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Abstract

AIM To understand the anti-HBs persistence
and the long-term preventive efficacy in rural
newborns after vaccination with plasma-derived
he patitis B vaccine.

METHODS In the time of expanded program on
immunization (EPI), the newborns were
vaccinated with 10 pg x 3 doses of hepatitis B
vaccine and 762 newborns who were HBsAg
negative after primary immunization were
selected for cohort observation from 1986 to
1998. Their serum samples were detected
qualitatively and quantitatively for hepatitis B
infecting markers, including HBsAg, anti-HBs and
anti-HBc by SPRIA Kits. The annual HBsAg
positive conversion rate was counted by life-
table method.

RESULTS (U The anti-HBs positive rate was 94.
44% for the babies born to HBsAg negative
mothers and 84.21% for those born to HBsAg
positive mothers in the 1st year after
immunization, and dropped to 51.31% and 52.
50% in the 12th year respectively. GMT value
was dropped from 31.62 to 3.13 and 23.99 to 3.
65 in the 2nd to the 12th year respectively. There
was a marked drop in GMT at the 3rd to the 5th
year, and in anti-HBs positive rate at the Sth to
the 10th year. @ In the period of 12 years
observation, the person-year HBsAg positive

Virology Department of Hebei Provincial Sanitary and Anti-Epidemic
Station, Baoding 071000, Hebei Province, China

2Department of Hepatitis, Zhengding county Sanitary and Anti-Epidemic
Station, Zhengding 070800, Shijiazhuang, Hebei Province, China
*Department of Hepatitis, Institute of Virology, Chinese Academy of
Preve ntive Medicine, Beijing 100052, China

Dr. Hong Bin Liu, graduated from Hebei Medical University asapostgrad
uate in 1998, associate professor of epidemiology, majoring in
epidemiology, having 15 papers published.

Supported by the National “95” Scientific Foundation, No. 96-
906-03-02

Correspondence to: Dr. Hong Bin Liu, Virology Department of
Hebei Provincial Sanitary and Anti-Epidemic Station, 36 Hongailu,
Baoding 071000, Hebei Province, China

Tel. 0086-312-5061472, Fax. 0086-312-5063123

Received 2000-01-18 Accepted 2000-01-28

conversion rates were 0.12% (5/4150.0) in
newborns born to HBsAg negative mothers
and 0.20% (1/508.0) in those born to HBsAg
positive mothers, and none of the HBsAg
positive converted children became HBsAg
chroni ¢ carriers. Compared with the
baseline before immunization, the
protective rates were 97.19% and 95.32%
respectively.

CONCLUSION The protective efficacy of
plasma-derived hepatitis B vaccine
persisted at least 12 years, and a booster
dose seems not necessarywithin at least 12
years after the primary three-doses
immunization to newborns born to HBsAg
negative mothers.

INTRODUCTION

In recent years, many studies on the efficacy of
hepatitis B plasma-derived vaccine demonstrated
that the anti-HBs antibodies were declined
gradually, but the protective rate for children
vaccinated with three-doses hepatitis B vacci ne
was still more than 80%!*Z. To understand the anti-
HBs persistence and long-term efficacy in newborn,
a 1-12 year experimental study on hepatitis B
plasma-derived vaccine was carried out among
newborns vaccinated with three doses 10 mg/L
vaccinein rural area

MATERIALS AND METHODS

Objects

Newborninfants from one township in Zhengding
County, Hebei Province, were vacc inated during
1986-1989. A total of 762 infants who were
HBsAQ negative after pr imary vaccination were
selected for cohort observation, of them 688 born
to HBsAg-negative mothers, and 74 to HBsSAg
carrier mothers. The annual HBsSAg positive
conversion rate for newborn infants was 4.72%
beforeimmunization.

Vaccine and immunization

Hepatitis B plasma-derived vaccine was produced
by Beijing Institute of Biologi cal Product. The
newbornswereimmunized with three dosesvaccine
at Omo, 1mo and 6mos of age by well-trained
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nurses between 1986-1989 under the rural area
immunization program launched in 1986. Thefirst dose
was vaccina ted at 2.7 mo-0.3 mo (95% CI). The
coverage rate of vaccination with acompl ete course of
3-dose hepatitis B vaccine was 91.5%.

Blood collection and laboratory study

Blood samples were collected from infants by
venipuncture at intervals of one or two years. Serum
HBSsAg, anti-HBs and anti-HBc were tested by RIAS
from Beijing I ngtitute of Biologica Product. Thosewho
showed HBsAg (S/N value =2.1), anti-HBc (CO/S
value =2.0) or both were defined as HBV infection,
and anti-HBs (S/N value =2.1) asimmunity.

RESULTS

Persistence of anti-HBs after vaccination

The 688 new born babies were born to HBsAg
negative mothers, and 74 were born to HBsAg
positive mothers. Anti-HBs positive rate was
gradually dropped from 94.44% to 51.31% and
84.21% to 52.50% in the 1st-12th year
respectively. GM T value was dropped from 31.62 to

3.13and 23.99t0 3.65inthe 2nd-12th year respectively.
Therewasamarked drop in GMT vaue at the 3rd-5th
year, and in anti-HBs positive rate at the 9th-10th year.
Comparedwithinfantsbornto HBsAg negativemothers,
GMT vauewaslower ininfantsbornto HBsAg positive
mothers(Table 1).

HBsAg annual positive conversion rate for
vaccinated children

In the period of 12 years follow-up, 5 children
born to HBsAg-negative mother s became
HBsAg positively conversed. Two of them
occurred at the 5th year and the rest occurred
at the 9th-10th year. The person-year HBsAg
positive conversi on rate was 0.12% (5/4150.0).
One child born to HBsAg positive mothers
becam e HBsA(g positively conversed, and it
occurred at the 5th year. The person-year
HBsA(g positive conversion rate was 0.20% (1/
508.0). None of 6 HBsAQ po sitive converted
children became HBsAg chronic carriers (Table 2).
Compared with the baseline before immunization, the
protectiverateswere 97.19% and 95.32%respectively
(Table3).

Table 1 Dynamic change of anti-HBs positive rate and GMT after vac cination

Mothers HBsAg (-)

Mothers HBsAg (+)

\\/(ggcr?nated No.tested Positive rate (%) GMT (S/N) No.tested  Positive rate (%) GMT (S/N)
1 18 94.44 26.30 19 84.21 15.14
2 134 89.55 31.62 48 95.83 23.99
3 232 89.22 26.30 51 92.16 22.91
4 344 85.17 18.62 51 73.33 6.46
6 296 79.39 9.77 54 79.63 8.71
7 608 80.76 9.33 58 86.21 7.78
8 599 78.30 6.17 56 75.00 5.25
9 517 57.79 4.17 48 60.24 3.47
10 412 50.24 3.09 23 34.78 2.51
11 173 51.80 2.86 30 56.00 291
12 424 51.30 3.13 20 52.50 3.65
x’m-h 226.12 338.58

P value P<0.001 P<0.001

Table 2 HBsAg person-year positive conversion for immunized children

Mother HBsAg (-)

Mother HBsAg (+)

Follow-up

(year) No. person No. positively Annual positive No. person No. positively Annual positive
year converted conversion rate year converted conversion rate

1 9.0 0 0.00 9.5 0 0.00

2 76.0 0 0.00 33.5 0 0.00

3 183.0 0 0.00 49.5 0 0.00

4 288.0 0 0.00 51.0 0 0.00

5 454.0 2 0.44 55.5 1 1.80

6 428.0 0 0.00 57.0 0 0.00

7 450.0 0 0.00 56.0 0 0.00

8 602.0 0 0.00 57.0 0 0.00

9 482.0 2 0.34 52.0 0 0.00

10 486.0 1 0.20 35.5 0 0.00

11 292.5 0 0.00 26.5 0 0.00

12 298.5 0 0.00 25.0 0 0.00

Total 4150.0 5 0.12 508.0 1 0.20
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Table 3 Protective rate to vaccinated neonates
Mother Observed Person year HBsAg positive Annual Positive Effec tive
HBsAg numbers numbers conversion numbers conversion rate protective rate
Negative(-) 688 4150.0 5 0.12 97.19
Positive (+) 74 508.0 1 0.20 95.32
Total 762 4658.0 6 0.13 96.96
Baseline 562 1124.0 48 4.27
DISCUSSION to those newbornsborn to HBsA g negative mother was

The ultimate strategy for newborn vaccination with
hepatitis B vaccineis contr olling and eliminating
hepatitis B. Many specialists think that newborns
should be vaccinated within 24 hours which ismore
effective for preventing HBV mother -infant
transmission. In recent studies, somereports say that
therisk of HBV infection should increase with the
decline of anti-HBs positive rate and GMT value
after vaccination of hepatitis B vaccinel?®. Thus, a
booster of hepatitis B vaccine should be given. In
this study, anti-HBs positive rate declined with age,
so was GMT value. The anti-HBs positive rate
declined markedly from the 9th to the 10th year, and
maintained 50% or so at the 10th-12th year. GMT
value declined markedly from the 3rd to the 5th year.
Therefore, if we only analyze anti-HBs positiverate
and GMT value, it isthe best scheduleto revaccinate
at 3-5 years of age after the primary 3-doses
regimen.

With the long-term observation of hepatitis B
vaccine, more and more scholars think that the
protectiveefficacy for immuneresponder could persist
severa years, even if anti-HBs may have declined to
undetectable levels. This may be due to the good
memory responseto hepatitisB vaccination. Thehigher
anti-HBs level after booster immunization dropped
quickly withtime, and at the end of 3-5 yearsdropped
to thelevel of children who had not received booster
immunization*®. Theeval uationof theimmuneefficacy
of hepatitisB vaccine should induce antibody level, but
the dynamic of HBSAg and the chronic carrier rate
during ten years of immunization. Cao et al'® reported
that anti-HBslevel declined withyearsafter vaccination
and HBsAg positive conversion had not been detected
among children born to HBsAg negative mothersin
Hunan. Our study indicated that none of children born
to HBsA(g negative mother became HBsAg chronic
carrier within 12 years after vaccination with hepatitis
B vaccine, although afew children wereinfected with
HBYV and positive for HBsAg. The protective rate

still more than 95% within 12 years. We believed that
long-term efficacy of hepatitis B vaccinewas better and
thechildrenwould havebenefited fromlife-long hepatitis
B vaccine. A booster dose seems unnecessary for
childrenborntoHBsAg negativemotherswithin 12 years
after primary 3-dose regimen. It was reported by Cao
et allthat HBsAg positive conversion children born to
HBsA(g carrier mothers may become HBsAg chronic
carriers after vaccination with hepatitis B vaccine, and
most of them occurred at 2-3 years of age. In our study,
only 1 of 74 children born to HBsAg carrier mother
becameHBsAg positively conversed, but did not become
HBsAg chroniccarrier within 12 yearsafter vaccination.
Inorder toimprovetheimmuneefficacy for thosechildren
bornto HBsAg positivemothers, thedynamic of HBSAg
carrier rate should be observed further in vaccinated
childrenonalarge scae.
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