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Objectives

 Summarize seroprotection and immunogenicity of 
recombinant hepatitis B vaccine (HepB) when administered 
starting within 30 days of birth

 Highlight gaps of knowledge related to the widespread use of 
HepB for prevention of perinatal and early horizontal 
transmission of HBV



Methods

 Electronic search using MEDLINE (via PubMed) and EMBASE (via OVID)

 Search terms

– hepatitis b vaccin*,hbv vaccin*, hepatitis b immuni*, hbv immuni*, 
immunogeni*,immune response, antibody, neona*, infan*, birth

 Publication dates: 1987– 2011

 Manual review of files and reference lists from published studies

 Inclusion criteria

– Published studies with a primary focus of reporting seroprotective
response to monovalent recombinant hepatitis B vaccine administered 
to infants in the first 30 days of life

• antibody to hepatitis B surface antigen [anti-HBs] ≥ 10 mIU/mL



Data Extraction

 Review parameters for each study arm:
– Maternal HBsAg status
– Maternal HBeAg status
– HBIG administration
– Birth weight (<2000g vs. ≥2000g)
– Vaccine dosage (low: 2.5–10 mcg vs. high: 5–20 mcg)
– Vaccine schedule (compressed within 3 months of age vs. not 

compressed)

– Age at first dose (HepB-BD)
 Median and range proportions with anti-HBs ≥10 mIU/mL 

and median GMTs reported overall and by review parameter



Results

 43 studies (20 randomized trials) included
– 9368 infants subjects
– 100 study arms

 Infants generally healthy
– Males slightly outnumbered females when reported

 Median final seroprotection proportion across all study arms: 
98% (range: 52–100%)
– Median VE among infants of HBsAg+ mothers: 79–98%

 No major adverse events following immunization



Results by Maternal HBsAg Positivity (11 studies)
 HepB birth dose (HepB-BD) administered within 24 hours of birth in 10 

studies and up to 5 days in 1 study
 Birth weight generally ≥ 2000 g
 Some infants received HBIG

1st dose 2nd dose Final dose

HBsAg+
mothers

Median 
seroprotection (range)

23%
(11–100)
3 studies

67%
(30–100)
6 studies

94%
(63–100)

11 studies

Median GMT mIU/mL 
(range)

60
(3–161)

5 studies

24
(8–228)

8 studies

355
(73–7985)
9 studies



Results by Maternal HBeAg Status (3 studies)

 Birth weight generally ≥ 2000 g
 HBIG administered in 2 studies to infants of HBeAg +ve and HBeAg-ve

mothers

Final dose

Median seroprotection
(range)

Median GMT mIU/mL 
(range)

HBeAg +ve
mothers

84% (67–99) 511 (347–675)

HBeAg –ve
mothers

94% (63–96) 494 (300–688)



Results by HBIG Administration (5 studies)

 HBIG dosage: 100 IU–260 IU
 Birth weight generally ≥ 2000 g

1st dose
(2 studies)

Final dose

Seroprotection
(range)

GMT mIU/mL 
(range)

Seroprotection
(range)

GMT mIU/mL 
(range)

HepB-BD with 
HBIG

88% (76–100) 61 (60–61) 94% (86–100) 4119
(168–7985)

4 studies

HepB-BD 
without HBIG

31% (11–50) 8 (6–10) 96% (69–100) 3148 
(306–17,630)

4 studies



Results by Birth Weight (7 studies)

 Mothers HBsAg negative

 HBIG not administered

Final dose

Median 
seroprotection (range)

Median GMT mIU/mL 
(range)

<2000 g 93% (77–100)
469 (89–2431)

5 studies

≥ 2000 g 98% (93–100)
1000 (538–4804)

5 studies



Results by Vaccine Dosage (6 studies)

 Mothers HBsAg +ve and HBsAg –ve
 HBIG administered in one study

1st dose 2nd dose 
(2 studies)

Final dose
(6 studies)

Low dosage
2.5–10mcg

Seroprotection (range) 25% (25–76)
2 studies

56% (39–61) 98% (88–100)

GMT mIU/mL (range) 31 (2–161)
3 studies

11 (8–14) 244 (78–6703)

High dosage
5–20 mcg

Seroprotection (range) 41% (23–76)
2 studies

80% (36–86) 96% (88–100)

GMT mIU/mL (range) 33 (3–127)
3 studies

23 (11–35) 274 (168–7104)



Results by Vaccine Schedule (6 studies)

 Mothers HBsAg positive in 2 studies
 Birth weight generally ≥ 2000 g

3rd dose Final dose

Compressed schedule (3 
doses by age 3 months ±

4th dose at age 11–12 
months

Seroprotection
(range)

97% (74–100)
4 studies

97% (91–100)

GMT mIU/mL 
(range)

119 (68–298)
5 studies

315 (123–
10,495)

Non-compressed
schedule (0,1,6 months)

Seroprotection
(range)

100% (92–100)
5 studies

GMT mIU/mL 
(range)

530 (147–3,142)
4 studies



Results by Age at First Dose—Birth weight ≥2000 g
(2 studies)

 Mothers HBsAg negative

Final dose

Median seroprotection
(range)

Median GMT 
mIU/mL

First dose at 0-3 
days of age

96% (91–100) 5401

First dose at ≥1 
months of age

99% (97–100) 11,130



Results by Age at First Dose—Birth weight <2000 g
(1 study)

 Mothers HBsAg negative

Final dose
Seroprotection

First dose at 0-3 days of age 67%–69%

First dose at ≥1 months of age
90%–100%



Limitations

 Search strategy limited to English language

 Outcomes were serologic correlates of protection rather than 
efficacy

 Unable to perform meta-analysis and test for statistically 
significant associations

 Majority of the studies that fulfilled the inclusion criteria did 
not use combination vaccines



Conclusions

 High levels of seroprotection (98%) achieved from recombinant Hepatitis B 
vaccine starting with the birth dose

 Final median seroprotections did not vary appreciably by:
– Maternal HBsAg status
– HBIG administration
– Vaccine schedule and dosage

 No conclusion could be drawn regarding any difference in the 
seroprotection and immunity of infants based on mother’s HBeAg status
– Limited number of studies

 Earlier increases in seroprotection seen with HBIG and higher vaccine 
dosage however final seroprotection did not vary



Conclusions

 Compared to non-compressed schedules, compressed schedules can induce 
anti-HBs at an earlier age
– Shorter interval between dose 2&3 associated with lower seroprotection

and GMT after the third dose
– Addition of 4th dose might boost seroprotection
– Potential implications on HepB combination vaccine schedules in some 

countries (e.g 0, 6, 10, 14 weeks;  0,2,3,4 months)
 Seroprotection was lower among infants with birth weight <2000g vaccinated 

soon after birth
– Addition of 4th dose might help increase seroprotection

 More studies are needed to further define immunology of hepatitis B 
vaccination starting in infancy and its effect on long-term protection 



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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Search Results
Electronic search yielded 833 articles

Full texts retrieved and reviewed for 93 studies

Titles and/or abstracts reviewed

34 met study criteria +
4 excluded based on reporting on duplicate subjects

43 studies included 

13 additional studies 
identified from manual review 

of files and reference lists 
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