abwe] HBV-
DNA X171 7123 o)dd A5 dAY a7 duzAzE
Ao gHgo] wrha gom, ojEddile Bl FE s o]
g AgA A T Blolgta Y,

7NEHE T FA77F 10 mIU/mL ©]/d<] ofelEollA= uy
F5o0] ¥ Ao (FHY o5 Akl NUEA A7
10 mIU/mL °olat= ZastA HARE o]Fo 7heio] =W 7]

o] AAZA| A &E] =2 Was] deAA Fokom g Hdr]

o ZhEjo] #A| o]Eol| gk FrHHES
PAEA &= Williams %€ 5 ug®l recombinant vac-
cinel & 7] HEF F A dHH 5do] At olo]ES ulde
2 & AgolA 59%el A 10 mIU/mL vEke] A7t Hle
, 189 F7HHF § 100%°141 anamnestic response (424
Ao 139 F7F HF F AL undetectable FA1414 10
mlU/mL o]’ 22 A3 AY E= detectable 3ol 4 48 ©]
Aol gA7e] F71E Holt WS BALh Zanetti 57 10
ugel recombinant vaccine (Engerix-B)2.2 7| 2HF & 34
FH oFE BEE 10de] Ad ofelE W em I ATolA
36%°1A4 #A717F 10 mIU/mL W] eke]flom, o] SollA 139

F7H8%E 3 97%0°l A anamnestic responses Ho] 7R HES

it
0%

N,
i

& ool o 1087 Fouee] EAlste of 713
oF 7% deskx gox Aok w3 F7PEE A AE
FA717F 10 mlU/mL "lRbelet st 1 $37 284

FHEF F AP O B AR geuAst dun S

sk ot A

. Hammitt 572 2.5 ug®l recombinant vaccine (Recombi-
vax HB)2. &2 7|24 E & A ddd AES ddo= 1599
At olol&5(3794)¢ BE M9 WH S Arteide, ol
% 95%7F 10 mIU/mL W%Fe] &A7HE Blem) 10 mIU/mL
HRES 1Yl ofo]lE F 51%ClA T 138]9] 71 E F anamne-

1245 F 2L 448

N

stic responseE Hth o]

BN 151 d0] Ay o529 o HkollA 7] Hel
2AENE TFeAol dee it o, ©E anam-

e

nestic responses W.O|A| 2 Algho] vgo| HBV 74 Al 4
Ag ool 7heEA] ¢t Ex= o ATt Fashy, vk &
7142 WAFES 98] AdrldAe] FrrEe] 2ad 3o
g 77t siakzle] Hohd A7) AT ~AER
of @tlal k. Samandari 5% I V| EHFS Wk 5
Aok 14419 Bk Foll A 7E7F 10 mIU/mL IRkl Apgtel
A FARE T 47 97%, 60%S] anamnestic response o
o7t 4% F7H Sl g anamnestic response’t 7Faxgt
ta gon oA 7YY fAE vttt stk 1
Al 1§18 F7HaEe] 2eA
of tigh AF7F v Hastria stk o9 o] vpolrt B4
FAZF A % AL

A

i
i

o

il

= dash7] wizel, U %o ol @A

S P9 vholel mE FAIZke] AAAQ FAeIH ohw A
B ke AEA RS 57 vk aeuE @4 FdEn
Q= AT A7lel FAAE stolof BE g WMAHT &
A% Z3E Lok B 571 9 Aolth dAl BE ZolelAl o
gHow FAAAE AL gov PRy fx HIVHY
of, 49l 1@l = Aol FAA, B el =22 9l
o] = Wl AW, HBsAg FAHAete] 714 AuA A,
BE 9 HAAR AR RN Eekg gopgw Adsta o

- 1169 -



JH Kang, JW Moon, SH Kong, et al.

# AT AR WA} obd HRERE FHE A%

ghatoboll A 7| B E F Fukgale] AHES EAIF S Y
a1, SEveEks ofAzkA] Aol 9 Zole] HgEo] 9l uls

L, o] Fo] SRR QIS JoprRE el oflely] §
AAE S7h2 A FRAAe] APl wrta A4HER, 7}
el H%X}ﬂ AW B gl shelebe ehdle matks
solrs zla—a}% A% wefsof fhrka Azker.
zoke] Bf-go] thE Ao W3 o

B, %xﬂ@*}% ﬁ?ﬁoﬂfﬂc AR *Mrklt}

o
_[E

ol
N e
R
12

o

2
o,

E

) —

fo 2 g

of\ o
re e
-4
=2,
=
o
12
< g

o
X
e
_V,l
i
;E
4
é
rE
o
_>;L
12
2

ot
ol
2
O
0,
2
o
S

i—(omeu:ﬁg%ﬁojlmjgw
2
O:

]

=

Fong ctow FAHAM HlGEFA]] Sl gt
Ao AbmHH, old AT AdE niger d
= 7R whabotell A el AEA QD FAHALS] A

hE [}

Oe(d—"
)
>
bl i)

r

al
Aol -5 Aok B Aolth el 4RIk BAA Aol
P&
.
-

A G o] Fasu, FAgdel 52 2k SriehE
w2y FRgdel 990 7] uel @A FHRE W
2 EA GAGAE AAlste] GA) GRS S} U 7

2 5 @4 $UdAE BY 0 WadE ¥ AsAe

2 GAPAE AAHAE o JE

obe] wfrgol slol ula) wl$ w3, o7l oldlelq F v

ARE Z7ksk o2 A% FH

= oﬂomsq W5 RS delsls o] Fa3
;

I

A &
g 7167 <] HJ@‘OF& qwo; Qi 4 BY 4w
uet o o] dA %X*El = dAdew
F AT 71270 (AR Bl
A7Ve SAske] 71EdEe] aaks Hlﬂ;}iiu}. 7 e
TRk Al Al 33 A TS Ak 1-370Y ¥ @ =
stel Aol aoks vastelvh B HAARQl AR 2 E
g Gotell M AbEe] HBeAg 44 o7h F=4b7] alaA]9
Ngﬁq_ _ﬂ].e:]o] ol_‘:x] ol—o]_y_o]—r/}

2 I} HBsAgel 54¢1 AbxelA Blold
ghatolell A BY 9 71EAHE 623”4(941‘%)01]*1 f‘z}iﬂ FA
H1%131, HBsAgol 7991 At A ejolyt wkafold 2h4iw 4
o] Jobg Alele 507l A= 39 (78%)°] 71 F

Aol AR WAATE o 497§ Be WA FARe U
EFTH(P<0.001). T3 73 whrtole] Faik-g-z) 39 F 329
oA AHE F 319969904 FAF FAHAD, AR B
A FUrgA 118 F 8ol AHE F THE75%)°] FA
Faso] F ol FugAAe) AREL vlg wA o))
. :

Y 7 A rkAR RS 5 FAFARA O] mE A
Kl

HBsAg3% 9449 A2 RE 43 9o} 408 BF oigo] 5
31, HBeAg® HBsAg EF 442 ARZHEH &A% 495
ol A= 478(28.6%)°] oWZ=X7} st oo} o] Abne]
HBeAg ¥AF-= F47] dwzxe] Adel 43
AATHP<0.001).

A B AFATE obd ARERE FA A7 vhatolol A

)
(T
o

o

71edE §F g AT avde e F
74 el B2 AW B glo) st ek €
5 A 712EE § FAAA B APEE 1Y
2 AZEY, olF fleids @A AldEA g
FA A v gERHQ] S g AT R
Ao R AlREw AR B}l Qo= dHA)
st 2ol QXI %E} E iﬂ‘r AR5

;3
N
E=)
S
2

fu

dL o2 ME 0

o ﬁi ol J%
i o v

b E e T

® — -

N,

Lo
)
ok
o
i
O
1’.1
HU
F_BL
2
S
r)h
)
rr
oL
i
10
fr
(
|
>
ot
2
ol o
>
=

References

1) Kang HS, Song BC, Ji CX, Kim SY, Kim SK. Serologic
markers of hepatitis B virus in pregnant women in Jeju
Island. Korean ] Hepatol 2004;10:191-6.

2) Choe BH. The management and treatment of chronic hep-
atitis B in Korean children. Korean ] Pediatr 2007;50:823-34.

3) Hepatitis B. In: LK Pickering, ed. Red Book: 2006 Report of

the Committee on Infectious Diseases 27th ed. Elk Grove

Village, IL: Committee on Infectious Diseases, American

Academy of Pediatrics 2006;335-55.

Seo JH. Hepatitis B surface antigen and antibody positive

rates of children and adolescents in Jeju. Korean J Hepatol

2003;9:304-14.

Park KS, Lee YS, Lee SG, Hwang JY, Chung W], Cho KB,

et al. A study on markers of viral hepatitis in adults living

in Daegu and Gyungbuk area. Korean ] Gastroenterol 2003;

41:473-9.

Jang MK, Lee JY, Lee JH, Kim YB, Kim HY, Lee MS, et

al. Seroepidemiology of HBV infection in South Korea, 1995

through 1999. Korean ] Intern Med 2001;16:153-9.

Shin BM, Yoo HM, Lee AS, Park SK. Seroprevalence of

hepatitis B virus among health care workers in Korea. J

Korean Med Sci 2006;21:58-62.

Lee DH, Kim JH, Nam JJ, Kim HR, Shin HR. Epidemiologi-

cal findings of hepatitis B infection based on 1998 national

health and nutrition survey in Korea. ] Korean Med Sci
2002;17:457-62.

&

5

=

6

=

7

~

8

=z



Comparison of the seroconversion rate after primary hepatitis B vaccination and after revaccination of
non-responders in full-term infants according to mother’s HBsAg seropositivity

9) Seo K, Park SK, Kim YT, Park O. The prevalence of
HBsAg positive parturients in Korea. Korean ] Obstet Gy-
necol 2005;48:2119-24.

10) An YW, Chung EH, Rheem IS. A study of the current

(2003-2005) prevalence of anti-HBs and immunologic me-

mory of hepatitis B vaccine in children from the central

area of Korea. Korean ] Pediatr 2006;49:630-4.

Zervou EK, Gatselis NK, Xanthi E, Ziciadis K, Georgiadou

SP, Dalekos GN. Intrafamilial spread of hepatitis B virus

infection in Greece. Eur J Gastroenterol Hepatol 2005;17:911-5.

12) Ucmak H, Faruk Kokoglu O, Celik M, Ergun UG.
Intrafamilial spread of hepatitis B virus infection in eastern
Turkey. Epidemiol Infect 2007;135:1338-43.

13) Davis LG, Weber D], Lemon SM. Horizontal transmission
of hepatitis B virus. Lancet 1989;1:889-93.

14) Deertekin H, Tuzcu A, Yalin K. Horizontal transmission of
HBV infection among students in Turkey. Public Health
2000;114:411-2.

15) Kim YS, Ahn YO. Factors associated with intrafamilial

transmission of hepatitis B virus infection in Korea. ]

Korean Med Sci 1993;8:395-404.

Belloni C, Tinelli C, Orsolini P, Pistorio A, Avanzini A,

Moretta A, et al. Revaccination against hepatitis B virus of

non-responding and low-responding infants immunised at

birth. A parallel evaluation of rubella and tetanus vaccine.

Vaccine 1998;16:399-402.

Shivananda, Somani V, Srikanth BS, Mohan M, Kulkarni

PS. Comparison of two hepatitis B vaccines (GeneVac-B

and Engerix-B) in healthy infants in India. Clin Vaccine

Immunol 2006;13:661-4.

18) Committee on Infectious Disease, Korean Pediatric Society.
Vaccine Q & A. 2nd ed 2006:19-26.

19) Kim YD, Han MK, Kim AE, Kim KS, Pi SY. Immune

responses of hepatitis B vaccination among very low birth

weight infant. Korean ] Pediatr 2006;49:857-63.

Hasanjani Roushan MR, Pasha YZ, Saghebi R, Kohi F.

Revaccination of non-responding infants delivered by

HBsAg-positive mothers. Eur ] Clin Microbiol Infect Dis

2005;24:434-5.

Prakash C, Bhatia R, Kumari S, Verghese T, Datta KK.

Response to hepatitis B vaccination in high risk population.

J Commun Dis 2000;32:17-21.

Lazizi Y, Badur S, Perk Y, Ilter O, Pillot J. Selective unre-

sponsiveness to HBsAg vaccine in newborns related with

an in utero passage of hepatitis B virus DNA. Vaccine 1997;

15:1095-100.

Hieu NT, Kim KH, Janowicz Z, Timmermans I. Comparative

efficacy, safety and immunogenicity of Hepavax-Gene and

Engerix-B, recombinant hepatitis B vaccines, in infants born

to HBsAg and HBeAg positive mothers in Vietnam: an

assessment at 2 years. Vaccine 2002;20:1803-8.

Yen YH, Chen CH, Wang JH, Lee CM, Changchien CS, Lu

SN. Study of hepatitis B (HB) vaccine non-responsiveness

among health care workers from an endemic area (Taiwan).

Liver Int 2005;25:1162-8.

Ukena T, Esber H, Bessett R, Parks T, Crocker B, Shaw F.

Site of injection and response to hepatitis B vaccine. N

Engl ] Med 1985;313:579-80.

11

-

16

N/

17

-

20

=

21

—

22

=

23

N

24

=

25

N

26) Fisman DN, Agrawal D, Leder K. The effect of age on
immunologic response to recombinant hepatitis B vaccine: a
meta-analysis. Clin Infect Dis 2002;35:1368-75.

27) Lau YL, Tam A, Ng KW, Tsoi NS, Lam B, Lam P, et al.
Response of preterm infants to hepatitis B vaccine. J Pediatr
1992;121:962-6.

28) Bock HL, Kruppenbacher ], Snger R, Hbel W, Clemens R,
Jilg W. Immunogenicity of a recombinant hepatitis B vaccine
in adults. Arch Intern Med 1996;156:2226-31.

29) Chan W, Petric M, Wang E, Koren G, Read S, Blanchette
V. Response to hepatitis B immunization in children with
hemophilia: relationship to infection with human immunode-
ficiency virus type 1. J Pediatr 1990;117:427-30.

30) Kruskall MS, Alper CA, Awdeh Z, Yunis EJ, Marcus—Bagley
D. The immune response to hepatitis B vaccine in humans:
inheritance patterns in families. ] Exp Med 1992;175:495-502.

31) Jafarzadeh A, Shokri F. The antibody response to HBs

antigen is regulated by coordinated Thl and Th2 cytokine

production in healthy neonates. Clin Exp Immunol 2003;131:

451-6.

Jafarzadeh A, Zarei S, Shokri F. Low dose revaccination

induces robust protective anti-HBs antibody response in the

majority of healthy non-responder neonates. Vaccine 2008;

26:269-76.

Zhuang GH, Yan H, Wang XL, Hwang LY, Wu Q, Wang

LR, et al. Hepatitis B revaccination in healthy non-responder

Chinese children: five-year follow-up of immune response

and immunologic memory. Vaccine 2006;24:2186-92.

Kim M]J, Nafziger AN, Harro CD, Keyserling HL, Ramsey

KM, Drusano GL, et al. Revaccination of healthy nonre-

sponders with hepatitis B vaccine and prediction of seropro-

tection response. Vaccine 2003;21:1174-9.

Song YM, Sung ], Yang S, Choe YH, Chang YS, Park WS.

Factors associated with immunoprophylaxis failure against

vertical transmission of hepatitis B virus. Eur ] Pediatr

2007;166:813-8.

Jeong O, Kim JH. The outcome of perinatal prophylaxis for

HBeAg positive mothers according to the maternal HBV-

DNA levels at the delivery time. Korean ] Pediatr 2007;50:

348-54.

Hammitt LL, Hennessy TW, Fiore AE, Zanis C, Hummel

KB, Dunaway E, et al. Hepatitis B immunity in children

vaccinated with recombinant hepatitis B vaccine beginning

at birth: a follow—up study at 15 years. Vaccine 2007;25:

6958-64.

Williams IT, Goldstein ST, Tufa ], Tauillii S, Margolis HS,

Mahoney FJ. Long term antibody response to hepatitis B

vaccination beginning at birth and to subsequent booster

vaccination. Pediatr Infect Dis J 2003;22:157-63.

Zanetti AR, Mariano A, Romano L, D’Amelio R, Chironna

M, Coppola RC, et al. Long-term immunogenicity of hepatitis

B vaccination and policy for booster: an Italian multicentre

study. Lancet 2005;366:1379-84.

Samandari T, Fiore AE, Negus S, Williams JL, Kuhnert W,

McMahon B]J, et al. Differences in response to a hepatitis B

vaccine booster dose among Alaskan children and adoles-

cents vaccinated during infancy. Pediatrics 2007;120:e373-81.

32

=

33

=

34

=

35

N

36

=

37

-

38

=z

39

=

40

=

- 1171 -



