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Immune responses of hepatitis B vaccination among
very low birth weight infant
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Purpose : To evaluate the immunogenicity of hepatitis B vaccine among very low birth weight in-
fants(VLBWI) who were vaccinated at 0, 1, 6 months of chronological age and to determine the
factors associated with antibody formations.

Methods : A total of 243 VLBWI admitted to Seoul and Gangneung Asan Medical Center neonatal
intensive care units from 1997 to 2004 were included. Of 243, 13 infants were born to HBs Ag posi-
tive mother. All infants were given DNA recombinant vaccine at 0, 1, and 6 months of chronological
age. Infants born to HBs Ag positive mothers received hepatitis B immunoglobulin at birth and a
total of 4 doses of vaccinations. An antibody level over 10 mIU/mL, tested at 3-4 months after last
vaccination, was regarded as a positive seroconversion.

Results : The seroconversion rates were 84.4 percent and 84.5 percent for VLBWI and extremely
low birth weight infants(ELBWI), respectively. Of 28 seronegative infants who were given revaccina-
tions, 60.7 percent seroconverted, resulting in 95.3 percent, 97.5 percent seroconversion rates for
VLBWI and ELBWI, respectively. 76.9 percent of infants born to HBsAg positive mothers serocon-
verted and none became hepatitis B carriers. Factors such as gestational age, sex, various neonatal
illness, and kinds of vaccinations did not influence the formation of the hepatits B antibody, how-
ever, the higher the weight at time of first vacciation yielded better seroconversion rate.
Conclusion : Revaccination of seronegative VLBWI after 3 doses of hepatitis B vaccinaton is very
effective. Therefore, testing the immune status after the hepatitis B vaccination, a practice not rou-
tinely done, is highly recommended. (Korean J Pediatr 2006;49:857-863)
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Table 1. Characteristics of Very Low Birth Weight Infants
(VLBWI)

Variables VLBWI(n=243)
Gestational age(wks) 2971+26
Birth weight(g) 1,117+264
Sex(M/F)(%) 107/136(44/56%)
1st vaccination age(wks) 40.0£36
1st vaccination weight(kg) 25%t45
2nd vaccination age(weeks) 445%42
2nd vaccination weight(kg) 39%20
3rd vaccination age(months) 6.11.0
3rd vaccination weight(kg) 72109
Age of HBs Ab exam(months) 94+35
Weight at HBs Ab exam(kg) 83%t1.2
Duration of hospitalization(days) 67.2%31.0
Chronic lung disease(%) 82/243(33.7%)
ROP stage III, IV(%) 39(16.0%)
IVH grade III, IV(%) 10( 4.1%)
Proven sepsis(%) 48(19.8%)
Steroid use(%) 81(33.3%)
No. of FFP transfusion(%) 17( 7.0%)
Type of vaccine(monovalent/multivalent) — 197/46(81.1/18.9%)
Hepatitis B carrier mother(%) 13( 5.3%)

The values are expressed as mean=standard deviation
Abbreviations : ROP, retinopathy of prematurity; IVH,
ventricular hemorrhage; FFP, fresh frozen plasma
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Fig. 1. HBs antibody formation after immunization of very low birth

weight infant.
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Fig. 2. The rate of HBs antibody formation after immuni-
zation of very low birth weight infant with three doses of
hepatitis B vaccination followed by revaccination of those
with negative seroconversion(n=28).
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Table 2. Comparison between
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Seroconverted and Nonconverted VLBWI after Initial Hepatitis B Vaccination

A 494 A 85 2006

Gestational age(wks)
Birth weight(g)

1st vaccination age(wks)

st vaccination weight(kg)

2nd vaccination age(wks)

2nd vaccination weight(kg)
3rd vaccination age(months)
3rd vaccination weight(kg)
Age of HBs Ab exam(months)
Weight at HBs Ab exam(kg)
Duration of hospitalization(days)
Chronic lung disease(%)

ROP stage III, IV(%)

IVH grade III, IV(%)

Proven sepsis(%)

Steroid use(%)

No. of FFP transfusion(%)

Type of vaccine(monovalent/multivalent, %)
Hepatitis B carrier mother(%)

No. of HBs Ag positive infant

Seroconverted group(N=205) Nonconverted group(N=38) P-value
29.1%+25 295+3.0 NS
1,113£243 1,136+263 NS
88/117(42.9/57.1%) 19/19(50/50%) NS
40.1+35 39.7+3.8 NS
26+05 24104 0.01
444+43 447134 NS
40%2.1 3.8+05 NS
6.1%1.0 6.1+1.0 NS
72%09 72%1.0 NS
9.2+3.0 106£5.5 NS
83+1.2 85%15 NS
67.4+31.0 66.5+33.1 NS
67(26 8%) 15(39.5%) NS
2(25.4%) 9(23.7%) NS
9 4.3%) 23(60.5%) NS
40(19.5%) 8(21.0%) NS
33.1%) 13(34.2%) NS
12( 5.9%) 5(13.2%) NS
165/40(80.5/19.5%) 32/6(84.2/15.8%) NS
10( 4.9%) 3( 7.9%) NS

0

The values are expressed as mean= standard deviation

Abbreviations : ROP, retinopathy of prematurity; IVH, intraventricular hemorrhage; FFP, fresh frozen plasma; NS, not significant
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