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Abstract
AIM
To evaluate maternal hepatitis B virus (HBV) DNA as 
risk for perinatal HBV infection among infants of HBV-
infected women in California.

METHODS
Retrospective analysis among infants born to hepatitis B 
surface antigen (HBsAg)-positive mothers who received 
post vaccination serologic testing (PVST) between 
2005 and 2011 in California. Demographic information 
was collected from the California Department of Public 
Health Perinatal Hepatitis B Program databaseand 
matched to birth certificate records. HBV DNA level and 
hepatitis B e antigen (HBeAg) status were obtained 
from three large commercial laboratories in California 
and provider records if available and matched to 
mother infant pairs. Univariate analysis compared 
infected and uninfected infants. Multivariate analysis 
was restricted to infected infants and controls with 
complete maternal HBV DNA results using a predefined 
high HBV DNA level of > 2 × 107 IU/ml, a 5:1 ratio of 
cases to controls and a two-sided confidence level of 
95%. 
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RESULTS
A total of 17687 infants were born to HBsAg positive 
mothers in California between Jan 1 2005 and Dec 31, 
2011. Among 11473 infants with PVST, only 125 (1.1%) 
were found to be HBV infected. Among these infected 
infants, lapses in Advisory Committee on Immunization 
Practices recommended post exposure prophylaxis 
(PEP) occurred in only 9 infants. However, PEP errors 
were not significantly different between infected 
and uninfected infants. Among the 347 uninfected 
and infected infants who had maternal HBeAg and 
HBV DNA level, case-control analysis found HBeAg 
positivity (70.4% vs  28.9%, OR = 46.76, 95%CI: 
6.05-361.32, p  < 0.001) and a maternal HBV DNA 
level ≥ 2 × 107 IU/mL (92.6% vs  18.5%, OR = 54.5, 
95%CI: 12.22-247.55, p  < 0.001) were associated 
with perinatal HBV infection. In multivariate logistic 
regression, maternal HBV DNA level ≥ 2 × 107 IU/mL 
was the only significant independent predictor of 
perinatal HBV infection. 

CONCLUSION
In California, transmission is low and most infected 
infants receive appropriate PEP and vaccination. 
Maternal HBV DNA ≥ 2 × 107 IU/mL is associated with 
high risk of perinatal infection. 

Key words: Perinatal transmission; hepatitis B virus 
DNA; Pregnancy; Hepatitis B; Vaccination; post-vaccine 
serology testing

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Most infants born to hepatitis B surface 
antigen positive woman in California received appropriate 
post exposure prophylaxis and vaccination but a low 
postvaccination serologic testing rate represents a 
missed opportunity to identify chronically infected 
infants needing lifelong medical care. Overall the 
perinatal transmission rate in California is low at 1.1% 
and only high maternal hepatitis B virus (HBV) DNA 
level predicts risk for perinatal transmission. Maternal 
HBV DNA is a vital prenatal screen if targeted antiviral 
therapy for high-risk mothers becomes a strategy to 
reduce transmission. 

Burgis JC, Kong D, Salibay C, Zipprich J, Harriman K, So S. 
Perinatal transmission in infants of mothers with chronic hepatitis 
B in California. World J Gastroenterol 2017; 23(27): 4942-4949  
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v23/i27/4942.htm  DOI: http://dx.doi.org/10.3748/wjg.v23.
i27.4942

INTRODUCTION
Perinatal hepatitis B virus (HBV) infection is associated 
with a 90% risk for chronic infection, which carries a 

25% risk of death from liver failure and hepatocellular 
carcinoma[1]. The United States Advisory Committee 
on Immunization Practices (ACIP) recommends and 
California regulations require testing of all pregnant 
women for hepatitis B surface antigen (HBsAg)[2]. ACIP 
also recommends that infants born to HBsAg-positive 
mothers receive post-exposure prophylaxis (PEP) 
including hepatitis B immunoglobulin (HBIG) and the 
first dose of HBV vaccine within 12 h of birth; complete 
the HBV vaccine series; and receive postvaccination 
serologic testing (PVST), including testing for HBsAg 
(infection) and antibody to HBsAg (immunity) between 
9-18 mo of age[3]. 

International studies have shown that maternal 
hepatitis B e antigen (HBeAg) positivity and high 
maternal HBV DNA levels (≥ 2 × 107 IU/mL or 108 

copies/mL) are the most significant risk factors for 
perinatal transmission[4-7]. Perinatal HBV infection has 
been shown to correlate linearly with increasing HBV 
DNA levels[6,7]. Studies have not shown a consistent 
relationship between perinatal transmission and other 
risk factors such as delivery mode, invasive procedures 
during pregnancy, or breastfeeding[8-10]. Antiviral 
therapy for pregnant women with high HBV DNA levels 
has been proposed to reduce perinatal transmission, 
but its use is not yet standard of care[11-14]. The exact 
viral load at which to initiate antivirals to prevent 
transmission has yet to be established.

To explore risk factors for perinatal transmission 
in California, we conducted a retrospective analysis 
of infants born between 2005 and 2011 to HBsAg-
positive mothers. Our objective was to evaluate, the 
effect of maternal HBeAg status and HBV DNA levels 
on perinatal HBV infection.

MATERIALS AND METHODS
Each year, approximately 2500 pregnant women 
with chronic HBV infection are reported to the 
CDPH Perinatal Hepatitis B Prevention Program 
(PHPP). California local health jurisdictions monitor 
mother-infant pairs to ensure compliance with ACIP 
recommendations for the prevention of perinatal HBV 
infection and submit demographic data, laboratory 
results, times of HBIG and HBV vaccine administration 
at birth and completion of the HBV vaccine series, and 
PVST results to the CDPH PHPP. Data are entered and 
maintained at CDPH; internal logic checks and record 
reviews are used to verify data quality.

A retrospective study to determine risk factors for 
perinatal HBV infection was conducted. Eligible infants 
were those born to HBV-infected women between 
January 1, 2005 and December 31, 2011 whose HBV 
infection status was known via PVST. A case control 
analysis was conducted for mothers who had HBV 
DNA testing within one year of the infant’s birth. 
Case infants were those with positive HBsAg results 
indicating perinatal infection; control infants were 
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those with negative HBsAg results. All control mothers 
also had HBeAg testing within one year of the infant’s 
birth. Infants born during the study period who were 
younger siblings of another case or control infant were 
excluded. 

Birth certificate data on maternal race and 
ethnicity, birthplace, education level and insurance 
status during pregnancy and details about the 
delivery were obtained for all infants. Information 
on infant sex, gestational age at birth, birth weight, 
the administration of HBIG and HBV vaccine at 
birth, and completion of a three or four dose HBV 
vaccine series for all infants was obtained from the 
CDPH PHPP, local health jurisdictions, clinic and birth 
hospital records, and birth certificates. Based on ACIP 
recommendations, infants without documentation of 
administration of HBIG and HBV vaccine within 12 h birth 
were considered to have a PEP error. Infants without 
documentation of at least three doses of HBV vaccine 
by 8 mo of age (245 d) or 4 doses of vaccine by 12 
mo of age (366 d) were considered to have a vaccine 
series error. Infants weighing less than 2000 g at birth 
without documentation of three HBV vaccine doses 
after the birth dose were also considered to have a 
vaccine series error[3].

HBeAg and HBV DNA test results for women of 
childbearing age 14 to 45 years between January 1, 
2005 and December 31, 2011 were requested from 
three large reference laboratories that serve most 
patients in California: Quest Diagnostics (Madison, 
NJ, United States), LabCorp (Burlington, NC, United 
States), and ARUP Laboratories (Salt Lake City, UT, 
United States). These results were matched to PHPP 
records by mother’s name, date of birth, and proximity 
of mother’s residence zip code to the ordering 
provider’s zip code. Laboratory tests performed more 
than one year from the infant’s date of birth were 
excluded. When multiple laboratory results matched to 
a mother, the result closest to the infant’s date of birth 
was included. For all cases, maternal prenatal care 
providers were contacted to obtain any additional HBV 
DNA and HBeAg results that were available. 

Given a limited case sample size of 27 infants, of 
whom 92% met the predefined exposure of HBV DNA 
level > 2 × 107 IU/mL, a 5:1 ratio of cases to controls, 
and a two-sided confidence level of 95%, our case 
control analysis had more than 95% power to detect 
an odds ratio of greater than 50. Group differences for 
continuous variables were examined using the Mann-
Whitney test or Student’s t-test (α = 0.05, two-tail). 
OR and 95%CI were calculated for categorical variables 
using logistic regression. OR and CI for race were 
calculated using the Mantel Haenszel test. Variables 
with a p value < 0.10 in univariate analysis were 
included in a multivariate logistic regression analysis 
using the backward stepwise method with a removal 
standard of 0.05. Multivariate analysis was restricted to 
cases and controls with complete maternal HBV DNA 
results. All analyses were performed using SAS for 

Windows (version 9.3, SAS Institute, Cary, NC, United 
States). The statistical methods of this study were 
reviewed by Jennifer Zipprich from the Immunization 
Branch of the California Department of Public Health. 
Technical appendix, statistical code, and dataset are 
available upon request from Jennifer Zipprich (jennifer.
zipprich@cdph.ca.gov). This study was reviewed by 
the California Health and Human Services Agency 
Committee for the Protection of Human Subjects and 
determined to be “not research” and was approved 
by the Stanford University Human Subjects Research 
and Institutional Review Board. A waiver of consent 
was granted for this study; the presented data are 
anonymized and the risk of identification is low. There 
are no conflicts of interest to disclose. No animal 
studies were conducted.

RESULTS
Of 17687 infants born and enrolled in PHPP during 
January 1, 2005 - December 31, 2011, 11473 (64.9%) 
had complete PVST results, and 347 (3%) of their 
mothers had HBV DNA testing within one year of the 
infant’s birth. Of the infants with PVST results, 125 
(1.1%) were HBsAg-positive. 

Of the 125 infected infants, 115 (92%) infants 
received appropriate PEP at birth and the PEP status 
of one adopted infant was unknown. Of the 9 infected 
infants who did not receive appropriate PEP at birth, 3 
did not receive HBIG and 6 received PEP greater than 
12 h after birth. Additionally, three infected infants did 
not complete the vaccine series in the appropriate time 
period. 

Of the 125 infected infants, 27 (21.6%) had 
maternal HBV DNA results and were eligible for case 
selection. Of the 11348 uninfected infants, 320 (2.8%) 
had maternal HBV DNA and HBeAg results and were 
eligible for control selection. Of eligible controls, 135 
were randomly selected for a ratio of 5 controls for 
every case with maternal HBV DNA results for the case 
control analysis. 

The case (infected) and control (uninfected) 
infants were similar with respect to sex, birthweight 
and gestational age at birth (Table 1). There was no 
significant difference in PEP errors between case and 
control infants. The most common error noted was 
late or incomplete HBV vaccine series. There was also 
no significant difference in infant age at administration 
of HBIG and HBV vaccine at birth or vaccine series 
completion between cases and controls (data not 
shown, p = 0.49, p = 0.79, p = 0.43, respectively). 

Case and control mothers were similar with respect 
to age, foreign birth, education and insurance status 
during pregnancy (Table 2). There was no significant 
difference in maternal race with 96% of case mothers 
vs 81% of control mothers identified as API (OR 
= 4.790, 95%CI: 0.62-37.234, p = 0.129). Case 
mothers were more likely to be of Vietnamese or 
Hmong descent (OR = 19.6, 95%CI: 3.80-Undef, p < 
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From provider reports to PHPP and electronically 
submitted data from three large references labo
ratories, HBV DNA results were only available for 27 
(21.6%) mothers of the 125 infected infants, while 36 
(28.8%) these mothers had HBeAg results. Among 
case mothers with HBV DNA results, all had detectable 
maternal HBV DNA levels compared to only 72.6% of 
control mothers (p < 0.001) (Figure 1). Case mothers 
were significantly more likely to have a HBV DNA level 
of ≥ 2 × 107 IU/mL than control mothers (92.6% vs 

0.001; OR = 10.75, 95%CI: 1.69-Undef, p = 0.031, 
respectively). There were no significant differences 
in gravidity, parity, or delivery mode. In addition, no 
bleeding risks (including placenta previa, placental 
abruption or need for maternal blood transfusion) were 
identified in either case or control mothers, but one 
case mother had missing information. There were also 
no differences between case and control mothers with 
respect to premature rupture of membranes (> 12 h) 
and prolonged labor (> 20 h) (data not shown). 

Table 1  Univariate analysis of infant characteristics among those with maternal hepatitis B virus DNA results n  (%)

Infant characteristics Cases (n  = 27) Controls (n  = 135) OR P value

Sex
   Male    17 (63.0) 73 (54.1) Reference
   Female    10 (37.0) 62 (45.9) 0.693 (0.296-1.623) 0.398
Birthweight1

   > 2500 g    25 (92.6) 121 (89.6) Reference
   < 2500 g    2 (7.4)   14 (10.4) 0.692 (0.148-3.235) 0.640
Gestational age2

   Full term    25 (92.6) 116 (85.9) Reference
   Preterm    2 (7.4)   17 (12.6) 0.546 (0.118-2.515) 0.437
   Unknown 0 (0)       2 (1.5) - -
Errors with HBIG or Birth Dose
   None    26 (96.3) 132 (97.8) Reference
   Any    1 (3.7)       3 (2.2) 1.692 (0.169-16.912) 0.654
Late or incomplete series
   No    24 (88.9) 117 (86.7) Reference
   Yes      3 (11.1)   18 (13.3) 0.813 (0.222-2.978) 0.754

1Birthweight defined by different Advisory Committee on Immunization Practices recommendations for vaccination at this weight threshold; 2Full term 
defined as ≥ 37 wk and preterm defined as < 37 wk gestation. HBIG: Hepatitis B immunoglobulin.

Table 2  Univariate analysis of maternal characteristics among infants with maternal hepatitis B virus DNA results n  (%)

Maternal characteristics Cases (n  = 27) Controls (n  = 135) OR P value

Age (yr)
   < 25 5 (18.5)    17 (12.6) Reference
   25-34 14 (51.9)    75 (55.6) 0.635 (0.201-2.002) 0.438
   > 35 8 (29.6)    43 (31.9) 0.633 (0.181-2.209) 0.473
Race
   Not Asian/Pacific Islander 1 (3.7)    21 (15.6) Reference
   Asian/Pacific Islander 26 (96.3)  114 (81.4) 4.790 (0.616-37.234) 0.129
Foreign born
   No 2 (7.4)    17 (12.6) Reference
   Yes 25 (92.6)  118 (87.4) 1.801 (0.391-8.295) 0.450
Education
   Greater than High school 14 (51.9)    74 (54.8) Reference
   High school or less 13 (48.2)    61 (45.2) 1.126 (0.492-2.577) 0.778
Insurance Prenatal Care
   Non-government 16 (59.3)    63 (46.7) Reference
   Government 10 (37.0)    72 (53.3) 0.547 (0.232-1.292) 0.169
   Unknown 1 (3.7) 0 (0) - -
Primigravid
   No 12 (44.4)    76 (56.3) Reference
   Yes 15 (55.6)    59 (43.7) 1.610 (0.701-3.699) 0.262
Nulliparous
   No 11 (40.7)    65 (48.2) Reference
   Yes 16 (59.3)    70 (51.9) 1.351 (0.584-3.124) 0.482
Delivery type
   Non cesarean 21 (77.8)  100 (74.1) Reference
   Cesarean 5 (18.6)    35 (25.9) 0.680 (0.239-1.942) 0.472
   Unknown 1 (3.7) 0 (0) - -
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18.5%, OR = 54.50, 95%CI: 12.219-247.550, p < 
0.001) (Table 3). Significantly more control mothers 
than case mothers had HBV DNA results reported 
prior to delivery (57.8% vs 33.3%, p = 0.02). Among 
all mothers with known HBeAg results, significantly 
more case mothers than control mothers were HBeAg-
positive (70.4% vs 29.9%, OR = 46.76, 95%CI: 
6.051-361.617, p < 0.001). 

Among both case and control mothers with 
detectable HBV DNA levels, mothers who were HBeAg-
positive had higher median HBV DNA levels than those 
who were HBeAg-negative (1.1 × 108 IU/mL vs 178 
IU/mL, p < 0.001). API mothers had significantly 
higher median HBV DNA levels (5745.50 IU/mL vs 
162 IU/mL, p = 0.032) but there was no significant 
difference in the proportion of API mothers with HBV 
DNA levels above 2 × 107 IU/mL compared to other 
races (32.9% vs 18.2%, p = 0.217). API mothers 
were more likely to be HBeAg-positive than mothers 
of other races (38.6% vs 18.2%, p = 0.489) but this 
difference was not significant. 

Variables with a p-value < 0.10 in the univariate 

analysis were included in the multivariate logistic 
regression. In the multivariate logistic regression 
analysis, only maternal HBV DNA level ≥ 2 × 107 IU/mL 
was a significant independent predictor of perinatal 
HBV infection. 

Perinatal infection occurred in one female and one 
male infant with maternal HBV DNA levels < 2 × 107 

IU/mL who received appropriate PEP at birth and 
completed the HBV vaccine series in the appropriate 
time period. Both infants were born at term via normal 
spontaneous vaginal deliveries. The mother of the 
female infant was HBeAg-negative and had an HBV 
DNA level of 1 × 104 IU/mL, although both laboratory 
results were only available 280 d after delivery. The 
mother of the male infant was HBeAg-positive, had an 
HBV DNA level of 1 × 105 IU/mL and laboratory results 
were available 24 d prior to delivery. 

DISCUSSION
Our retrospective analysis and case-control study was 
designed to evaluate the role of maternal HBV DNA 

Table 3  Association between maternal laboratory results and infant hepatitis B virus infection n  (%)

Maternal laboratory results Cases (n  = 27) Controls (n  = 135) OR P value

HBV DNA Levels
   < 2 × 107 IU/mL 2 (7.4) 110 (81.5) Reference
   > 2 × 107 IU/mL 25 (92.6)   25 (18.5) 54.499 (12.219-247.550) < 0.001
HBeAg Results
   Negative 1 (3.7)   96 (71.1) Reference
   Positive 19 (70.4)   39 (28.9) 46.757 (6.051-361.317) < 0.001
   Unknown   7 (25.9)   0 (0.0) -

Some mothers had HBV DNA and HBeAg testing. HBV: Hepatitis B virus; HBeAg: Hepatitis B e antigen.
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Figure 1  Distribution of hepatitis B virus DNA level between case and control mothers. HBV: Hepatitis B virus.
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level in perinatal HBV infection. From 2005-2011, 
17687 at-risk infants were born to HBsAg-positive 
mothers in California which created an ideal sampling 
frame given the largest API population of any state and 
more than a quarter of the foreign-born population in 
the United States, both with high prevalence of chronic 
HBV as well as the extensive PHPP records at CDPH.

The overall HBV infection rate of 1.1% among at-
risk infants with PVST is low and demonstrates that 
current immunoprophylaxis strategies continue to 
protect most at-risk infants from chronic infection. 
However, despite appropriate PEP and completion of 
the vaccine series some infants still become infected. 
Our study showed that approximately one-third of at-
risk infants did not have PVST, a striking deficiency 
even in a state with the majority of counties with 
resources for local health departments to provide 
surveillance for perinatal hepatitis B cases. Similar 
limitations have been seen in the United States despite 
comprehensive surveillance programs[15,16]. Infected 
infants could have been missed. This would have 
effectively limited our sample size but should not 
change the nature of the observed association.

New guidelines are proposed to provide anti-
viral therapy in pregnancy to prevent perinatal 
transmission[17]. This requires both additional prenatal 
laboratory testing and a clear viral load threshold to 
offer therapy. Although retrospectively solicited, only 
22% of case mothers of infected infants had HBV DNA 
results. During our study period, recommendations 
for routine prenatal screening did not specifically 
include HBV DNA PCR, but appropriate health care 
maintenance of chronic hepatitis B would have included 
this assessment. We relied upon matching laboratory 
results from three large reference laboratories that 
perform most of the hepatitis testing in California. 
Our matching algorithm has not been validated, but 
matches were individually verified by maternal name 
and date of birth. To optimize our yield, we included 
HBV DNA levels within one year of delivery. There is 
conflicting evidence regarding the variability of HBV 
DNA levels during pregnancy, as laboratory results 
obtained more distant from birth may not reflect 
the infant’s true risk at the time of delivery[18,19]. Our 
study demonstrated that mothers of infected infants 
with HBV DNA results were more likely to be API, 
HBeAg-positive, and have higher HBV DNA levels than 
mothers of uninfected infants. Increased risk was 
clearly evident with maternal HBV DNA level of ≥ 2 × 
107 IU/mL. 

We identified two cases of perinatal HBV infection 
in children born to women with lower HBV DNA levels 
including one with HBeAg-negative status. This differs 
from other studies that have reported no transmission 
among infants born to HBeAg-negative mothers or 
mothers with low HBV DNA levels[8,20-23]. Due to the 
fluctuations inherent in HBV infection, HBV DNA levels 
and HBeAg results obtained distant from delivery may 
not reflect risk at the time of delivery. Infected infants 

whose mothers were HBeAg-negative have been 
described; infection in these infants is possibly due to 
pre-core mutations[24,25].

Our study had several limitations. Since all 
eligible mothers were selected based on documented 
laboratory results, selection bias was possible in our 
sampling. However, univariate analyses restricted to 
cases with HBV DNA results showed no significant 
differences when all infected infants were included. 
Finally, the sample size of our case control evaluation 
was small and designed to evaluate maternal HBeAg 
status and HBV DNA levels as risk factors, so the ability 
to assess other risk factors was limited. Our unique 
study evaluates perinatal HBV infection in California, 
with the largest single state sample size in the United 
States. The results are consistent with findings from 
prior smaller North American and international studies 
identifying a similar HBV DNA threshold for trans
mission risk, although some studies in Asia find higher 
perinatal transmission rates [26-29].

In California there is an overall low transmission 
rate of HBV with current PEP strategies, but PVST is 
not completed for all at-risk infants creating missed 
opportunity to screen for chronic hepatitis B infection. 
Infants of mothers with high viral load are at increased 
risk of chronic infection, clearly evident with a maternal 
HBV DNA level of ≥ 2 × 107 IU/mL[17]. 

Appropriate PEP, completion of the HBV vaccine 
series, and completion of timely PVST still remain 
critical and first line strategy to prevent perinatal 
transmission. The use of antiviral therapy in the third 
trimester for highly viremic mothers has been shown 
to decrease the incidence of chronic infection in at-
risk infants who received appropriate PEP and the HBV 
vaccine series[14]. Safety profiles of these medications, 
risk of viral resistance and maternal disease flare 
should be considered and may delay efforts to make 
this prevention strategy standard of care[30-32]. Our 
study further corroborates existing evidence that a 
high maternal HBV DNA level is a significant risk factor 
for perinatal HBV infection and chronic HBV disease. 
More prospective studies are needed to investigate 
the specific HBV DNA threshold for treatment and 
the safety and comparative effectiveness of various 
antiviral therapies during pregnancy to further reduce 
the incidence of perinatal HBV infection in the infants 
of infected women.

COMMENTS
Background
Chronic hepatitis B virus (HBV) infection remains a significant public health 
burden in the United States and worldwide. Vaccination remains the most 
effective strategy to prevent transmission, especially in the high risk perinatal 
period when peak risk for chronic HBV infection occurs.

Research frontiers
Perinatal transmission despite post exposure prophylaxis (PEP) and 
vaccination has been shown to occur in hepatitis B surface antigen (HBsAg) 
positive mothers with hepatitis B e antigen positivity and/or high maternal HBV 
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DNA levels. Based on limited but ground-breaking international studies, practice 
guidelines have begun to suggest the use of antiviral therapy in the second or 
third trimester in woman with high HBV DNA level to reduce the risk of perinatal 
transmission. The certainty of evidence, the risk and benefit to both mother 
and infant, and the viral load threshold to recommend anti-viral therapy in the 
prenatal period remains under careful review. 

Innovations and breakthroughs
This study is the largest single state sample size of perinatal transmission 
completed outside of Asia. In California, PEP and vaccination are widely used 
and highly effective to prevent perinatal HBV transmission with an overall 
perinatal transmission rate of only 1.1%. The incomplete post vaccination 
serologic testing (PVST) rate may underestimate the burden of pediatric chronic 
HBV infection in California and is a call to action for pediatricians caring for 
these at-risk infants. This study demonstrates that infants of mothers with high 
HBV DNA level of ≥ 2 × 107 IU/mL are clearly at an increased risk of perinatal 
transmission. Yet, the authors found very few pregnant women with maternal 
HBV DNA levels, limiting the ability for providers to risk stratify these women for 
possible anti-viral therapy to prevent perinatal transmission. 

Applications
This study reveals a real-life assessment of the current HBV perinatal prevention 
strategies in California and identifies the opportunities for improvement. A 
comprehensive public health case managed program provides oversight to 
verify appropriate post-exposure prophylaxis and HBV vaccination for at-risk 
infants, and identify those with chronic HBV infection. A comprehensive prenatal 
screen including HBV DNA level has been recommended by ACOG for HBsAg 
positive pregnant woman. More research is crucial to determine the appropriate 
threshold for anti-viral therapy in mothers with high HBV DNA levels to safely 
advance the prevention strategies for chronic HBV infection. 

Peer-review
The manuscript entitled “Perinatal transmission in Infants of mothers with 
chronic Hepatitis B in California” by Burgis et al is well written and well 
presented.
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