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Hepatitis B Vaccine: Prevention of Perinatal Infection and
Management of Nonresponder

Byung-Ho Choe, M.D.

Department of Pediatrics, Kyungpook National University School of Medicine, Daegu, Korea

The most effective way to prevent hepatitis B is by immunization Hepatitis B virus (HBV) vaccination.
Protectable anti-HBs level after vaccination is achieved in 90% of healthy adult and in over 95% of
children. Universal vaccination is recommended for all newborns. Prevention of perinatal HBV
transmission and nonresponders after vaccination, especially in unhealthy populations give a big concern.
Additional doses of immunization or a higher dose may give benefit to true nonresponders. Several
vaccines are in development, which may prove to be more successful at conferring immunity in
nonresponders than the S vaccines. [Korean J Pediatr Gastroenterol Nutr 2007; 10(Suppl 1): 91 ~100]
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Table 1, Indications for Pre-exposure Hepatitis B Vaccination-
modified'?

Universal
« All infants
« All children and adolescents not previously
vaccinated

On the basis of risk
« lllicit injection drug users
- Sexual partners of HBV carriers
+ Household contacts, including celmates
- People in occupational contact with blood or
body fluids
+ Hemodialysis patients
+ Recipients of clotting factor concentrates
+ Inmates of long-term correctional facilities
+ Travel to endemic area >6 months
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HBV 7rsde] w|ekstA JAU, anti-HBs7h 1Al HE= aEon FHHES dlFH dlEEolA Wy
A EARE W g 7] Eol] 7R A, e A AA WESE Ko thA] anti-HBs7F A71A ==l ],_ a7
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S0 & 12417 o]uloll %3] HF-& HAlslodof sl o]
739 oA Wd & 3 HBIGE Z7]ol 503 A 3
2 ato]oF 3t} (Table 2). $-2lvtetoll A 200310 =43
Aol wp2m ARl HBsAg o -5 el 4 glE
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Table 2. Hepatitis B Immunoprophylaxis Scheme by Infant
Birth Weight and Maternal HBsAg Status®

Materanl
HBsAg Infant=2,000 g Infant <2,000 g
Status
+ 1. HBV vaccine+ 1. HBV vaccine+
HBIG (<12 h) HBIG (<12 h)
2.1~2 mo 2.1 mo
3. 6 mo 3.2 mo
4.7 mo
? 1. HBV vaccine 1. HBV vaccine+
(=12 h), HBIG HBIG (<12 h)
immediately if (+) 2.1 mo
maternal HBsAg 3.2 mo
2.1~2 mo 4.7 mo
3. 6 mo
- 1. HBV vaccine at 1. HBV vaccine at
birth (before 1~30 d if stable
discharge) or at hospital
2. 1~2 mo discharge if
3. 6 mo before 30 d
2.1 mo
3.2 mo
4.7 mo
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FukA HBVE] Astg abwtslr] S8l A2l geol

o3t FutE A3 Ho] glon} =ate] ¥ glon
AAE A= AL ek tutol| 9] Hiare)] w2 )%
A%l o8 Eutol(g/62, 10%)54 A4 72kl A4
Hulo}96/385, 25%)o1 4 HBV 7t o] =t} 519
oh e HE oA 144 HA Akl A4 B
atofe} 407 9] A3} Azl e AF Feloll &3t But
of, 1178 9] AlHAMzoll &3t EutohE vlaL A3t
Adlol] wp2w AE 271Dl A o}7]9] anti-HBs 234

Z+7k 78.9%, 84.6%, 86.4%°]%1 3L HBsAg ¥4 &

2 0
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Table 3. Risk Factors associated with Poor Anti-HBs
Response to HBV Vaccine?" ™%

Male gender

Increasing age (>30 yr)

Obesity

Immunocompromised from chronic disease (chronic
cardiopulmonary disorders, chronic liver disease,
chronic renal disease, organ transplantation,
immunosuppression, HIV infection, etc)

Alcoholism, Smoking

Genetic predisposition

Table 4, Factors associated with the Failure of Immunopro-
phylaxis

Vaccination associated factors
Delayed in the initial dose of vaccine or HBIG®®
Site of injection (buttock)®”
Length of needle
Vaccine storage (freezing)
Suboptimal vaccination
Host factors
Immunocompromised host including prematurity
Genetically determined nonresponders to S vaccine
Virus associated factors
High HBV concentration in maternal blood
(positive HBeAg, high HBV DNA titer)
In utero infection- placental leakage®***®
Prolonged labor
History of preterm labor

Vaccine-breakthrough mutations "~

4. HBV ¥M MZ % FHIS(nonresponse)

TRk AbE 71E 33k HE $ 1~oEel 533
anti-HBs titer”} 10 mIU/mL (10 IUL) B[Rk}l 75 &
s} A¥h-eA+= anti-HBs titer7} 10 ©]4F 99 mIU/mL
otz Ao gheF?.

1) BAl BHIS XIS §0I: HBV WAl HE 2 anti-
HBs |7} tlF-5oll4 10 mIU/mL o] o] =r} v}
HBV i Xlo]] theh &Al| vk 7173t 4919 5~10%
o &= Holz] ¢rom] Al Aol o] w& 7k
(Table 3)”~*

HBsAg ¥4 AHRL9] of7]ollA]l HBV ®Al HE 5 9
Al Aol Aslst= A5 Al 7, A 3
HBV ofo] w2 799} tj&o] WF HBV 7& 3 (vaccine
escape mutant), HBVS] ZNZA S 44 #ukg- 4
Ao}, ulsol T wiA Fukgairh A7)E Zlo] A
o]\:}. HiA] FLukS o] gJolof|:= of7] Q9lo] =1 9

29l &3 9 nlo]gx A glor FEH &

‘:}(Table 4).

S eQlers “"‘]4 B} o]gollA 7= #
2] e A, A3E HE AV HE FHE =
T ok WAE WE ﬂﬂ"%} 5 o B Fo] Hof
AA ek 23] JE5H 33 HF A 2709elA
HE 2 SolH A "g‘é‘fr% S7HAA T Qhrka @

& HEA1] 50~85%014 3+

-

Ol

100
90
80
70
60
50
40
30
20 -
10

Anti-HBs Seroconversion (%)

o

T T T T T
20-29 30-39 40-49 50-59 >60

Age (yr)

Fig. 1. Inverse relation between age and response to HBV
vaccination.
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= T Utk &oket a2 A 90~95% o] A
§ES Holu} 604 o] FellA= 50~75% TToR
1ha-Eo] oA th(Fig. 1). Al 2w ke st
AN E THIES] 7]50] Fst=mA WAl it vk
o] "ol A
HBsAgell tigh €ub4Ql vh-g-2 MHCE| Ho vh5
A rAAke] EAl of Foll Fe gl HBV #iAlof]
HbS =E A HES-S Hol= 3% 7}eFoll 4= MHC hap-
lotype [HLA-B8,SC01,DR3] Eo] EA SAH g0
7HA Agko] 5 o] FTHT. & HBsAgell UIE
o MHCel| 5% immune response (Ir) gene (1%3H
¥ x})7} éxﬂ’cﬂ o] 71w HBsAgoll tigt o] 4
ou} FHHS-S MHC haplotype [HLA-B8,SCO1,DR3
oA Ir 71‘3174}7]’ v ol At EAst A g -5
S o2 dojd = vt 53] homozygotesq! 735
oli= 33 #7F AHFTE sted= FAl wkgol hetero-
zygotesoll Hako] eFakSiTh(1/5 vs. 9/9)™.
vlolg] 2 B3 210 2= HBsAgS FH 7} wolol
olsto] Al A3t HBV W Alo]u} HBIGe! Z3}F]
7 o= 735-<ldl Fulfell A= ok zA] Asl Qe
A8l wFo] £l uste] Hrhe A7t Yok
2) HHA] SHISKI0)| CHEF CHAH: oA Fuleats= A3
gt S WA A7 BAE R 7] Wi
ol HBVell =54 7Z-F oANAHETE kA &2 At
npd7A 2 wolFo| gk, asjm g HBV WA1E 7]

17

ol
o = X r—r’ =
2 ol ofo ofe rZ

Anti-HBs Testing Done 1—6 Months After Last Dose of Vaccine?

/\

No

1 Dose of Vaccine
Recheck Anti-HBs

‘g ]— So ] o]—x—“ H]—_Ao] Aﬂ7];<] J—o], olu]—x-l o
ke AR FAE S ARl F7ts S Y
3]"{_‘13] A3 F7F ANBF T 15~25%°N A anti-HBs7}
AAE I 0, 1, 670D LA 7 Z 33]9 NHE Foll=
30~50% A A7E A, Ba) Fuk-gAirt
AHukg Aol A GA7E ohA] A gHgo] = Fukg
A7 2 Y 245 7P AglellAls e4e] il &
F40 ng)S A&7 2 Ak (Fig. 2). e AMHF
Al G2 7 i E sho] Folsto & o] 5] glgivhe
Bax o ubgEg Fo|y] s WAl 3¢E
SolAY &% BAAY 2lE £ 75 Lotell A &
It Zhehak HBsAgd} WAl B 73A (adjuvant) F-ofol] o
gk Fabgol disl] A 7E vk gleP . k2 33 A
&S AABHE anti-HBs7F 3717 ¢be ka2t
A Ao A A The Aol FenE 1 o)
o] F7F HF2 stols AAE3 AT A2 7hsA ol

AE CHAS] Af B4l HBVOl ZHed= 73 pre-S
hil 2 ZRA|FEol] FAste]  E 3k (incorporation) =] £

F83 A3g s AEA W ukS
HBV] pre-S22} pre-S1 domain Hlo] &4 & F =3

s} 74 A 9] 1}(ep1topes)°ﬂ ot T-helper cell
9] £ e A uhS-& SAF 9k HB core
chilg wAlof] E3FAIA < Ak HBc® major T-cell

epitopesol] 2J3te] A £ T cell 35 5T F

o o 5] 63
FE,

Risk Factors for Nonresponse?

4—12 Weeks Later —_—
/\ No Yes
>10 miU/mL <10 miU/mL 20 pg x 1 Dose 40 pg x 3 Doses

l 2AddiﬁoM
Stop

Recheck Anti-HBs

Recheck Anti-HBs 4—12Weeks Later . , N
4—12Weeks Later Fig. 2, Algorithm for hepatitis B
/\
revaccination in healthcare work-
>10 miU/mL <10 mIU/mL >10 mIU/mL <10 miU/mL
| ers known to have or suspected
Stop 3 Additional Doses Stop True Nonresponder of nonresponse to initial vac-

(consider 40-ug doses)

cination,



e-S 2 AR Hepageneo] 7H=|o] 7]& Al
AN FAE A7 s Fab-gAtellA
o3t A}t 76%0l4 FA7E BAEE AL 9l
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Hepacare© £ tDNA HBV "1 9 2 4] pre-S1, pre-S2,
ST IAE E3Fel S 3 subtypes©E adws}
®

ayws 7HATH. Hepacare™ F-0]A] 7129 g <]
HBV i Xlo]] Bh-g-0] Y& Ao 7 o F¥]= 5 (Table
NN E Al BAEo] A Fob™?. agjmz
triple antigen vaccine<- 7]<& ¥Wi419] Fuk-g-akel kg
Zpol] A& = glom AgaA FA F27t Fast
AFEAE 29 5 ok,

& 7hsA = W2 24 vaccine adjuvants (&
A BHRANE Adste] 71E WAl W98 S S
A7 = 92 granulocyte-macrophage colony stimulat-
ing factor (GM-CSF), MF59, ASO4 5% o] &3}7|% &
.E]_69~73).

MF59 adjuvant®} 7238t pre-S2, S &F Al =3y 4
(HBV/MF59)y= 7173t AlellA H7isk A3 13] A
ko 2 89%ollA] anti-HBs levelo] 10 mIU/mL ©]A2
et 71E WAl 13] HE 9 12%K 0 953 AF
(»p<0.001)Z EoH, 33 HF T2| anti-HBs titer?]
GMT (geometric mean titer) = 3E5= "A1E T} 100wl ©]
A okt (p<0.001)".

71|59 (carrier 4 Sh)ol] ™ &A= (immunosti-
mulant)Q] MPL (monophoryl lipid A)< 7233 ASO4E
FAEAA 2 g3 B+E 25 AR kst
ollAl 2u] A FIHolet?

=

2 R ofy ¢

- =

BY 7+d ollgell SlolA] 7H Aoll7t H= A
aHA] A Asgl A So|t} Ao}, Lo} 1

Ao

Ho & =
AAHLHBY iAo 7hE, dAF4 gk}, I
5 FAAE 25 olob sk 2, €59 S)ell o)
gk Aub o] Fol el delol 7H Fasieh
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WES A F 5 9 Aot glor Wel
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4o

12
kI
O
rot
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