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Objective: To perform a systematic review of prospec-
tive studies to confirm the role of breastfeeding in mother-
to-child transmission (MTCT) of hepatitis B virus (HBV).

Data Sources: A database was constructed from
MEDLINE, EMBASE, Cochrane Library, National Sci-
ence Digital Library, and China Biological Medicine Da-
tabase and through contact with experts in this field from
January 1, 1990, to August 31, 2010.

Study Selection: All studies were peer reviewed and
met the preset inclusion standards.

Main Exposure: Breastfeeding.

Main Outcome Measures: Data regarding HBV in-
trauterine infection, MTCT, maternal blood and breast
milk infectiousness, infant immunoprophylaxis meth-
ods and response, and adverse events. The Mantel-
Haenszel fixed-effects model was used for all analyses
using odds ratios and 95% confidence intervals.

Results: Ten qualified studies were included. All were
clinical controlled trials, involving 751 infants in the

breastfeeding group and 873 infants in the nonbreast-
feeding group. As indicated by infant peripheral blood
hepatitis B surface antigen or HBV DNA positivity at age
6 to 12 months, the odds ratio of MTCT of HBV in the
breastfeeding group compared with that in the nonbreast-
feeding group was 0.86 (95% confidence interval, 0.51-
1.45) (from 8 clinical controlled trials, P=.56; I2=0%,
P=.99). As indicated by infant peripheral blood hepati-
tis B surface antibody positivity at age 6 to 12 months,
the odds ratio of development of hepatitis B surface an-
tibodies in the breastfeeding group compared with that
in the nonbreastfeeding group was 0.98 (95% confi-
dence interval, 0.69-1.40) (from 8 clinical controlled trials,
P=.93; I2=0%, P=.99). No adverse events or complica-
tions during breastfeeding were observed.

Conclusion: Breastfeeding after proper immunopro-
phylaxis did not contribute to MTCT transmission of
HBV.
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A CCORDING TO THE WORLD
Health Organization, more
than 2 billion people
worldwide have past or
present serological evi-

dence of hepatitis B virus (HBV) infec-
tion, and 350 million of them are chronic
HBV carriers.1 Approximately 40% to 50%
of chronic carrier states are the result of
mother-to-child transmission (MTCT),2

including vertical (intrauterine transmis-
sion, transmission during labor, and breast-
feeding) and horizontal (daily contact)
transmission. Presently, the World Health
Organization, the World Gastroenterol-
ogy Organisation, and the Centers for Dis-
ease Control and Prevention recommend
joint immunoprophylaxis using hepatitis
B vaccine (HBVac) and hepatitis B immu-
noglobulin (HBIG) at birth to interrupt
HBV transmission during and after deliv-

ery from HBV-carrying mothers to their
newborns.3-5 However, these recommen-
dations are aimed at the general HBV-
carrying population, most of whom have
very low HBV infectiousness (HBV DNA
undetectable). Owing to the detection of
HBV markers in the breast milk of highly
infectious HBV-carrying mothers, there are
still controversies concerning the possi-
bility of HBV infection through breast-
feeding.6,7 This meta-analysis evaluated the
role of breastfeeding in HBV MTCT at 6
to 12 months after birth.

METHODS

SOURCES

WesearchedMEDLINE,EMBASE,CochraneLi-
brary, National Science Digital Library, and
China Biological Medicine Database for rel-
evant prospective clinical controlled trials
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(CCTs) analyzing the risk of MTCT due to breastfeeding. Que-
ries included articles published from January 1, 1990, to August
31, 2010, in English or Chinese peer-reviewed publications (in-
cluding abstracts). Keywords were “breastfeeding” (or “breast
feeding” or “breastfed”) and “HBV” (or “hepatitis B virus”). We
also hand-searched bibliographies of original studies, reviews (in-
cluding meta-analyses), and relevant conference abstracts and
contacted some investigators directly. The date last searched was
September 15, 2010. All newborns (in both breastfeeding and
nonbreastfeeding groups) received the schedule of HBIG and/or
HBVac immunoprophylaxis beginning within 24 hours after birth
as recommended by the World Health Organization.3

STUDY SELECTION

Two of us (Y.Y. and H.W.) independently selected relevant stud-
ies, extracted data, and assessed trial quality. Questionable stud-

ies were confirmed or rejected by discussion with a third per-
son (L.M.). Inclusion criteria included the following: descriptions
of HBV intrauterine infection, MTCT, newborn joint immu-
noprophylaxis, breastfeeding (!1 month), and follow-up re-
sults (after completion of the immunoprophylaxis schedule)
were clear; and mothers in included studies were all hepatitis
B surface antigen (HBsAg) seropositive and asymptomatic, had
no other infectious diseases or complications (such as human
immunodeficiency virus coinfection or severe liver or kidney
disease), and were not taking other immunosuppressive medi-
cations during pregnancy (Figure1). Breastfeeding should have
been paused when there were cracked or bleeding nipples or
lesions with serous exudates until they recovered. We ab-
stracted data about study design and methods, inclusion and
exclusion criteria, clinical characteristics of participants, in-
trauterine and in-delivery infection, breastfeeding duration and
outcomes (MTCT and production of hepatitis B surface anti-
body [HBsAb] in response to immunoprophylaxis), and ad-
verse events.

For primary outcomes, we estimated the rate of HBV MTCT
and production of HBsAb in response to immunoprophylaxis
in infants (the observed proportion) at age 6 to 12 months. Sec-
ondary outcomes included HBV intrauterine and in-delivery in-
fection, maternal blood and breast milk HBV markers at the
beginning of breastfeeding, and adverse events in both moth-
ers (such as transaminase level increase, intolerance to breast-
feeding) and their newborns (such as incompatibility to breast-
feeding). In the included CCTs, the diagnosis of HBV intrauterine
infection and MTCT were defined as neonatal peripheral blood
(collected from the femoral artery) HBsAg or HBV DNA posi-
tivity at birth and at age 6 to 12 months (collected from the
ulnar vein), respectively.

Statistical analyses were conducted using Review Manager
version 5.0 software (Cochrane Collaboration, Oxford, En-
gland). Pooled odds ratios (ORs) and 95% confidence inter-
vals (CIs) were determined by choice between the Mantel-
Haenszel fixed-effects model and random-effects model,
whichever was most conservative (showing less efficacy and a
higher P value; the fixed-effects model qualified for this pur-
pose) and shown in forest plot. Statistical between-study hetero-
geneity was assessed by I2 test and "2 test. Publication bias was
assessed by funnel plot. For all tests, statistical significance was
achieved if P# .05 (for overall effect of intervention) or P# .10
(for heterogeneity test).8

RESULTS

Ten qualified studies9-18 were included, all of which
were CCTs performed in China. Eight CCTs investi-
gated the role of breastfeeding in MTCT of HBV after
joint immunoprophylaxis with HBIG and HBVac in
newborns and 3 CCTs examined the same objective
after immunization of newborns with only HBVac
(Table and Figure 1), including 751 infants in the
breastfeeding group and 873 infants in the nonbreast-
feeding group. According to diagnosis criteria, MTCT
of HBV, production of HBsAb, and intrauterine infec-
tion (Figures 2, 3, and 4 according to newborn or in-
fant HBsAg, HBV DNA, or HBsAb seropositivity) as well
as maternal blood infectiousness (shown by hepatitis B
e antigen [HBeAg] or HBV DNA) (Figure 5) and
breast milk infectiousness (Figure 6) were evaluated
for comparison purposes. Funnel plots indicating
selection bias were also shown in the corresponding
comparisons.

Records identified through primary
database searching
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Full-text articles assessed
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Studies included in qualitative
synthesis
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included in quantitative synthesis
(meta-analysis)
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Titles screened925

Abstracts screened79

Duplicates∗ and studies not
related to breastfeeding
were removed

846

Review articles were
excluded

14

Full-text articles excluded
Retrospective studies4
Studies without control4
No immunoprophylaxis
details

5

About detection of HBV
infectiousness in breast
milk

11

No details about intrauterine
infection

18

Without exclusion of other
infectious diseases

8

No breastfeeding details5

Figure 1. Flowchart of study selection and data extraction. Only prospective
clinical controlled trials (CCTs) from peer-reviewed journals or conferences
were included; CCTs that did not meet the criteria set in the search section
were excluded, as were CCTs without enough information about patients’
clinical conditions, baseline, treatment of newborns, or follow-up. Authors
were further contacted if their names appeared more than once in the included
CCTs to rule out duplicate publication of their work. *Cross-included in different
database sources or publication in both English and Chinese languages. HBV
indicates hepatitis B virus; HBsAb, hepatitis B surface antibody.
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PRIMARY OUTCOMES

Breastfeeding vs Nonbreastfeeding in MTCT
of HBV at Age 6 to 12 Months

The effect of breastfeeding vs nonbreastfeeding in
MTCT of HBV was shown in 2 categories. In infants

who received HBIG and HBVac joint immunoprophy-
laxis, there were 31 positive cases of MTCT of HBV
among 637 total participants in the breastfeeding group
compared with 33 cases among 706 participants in the
nonbreastfeeding group (indicated by infant peripheral
blood HBsAg or HBV DNA), with the pooled OR being
0.86 (95% CI, 0.51-1.45) (8 CCTs, P=.56; with mini-

Table. Clinical Characteristics of Participants and Interventions of Included Studies

Source
Follow-up,

mo
Infant
IPa

Maternal Bloodb Breast Milkb Newbornb Infantb

HBeAg HBV DNA HBsAg HBV DNA HBsAg HBV DNA HBsAb HBsAg HBV DNA HBsAb

Wang et
al,9
2003

12 HBIG (100 IU
at birth)
and HBVac
(5 µg at
birth, 1 mo,
6 mo)

12/33:46/135 NA NA NA 4/33:14/135 NA NA 0/33:4/135 NA 30/33:122/135

Wang et
al,9
2003

12 HBVac (5 µg
at birth,
1 mo,
6 mo)

7/21:13/41 NA NA NA 2/21:5/41 NA NA 1/21:3/41 NA 17/21:30/41

Meng et
al,10

2004

6 HBVac (5 µg
at birth,
1 mo,
6 mo)

NA NA 20/55:37/79 NA 9/55:13/79 1/55:2/79 27/55:36/79 1/55:2/79 1/55:2/79 46/55:67/79
57$ NA 4/20:6/37 0/20:1/37 10/20:16/37 0/20:1/37 0/20:1/37 16/20:31/37

Mou et
al,11

2005

12 HBIG (200 IU
at birth,
2 wk) and
HBVac
(5 µg at
birth, 1 mo,
6 mo)

18/55:12/36 19/55:15/36 NA NA NA 7/55:5/36 NA NA 5/55:3/36 50/55:33/36

Chen,12

2006
12 HBIG (200 IU

at birth,
2 wk) and
HBVac
(5 µg at
birth, 1 mo,
6 mo)

52/122:18/48 48/122:19/48 NA NA NA 11/122:5/48 NA NA 9/122:4/48 117/122:45/48

He et
al,13

2006

6 HBVac (10 µg
at birth,
1 mo,
6 mo)

NA NA 85$ NA 8/38:9/47 NA 9/38:16/47 4/38:4/47 NA 27/38:38/47
38c NA 5/10:5/28 NA 1/10:12/28 2/10:3/28 NA 7/10:19/28

Zeng et
al,14

2006

7 HBIG (200 IU
at birth,
4 wk) and
HBVac
(5 µg at
3 d, 1 mo,
6 mo)

22/70:14/45 NA 24/70:18/45 35/70:25/45 8/70:6/45 NA NA 4/70:4/45 NA 60/70:38/45

Wang et
al,15

2007

12 HBIG (200 IU
at birth)
and HBVac
(5 µg at
birth, 1 mo,
6 mo)

− NA NA NA 8/64:11/101 NA 12/64:19/101 2/64:5/101 NA 58/64:91/101

Liu et
al,16

2010

12 HBIG (200 IU
at 2 d,
1 mo,
3 mo) and
HBVac
(5 µg
at birth,
1 mo,
6 mo)

NA 36/61:39/68 29/61:30/68 24/61:25/68 6/61:7/68 3/61:3/68 7/61:9/68 3/61:4/68 2/61:2/68 55/61:61/68

Liu and
Liu,17

2010

12 HBIG (200 IU
at birth,
2 wk) and
HBVac
(5 µg at
birth, 1 mo,
6 mo)

NA NA NA NA 17/195:21/241 NA NA 8/195:9/241 NA 164/195:209/241

Sun et
al,18

2010

12 HBIG (200 IU
at birth)
and HBVac
(5 µg at
birth, 1 mo,
6 mo)

NA NA NA − NA − NA 0/37:0/32 NA 32/37:26/32

Abbreviations: HBeAg, hepatitis B e antigen; HBIG, hepatitis B immunoglobulin; HBsAb, hepatitis B surface antibody; HBsAg, hepatitis B surface antigen;
HBV, hepatitis B virus; HBVac, hepatitis B vaccine; IP, immunoprophylaxis; NA, not available; $, positive participants; −, negative participants.

aThe HBVac used was of yeast cell origin.
bRatios are number of positive participants/total number of participants in the breastfeeding group:nonbreastfeeding group. When both HBeAg and HBV DNA data

(to determine the infectiousness of maternal blood or breast milk) or both HBsAg and HBV DNA data (to determine in utero transmission or mother-to-child
transmission) were available, the numbers in bold, which showed a higher percentage of HBV positivity, were used for analysis. The italicized ratios showed a
possibility of false positivity or HBV mutants that were resistant to the HBVac.

cPositive for HBsAg and HBeAg in breast milk.
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mum heterogeneity, I2=0%, P=.99). In infants who re-
ceived only HBVac immunoprophylaxis, 6 of 114 par-
ticipants in the breastfeeding group and 9 of 167

participants in the nonbreastfeeding group had MTCT
of HBV, with the OR being 0.95 (95% CI, 0.32-2.81) (3
CCTs, P=.93; I2=0%, P=.85). In infants who received

0.01 0.1

Study or Subgroup Events Total Events

Breastfeeding, No. Control, No.

Total Weight, %
Odds Ratio

M-H, Fixed (95% CI)
Odds Ratio

M-H, Fixed (95% CI)

Wang et al, 2003 0 33 4 135 5.9 0.44 (0.02-8.30)
Mou et al, 2005 5 55 3 36 11.0 1.10 (0.25-4.92)
Chen, 2006 9 122 4 48 17.7 0.88 (0.26-2.99)
Zeng et al, 2006 4 70 4 45 15.3 0.62 (0.15-2.62)
Wang et al, 2007 2 64 5 101 12.5 0.62 (0.12-3.29)
Sun et al, 2010 0 37 0 32   Not estimable
Liu et al, 2010 3 61 4 68 12.0 0.83 (0.18-3.85)
Liu and Liu, 2010 8 195 9 241 25.7 1.10 (0.42-2.91)

Total (95% CI)  637  706 100.0 0.86 (0.51-1.45)

Total events

Heterogeneity: χ2 = 0.91 (P = .99); I 2 = 0%

Test for overall effect: Z = 0.58 (P = .56)
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Wang et al, 2003 1 21 3 41 28.7 0.63 (0.06-6.49)
Meng et al, 2004 1 55 2 79 23.9 0.71 (0.06-8.06)
He et al, 2006 4 38 4 47 47.4 1.26 (0.29-5.43)

Total (95% CI)  114  167 100.0 0.95 (0.32-2.81)

Total events

Heterogeneity: χ2 = 0.32 (P = .85); I 2 = 0%

Test for overall effect: Z = 0.09 (P = .93)
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0.01 0.1

Study or Subgroup Weight, %
Odds Ratio

M-H, Fixed (95% CI)
Odds Ratio

M-H, Fixed (95% CI)

Meng et al, 2004 0 20 1 37 24.6 0.59 (0.02-15.25)
He et al, 2006 4 38 4 47 75.4 1.26 (0.29-5.43)

Total (95% CI)  58  84 100.0 1.10 (0.30-4.08)

Total events

Heterogeneity: χ2 = 0.17 (P = .68); I 2 = 0%

Test for overall effect:  Z = 0.14 (P = .89)
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Figure 2. Breastfeeding vs nonbreastfeeding in mother-to-child transmission of hepatitis B virus, showing infants after hepatitis B immunoglobulin and hepatitis B
vaccine joint immunoprophylaxis (A) and the corresponding funnel plot (B), infants after only hepatitis B vaccine immunoprophylaxis (C), and infants after only hepatitis
B vaccine immunoprophylaxis who were fed with infectious breast milk (D). A, C, and D, Vertical lines indicate no difference between compared interventions; horizontal
lines, 95% confidence intervals (CIs); squares, point estimates; size of squares, weight of each study in the meta-analysis; and M-H, Mantel-Haenszel test. Studies and
subgroups are as follows: Wang et al,9 2003; Mou et al,11 2005; Chen,12 2006; Zeng et al,14 2006; Wang et al,15 2007; Sun et al,18 2010; Liu et al,16 2010; Liu and Liu,17

2010; Meng et al,10 2004; and He et al,13 2006.
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only HBVac immunoprophylaxis and were fed with in-
fectious breast milk (HBsAg or HBV DNA detected in

breast milk), the OR was 1.10 (95% CI, 0.30-4.08) (2
CCTs, P=.89; I2=0%, P=.68) (Figure 2).

0.01 0.1

Study or Subgroup Weight, %
Odds Ratio

M-H, Fixed (95% CI)
Odds Ratio

M-H, Fixed (95% CI)

Wang et al, 2003 30 33 122 135 1.07 (0.29-3.98)
Mou et al, 2005 50 55 33 36 0.91 (0.20-4.06)
Zeng et al, 2006 60 70 38 45 1.11 (0.39-3.15)
Chen, 2006 117 122 45 48 1.56 (0.36-6.80)
Wang et al, 2007 58 64 91 101 1.06 (0.37-3.08)
Liu et al, 2010 55 61 61 68 1.05 (0.33-3.32)
Sun et al, 2010 32 37 26 32 1.48 (0.40-5.39)
Liu and Liu, 2010 164 195 209 241 0.81 (0.47-1.38)

Total (95% CI)  637  706 0.98 (0.69-1.40)

Total events

Heterogeneity: χ2 = 1.37 (P = .99); I 2 = 0%

Test for overall effect: Z = 0.09 (P = .93)
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Wang et al, 2003 17 21 30 41 17.0 1.56 (0.43-5.66)
Meng et al, 2004 46 55 67 79 39.6 0.92 (0.36-2.35)
He et al, 2006 27 38 38 47 43.3 0.58 (0.21-1.60)

Total (95% CI)  114  167 100.0 0.88 (0.48-1.60)

Total events

Heterogeneity: χ2 = 1.41 (P = .49); I 2 = 0%

Test for overall effect: Z = 0.42 (P = .68)
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Total (95% CI)  58  84 100.0 0.64 (0.28-1.45)
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Heterogeneity: χ2 = 0.11 (P = .75); I 2 = 0%

Test for overall effect: Z = 1.07 (P = .28)
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Figure 3. Breastfeeding vs nonbreastfeeding in production of hepatitis B surface antibody in infants after hepatitis B immunoglobulin and hepatitis B vaccine joint
immunoprophylaxis (A) and the corresponding funnel plot (B), infants after only hepatitis B vaccine immunoprophylaxis (C), and infants after only hepatitis B
vaccine immunoprophylaxis who were fed with infectious breast milk (D). A, C, and D, Vertical lines indicate no difference between compared interventions;
horizontal lines, 95% confidence intervals (CIs); squares, point estimates; size of squares, weight of each study in the meta-analysis; and M-H, Mantel-Haenszel
test. Studies and subgroups are as follows: Wang et al,9 2003; Mou et al,11 2005; Zeng et al,14 2006; Chen,12 2006; Wang et al,15 2007; Liu et al,16 2010; Sun et al,18

2010; Liu and Liu,17 2010; Meng et al,10 2004; and He et al,13 2006.

ARCH PEDIATR ADOLESC MED/ VOL 165 (NO. 9), SEP 2011 WWW.ARCHPEDIATRICS.COM
841

©2011 American Medical Association. All rights reserved.
 at Biblioteca Virtual del SSPA, on September 19, 2011 www.archpediatrics.comDownloaded from 

http://www.archpediatrics.com


Breastfeeding vs Nonbreastfeeding in Production
of HBsAb at Age 6 to 12 Months

The effect of breastfeeding vs nonbreastfeeding in re-
sponse to immunoprophylaxis was also shown in 2 cat-
egories. In infants who received HBIG and HBVac joint
immunoprophylaxis, there were 566 cases of HBsAb posi-
tivity among 637 participants in the breastfeeding group
compared with 625 cases among 706 participants in the
nonbreastfeeding group (indicated by infant peripheral
blood HBsAb), with the pooled OR being 0.98 (95% CI,
0.69-1.40) (8 CCTs, P=.93; with minimum heteroge-
neity, I2=0%, P = .99). In infants who received only
HBVac immunoprophylaxis, there were 90 cases of
HBsAb positivity among 114 participants in the breast-

feeding group and 135 cases among 167 participants in
the nonbreastfeeding group, with the OR being 0.88 (95%
CI, 0.48-1.60) (3 CCTs, P=.68; I2=0%, P=.49). In in-
fants who received only HBVac immunoprophylaxis and
were fed with infectious breast milk, the OR was 0.64 (95%
CI, 0.28-1.45) (2 CCTs, P=.28; I2=0%, P=.75) (Figure 3).

SECONDARY OUTCOMES

Incidence of HBV Transmission
in Pregnancy and Delivery

Tominimize the influenceof intrauterine infectionor trans-
mission during delivery on the final result of MTCT due to
breastfeeding, the newborns’ serum-positive rate of HBsAg

0.01 0.1

Study or Subgroup Weight, %
Odds Ratio

M-H, Fixed (95% CI)
Odds Ratio

M-H, Fixed (95% CI)

Wang et al, 2003 4 33 14 135 9.0 1.19 (0.37-3.89)
Mou et al, 2005 7 55 5 36 9.8 0.90 (0.26-3.10)
Chen, 2006 11 122 5 48 12.2 0.85 (0.28-2.60)
Zeng et al, 2006 8 70 6 45 12.0 0.84 (0.27-2.60)
Wang et al, 2007 8 64 11 101 13.9 1.17 (0.44-3.08)
Liu and Liu, 2010 17 195 21 241 31.9 1.00 (0.51-1.95)
Liu et al, 2010 6 61 7 68 11.1 0.95 (0.30-3.00)

Total (95% CI)  600  674 100.0 0.99 (0.68-1.44)

Total events

Heterogeneity: χ2 = 0.39 (P > .99); I 2 = 0%

Test for overall effect: Z = 0.06 (P = .95)
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Heterogeneity: χ2 = 0.15 (P = .93); I 2 = 0%

Test for overall effect: Z = 0.00 (P > .99)
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orHBVDNAatbirthwasanalyzed. In infantswhoreceived
HBIGandHBVacjoint immunoprophylaxis,61of600new-
bornshadHBsAgorHBVDNApositivitybeforebreastfeed-
inginthebreastfeedinggroupcomparedwith69of674new-
borns in the nonbreastfeeding group, with the pooled OR
being0.99(95%CI,0.68-1.44) (7CCTs,P=.95;withmini-
mumheterogeneity, I2=0%,P!.99).Ininfantswhoreceived
onlyHBVacimmunoprophylaxis,19of114newbornsinthe
breastfeedinggroupand27of167newbornsinthenonbreast-
feeding group had HBsAg or HBV DNA positivity, with the
ORbeing1.00(95%CI,0.52-1.91)(3CCTs,P!.99; I2=0%,
P=.93) (Figure 4).

Infectiousness of Maternal Blood
and Breast Milk

The influence of infectiousness of maternal blood and
breast milk on the final result of MTCT due to breast-

feeding was analyzed. Five CCTs studied the infectious-
ness of maternal blood (shown by HBeAg or HBV DNA
positivity) in infants who received HBIG and HBVac joint
immunoprophylaxis in the breastfeeding group (141 of
341 infants) vs the nonbreastfeeding group (132 of 332
infants), with the pooled OR being 1.04 (95% CI, 0.74-
1.47) (P= .80; with minimum heterogeneity, I2=0%,
P=.93). In infants who received only HBVac immuno-
prophylaxis, 7 of 21 infants in the breastfeeding group
and 13 of 41 infants in the nonbreastfeeding group had
HBsAg or HBV DNA positivity from maternal blood, with
the OR being 1.08 (95% CI, 0.35-3.30) (1 CCT, P=.90)
(Figure 5). Two CCTs studied the infectiousness of breast
milk (shown by HBsAg or HBV DNA positivity) in in-
fants who received HBIG and HBVac joint immunopro-
phylaxis in the breastfeeding group (64 of 131 infants)
vs the nonbreastfeeding group (55 of 113 infants), with
the pooled OR being 0.97 (95% CI, 0.58-1.62) (P=.91;
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with minimum heterogeneity, I2=0%, P= .49). In in-
fants who received only HBVac immunoprophylaxis, 20
of 55 infants in the breastfeeding group and 37 of 79 in-
fants in the nonbreastfeeding group had HBsAg or HBV
DNA positivity from breast milk, with the OR being 0.65
(95% CI, 0.32-1.31) (1 CCT, P=.23) (Figure 6). There
was no report of adverse effects during the process of
breastfeeding.

COMMENT

Breast milk is a valuable source of nutrition for infants
in general, but in the case of HBV-carrying mothers, the
benefit of breastfeeding must be carefully weighed against
the risk of transmission of HBV. Based on the results of
2 studies,19,20 the World Health Organization recom-
mended breastfeeding by HBV-carrying mothers, rea-
soning that the “risk of transmission associated with breast
milk is negligible compared to the high risk of exposure
to maternal blood and body fluids at birth, and hepatitis
B vaccination will substantially reduce perinatal trans-
mission and virtually eliminate any risk of transmission
through breastfeeding or breast milk feeding.”21 How-
ever, it was also stated that “experts on hepatitis did have
concerns that breast pathology such as cracked or bleed-
ing nipples or lesions with serous exudates could ex-
pose the infant to infectious doses of HBV.”21 Compared
with infection during delivery, which is transient and af-
ter which the HBV that has entered the neonatal periph-
eral circulation during the delivery process can be neu-
tralized by the injection of HBIG immediately after
delivery, the large amount of breast milk (on average, doz-
ens to hundreds of milliliters per day) in contrast to the
immature gastric digestive function and fragile intestine
membrane poses continuous risks for HBV transmis-
sion. Second, this recommendation was made in 1996,

when the test of infectiousness of maternal blood and
breast milk by HBV quantitative polymerase chain reac-
tion22 was not available. It has been reported that colos-
trum collected within 24 hours from the beginning of
breast milk secretion is more infectious (shown by de-
tectable HBV markers). Therefore, breastfeeding needs
to be reevaluated to a more detailed extent.

Tang and Xiao23 performed a meta-analysis that showed
a positive correlation between breastfeeding and MTCT
of HBV. However, there was no consideration of intra-
uterine transmission, transmission during delivery, and
schedule of immunoprophylaxis after birth. Hence, the
result seems to be unconvincing owing to the involve-
ment of MTCT during pregnancy and delivery.

Some studies reported HBV infection as HBsAg and
HBV DNA positivity separately, while others summa-
rized them together. Because this study aimed to ana-
lyze the risk of breastfeeding in MTCT of HBV, we ap-
plied the higher rate when both were available to minimize
the influence of intrauterine transmission and transmis-
sion during delivery on the outcome of MTCT through
breastfeeding.

Hepatitis B immunoglobulin contains high levels of
exogenous antibody to HBsAg. This antibody can bind
HBsAg, activate the complement system, and facilitate hu-
moral immunity, providing protection for several weeks.
Hepatitis B vaccine is made of recombinant HBsAg to in-
duce endogenous HBsAb, which lasts several years. Af-
ter implementing joint immunoprophylaxis with HBIG
and HBVac in the newborn to interrupt HBV MTCT, only
5% to 10% of newborns of HBsAg– and HBeAg–double
seropositive mothers were unprotected.24 Because most
HBV infection in infants occurs within the first year of
life25 and the immunoprophylaxis schedules are fin-
ished by 6 to 7 months after birth, all studies tested pe-
ripheral serum of these infants at age 6 to 12 months to
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Figure 6. Breast milk infectiousness in breastfeeding vs nonbreastfeeding groups in infants who followed hepatitis B immunoglobulin and hepatitis B vaccine joint
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determine the results of HBV MTCT and the efficacy of
immunoprophylaxis. Hepatitis B immunoglobulin was
used during pregnancy in some studies to interrupt in
utero transmission of HBV,10,13,15,16 leading to the detec-
tion of HBsAb in the neonates at birth. It has been shown
by our previous studies that giving HBIG or lamivudine
to HBV-carrying mothers during late pregnancy may re-
duce the rate of intrauterine transmission of HBV.26-29 It
should also be noted that most infants with MTCT of HBV
diagnosed 6 to 12 months after following strict immu-
noprophylaxis schedules were already infected during
pregnancy or delivery.

The rate of infected babies in our study (about 5%) is
quite high compared with other studies in Western coun-
tries, where the incidence of failure of the prophylactic
procedure is about 0.7%.30 However, we should note that
data in our study originated from China, where the HBV
carrier rate is higher and maternal HBV infectiousness
(shown by HBV DNA quantitation) is higher. Other pos-
sible causes might be transient HBV infections,30 failure
to comply with the correct immunoprophylaxis proce-
dure,31 and inability of the test to detect all HBsAg or HBV
DNA owing to a small number of copies or mutation of
the virus.32 Because maternal serum and breast milk in-
fectiousness are important factors in HBV MTCT, they
were also evaluated in some included studies. Ngui et al33

showed that intrauterine infection rates were higher when
maternal HBV DNA was greater than 108 copies/mL. In
our analysis, there were no differences in maternal blood
or breast milk HBV infectiousness between the breast-
feeding and nonbreastfeeding groups.

Apparently, we included only CCTs published after
2002 in China. This was the strict enforcement result of
our preset selection criteria. For example, Hill et al34 car-
ried out a prospective longitudinal study whose results
suggested that breastfeeding poses no additional risk for
HBV transmission. The study, although well designed and
having results in concert with our present meta-
analysis, was not included in our analysis because it did
not describe the incidence of intrauterine infection with
HBV. Although randomized controlled trials are more con-
vincing and popular, they are not practical in the case of
breastfeeding. It would be unethical to randomly allo-
cate infants to the breastfeeding group or nonbreastfeed-
ing group with the knowledge of infectious breast milk
(HBV DNA positive). It is also not feasible to fulfill double
blinding because breastfeeding itself involves the ac-
knowledgment and activity of the mother. The inclu-
sion of prospective CCTs is therefore proper under these
circumstances. We searched only for studies published
in English or Chinese, which might also render selec-
tion bias. In our analysis, the estimated OR is likely bi-
ased in favor of the intervention group due to publica-
tion bias. To more thoroughly evaluate the role of
breastfeeding in HBV MTCT, more randomized con-
trolled trials or CCTs with detailed breast milk HBV
marker testing and larger size are needed for further in-
vestigations and more convincing results.

In summary, our meta-analysis provides strong evi-
dence that without cracked or bleeding nipples or le-
sions, breastfeeding did not contribute to MTCT of
HBV after proper immunoprophylaxis in the infants

and should be recommended as a valuable source of
nutrition to infants.
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