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Abstract
Objective: to describe the occurrence of hepatitis B among pregnant women, immunoprophylaxis and vertical and
perinatal transmission in children exposed to the virus in the São Paulo state primary care network, Brazil. Methods:
this was a cross-sectional study using prenatal records of pregnant women attending health services between January
and June 2012 and a cohort of newborns; the frequencies of the results were described and the estimated occurrence of
hepatitis B was calculated. Results: 6,233 pregnant women were included, of whom 53.1% were between 20-29 years old,
58.7% had 8-11 years of schooling, 53.3% were white, and 73.9% lived with a partner; occurrence of hepatitis B was 0.13%
(95%CI 0.04; 0.21); of the eight children of mothers with chronic hepatitis B, six had a complete vaccination schedule,
and there was no vertical or perinatal transmission. Conclusion: there was low occurrence of hepatitis B in pregnant
women and absence of vertical or perinatal transmission.
Keywords: Hepatitis B; Pregnant Women; Prevalence; Epidemiologic Studies; Vaccination; Infectious Disease Transmission, Vertical.

*The study project, entitled ‘Hepatitis B in pregnant women and children exposed to the hepatitis B virus in the State of São
Paulo’, received financial support from the Health Prevention and Protection Policies Support/Special Health Fund for Mass
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Introduction

Methods

Hepatitis B is caused by a DNA virus belonging to
the Hepadnaviridae family. This virus is considered
to be oncogenic and has liver cell tropism. Infection
investigation is done by means of testing for hepatitis B
surface antigens (HBsAg). The virus is most frequently
transmitted during sex, although it is also transmitted
parenterally (sharing needles, syringes and other
sharp objects) and by dental and surgical procedures
that fail to comply with biosafety norms; it can also be
transmitted from mother to child, mainly at childbirth
and in the perinatal period.

A cross-sectional study was conducted to measure
occurrence of hepatitis B among pregnant women
attending prenatal consultations in the state of
São Paulo between January 1st and June 30th 2012.
Moreover, a cohort was formed comprised of children
born to mothers diagnosed as having hepatitis B, in
order to assess (i) newborn baby immunoprophylaxis
in maternity hospitals and (ii) follow-up at primary
healthcare centers responsible for the care of these
children, access to vaccination coverage and collection
of blood for laboratory tests.
In 2019 the state of São Paulo had a population
of 44,434,333 inhabitants (22,748,886 females and
21,566,044 males), covering an area of de 248,219.63km2
and comprised of 645 municipalities. The human
development index (HDI) for that year was 0.783.7 There
are around 4,400 Primary Healthcare (PHC) centers in
the state and PHC population coverage is 62.9%.8
The study was conducted in three stages: the first
stage involved gathering secondary data from medical
records and other records of pregnant women attending
National Health System Prenatal Care Network
services in the state of São Paulo (SUS-SP); the second
stage involved collecting secondary data providing
information about infant immunoprophylaxis at the
maternity hospital where mothers identified as having
hepatitis B had given birth; the third stage comprised
gathering secondary data on infant vaccination
coverage and primary blood collection from infants for
laboratory testing, with the aim of detecting diagnosis
of vertical or perinatal transmission. The third and
final stage of the study took place in PHC centers,
shortly after the exposed infants were 18 months old.
The choice of the 18 month-old age range is justified
by the fact of antibodies passing through the placenta
and establishing themselves in the fetus and, therefore,
a positive test result prior to 18 months of age being due
to the presence of maternal antibodies.9
This study took the case definition of hepatitis B in
pregnant women to be: presence of reactive HBsAg in
the prenatal period (excluding false positive results, or
HBsAg due to vaccination), confirmed by the presence
of Anti-HBc, based on information collected at PHC
centers, maternity hospitals or follow-up reference
services for pregnant women. HBV infection in exposed
children is confirmed by reactive HBsAg test results.9

The risk of infants who are infected
through vertical transmission developing
chronic infection is greater than
90% if they do not receive adequate
immunoprophylaxis
Hepatitis B virus (HBV) infection can cause acute
or chronic hepatitis. People with chronic infection
are at risk of developing hepatocellular carcinoma,
cirrhosis or both.1 HBV infection is a global Public
Health problem, due to its high transmissibility,
although its global disease burden has reduced over
the last three decades owing to large-scale vaccination
of the population.2,3
The risk of infants who are infected through
vertical transmission developing chronic infection
is greater than 90% if they do not receive adequate
immunoprophylaxis: first vaccine dose at birth; and
specific hepatitis B immune globulin (HBIG), preferably
in the first 12 hours of life.4
There are few population-based studies on the
magnitude of hepatitis B among parturient pregnant
women, nor about vertical transmission among infants
exposed to the virus.5,6 At the time of submitting this
article for publication, the magnitude of HBV infection
in pregnant women and its transmission to newborn
babies in the state of São Paulo is not known.
The objective of this study was to describe occurrence of
hepatitis B among pregnant women, immunoprophylaxis
and vertical and perinatal transmission to infants exposed
to the virus attending Primary Healthcare services in the
state of São Paulo, Brazil.
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First of all a sample database was built using
Prenatal Information System (SISPRENATAL) records.
This system was chosen because it includes all prenatal
consultations by pregnant women at PHC centers, as
well as providing the number of consultations attended.
The sample database included all pregnant women
who attended three or more prenatal consultations
in the SUS-SP Primary Healthcare Network and at
Primary Healthcare centers between January 1st and
June 30th 2012. These criteria were chosen in order to
improve the completeness of information regarding
the results of hepatitis B serological tests. The sample
size was calculated based on 0.7% estimated hepatitis
B prevalence among pregnant women according to
previous studies,10-14 0.2% margin of error plus a further
20%. The final estimated sample size for the study was
8,000 pregnant women attending SUS-SP facilities.
The state of São Paulo is divided into 17 Regionalized
Health Care Networks (RRAS). For the purposes of
sampling, the Primary Healthcare centers were grouped
into six strata, according to the RRAS, so as to include
pregnant women using these services in all regions of
the state. The sample design was of the stratified type,
divided proportionally to the size of each stratum.15
The sample of pregnant women was drawn from the
SISPRENATAL system which provided a list with the names
of the Primary Healthcare centers and the number of
consultations attended by pregnant women. In order to
overcome heterogeneity in the number of consultations at
the Primary Healthcare centers, the centers were grouped
into each of the six strata so as to comprise a set of sample
units to be drawn from, whereby each sample unit was
comprised of at least 200 consultations. Information
on 100 women was taken from each of these groups. In
each stratum samples were drawn systematically, with
an interval proportional to the number of sample units
in each stratum, starting at random.
Data on the pregnant women was collected from
prenatal medical records kept at the Primary Healthcare
centers; as well as from other records available at
the service when medical records were incomplete
(matrix database of the municipality of São Paulo,
pregnant women’s medical records at other health
services, laboratory management systems). Structured
questionnaires were prepared for this purpose. The
questionnaires were validated in a pilot test and filled
in by duly trained researchers responsible for collecting
data in the same units so as to minimize biases.

The following variables were collected on pregnant
women:
a) age, in years (<15; 15-19; 20-29; 30-39; 40 and
over);
b) schooling in years of study (none; 1-7; 8-11; 12
or more);
c) race/skin color (white; brown; black; indigenous;
yellow);
d) marital status (has a partner; no partner);
e) number of prenatal consultations (3-5; 6-11; 12
or more);
f) diagnosis of syphilis (yes; no);
g) positive HIV test result HIV (yes; no); and
h) hepatitis B HBsAg and Anti-HBc (total) serological
test results (reactive; not reactive).
In addition, in the case of HBsAg reactive pregnant
women, information was collected about serology
of other hepatitis B markers, including Anti-HBc, in
order to exclude false positive results (isolated HBsAg
with negative Anti-HBc), presence of markers due to
vaccination and checking for possible typing errors.
With regard to exposed children, the following
information was gathered at the maternity hospital
where the child was born: (i) 1st dose of hepatitis
B vaccine at birth (yes; no; no information); and
(ii) whether HBIG was administered (yes; no; no
information). Information was also sought at Primary
Healthcare reference centers that children were referred
to for follow-up, in order to collect data on vaccination
coverage and to collect blood samples for laboratory
tests for all children over 18 months old, in accordance
with the protocol adopted by the study. Vaccination
cards and other information systems were consulted
to check whether the children had received three doses
of hepatitis B vaccine by the time they were 6 months
old (vaccination complete: yes; no; not located), as
recommended by the National Immunization Program
(PNI).16
The blood samples were collected on filter paper
using a finger prick. The blood was diluted in an
appropriate buffer for subsequent serological testing.
The tests were performed at the São Paulo Adolfo Lutz
Institute Virology Center Hepatitis Laboratory (IAL).
The HBsAg and Anti-HBc (total) serological markers
were tested in all samples (reactive; non-reactive; not
located). When the HBsAg/Anti-HBc (total) sample
results were not reactive, an Anti-HBs marker test was
performed to check for vaccine seroconversion; while
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for samples with a reactive HBsAg result, a further blood
sample was collected in order to test for viral load and
HBV S region amplification, for subsequent genotyping
(Figure 1).
The data were analyzed using Statistical Package for
Social Science (SPSS), IBM, version 26.0, for Windows.
The characteristics of the pregnant women are
shown in absolute and relative frequencies. The
following were calculated: (i) estimated occurrence of
hepatitis B in pregnant women (number of pregnant
women with confirmed diagnosis/number of pregnant
women in the sample x 100), taking 95% confidence
intervals (95%CI); (ii) number of HBV vertical/
perinatal transmission cases among exposed infants;
and (iii) proportion of newborn babies receiving
immunoprophylaxis in the first 24 hours of life.
The study project was approved by the São Paulo
City Health Department Research Ethics Committee
(Opinion No. 328.584, dated 08/07/2013) and by the São
Paulo Adolfo Lutz Institute Research Ethics Committee
(Protocol No. 008/2013, dated 17/09/2013). All mothers

Check medical records/
laboratory for HBsAg
test performed
YES

PRIMARY CARE
CENTER PROVIDING
PRENATAL SERVICE

HBsAg and Anti-HBc
REACTIVE
Identification of maternity
hospital where child was born

and their children who were asked to provide blood
samples were informed about the procedure protocol
and were invited to take part in the study following
their formal agreement by signing a Free and Informed
Consent form.
In accordance with National Health Council
Resolution No. 441, dated May 12th 2011, all biological
samples collected and sent to IAL were stored in
appropriate freezers and only used for the purposes of
the study. The samples were duly disposed of when the
project ended.
Results
The sample database was comprised of 110,253
consultations recorded on the SISPRENATAL system at
2,552 Primary Healthcare centers. The sample obtained
from this was 8,000 consultations by pregnant women
at 597 centers. The data on 7,982 pregnant women who
had had prenatal care via the SUS Primary Healthcare
network in the state of São Paulo (99.8% of the planned

NO

NO

LOSS
HASN’T GOT
HEPATITIS B

Check records for:
• HBIG administration;
• hepatitis B vaccine
administration; and
• time elapsed between
childbirth and HBIG and
vaccine administration.

MATERNITY
HOSPITAL

PRIMARY CARE
CENTER PATIENTS
REGISTERED
WITH

Identification of Primary Care
center providing child follow-up
Children 18 months old
or more: collect blood
sample for HBsAg and
Anti-HBc (total) tests

INSTITUTE ADOLFO LUTZ
HBsAg +
Anti-HBc +

• Viral load
• Genotyping
HBsAg Anti-HBc +

HBsAg Anti-HBc -

Anti-HBs

Figure 1 – Flowchart of hepatitis B virus investigation in pregnant women and children attending National Health
System Prenatal Care Network services in the state of São Paulo, January-June 2012
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sample) were studied and 6,233 (78%) of them were
considered eligible for analysis (Figure 2). There were
1,749 pregnant women whose medical records or other
results did not contain serological test results and,
therefore, they were not included.
With regard to the characteristics of the pregnant
women, the majority were 20-29 years old (53.1%),
had 8-11 years of schooling (58.7%), were of white
race/skin color (53.3%) and had a partner (73.9%).
Approximately 80,0% (4,988) of them had had six
or more prenatal consultations. The proportion of
pregnant women with records of positive syphilis test
results during pregnancy, either current or previous, was
1.6%; while the proportion of women with positive HIV
test results was 0.4% (Table 1). The medical records and
other data sources of 2,917 (46.8%) pregnant women
contained information showing that they had had full
hepatitis B vaccination (three doses).
Reactive HBsAg serological results were found on the
prenatal medical records of 14 pregnant women (0.2%).
Following investigation of serology information, eight
reactive Anti HBc cases were confirmed, resulting in
occurrence of 0.13% (95%CI: 0.04;0.21).
When comparing the characteristics of pregnant
women who had information about HBsAg with

pregnant women for whom HBsAg data was missing,
those for whom there was no information were found
to have less schooling, a lower number of prenatal
consultations and a higher proportion of recorded
syphilis cases. The remaining characteristics had no
important comparable differences among the 6,233
eligible pregnant women.
Table 2 shows the results of the analysis of data
from the maternity hospitals and follow-up at Primary
Healthcare centers in relation to the eight infants born
to women diagnosed as having chronic hepatitis B.
Seven newborn babies were found to have received their
first dose of hepatitis B vaccine at the maternity hospital
following childbirth, and four received HBIG in the first
24 hours of life. Three infants did not receive immune
globulin due to a Ministry of Health stockout during
the period studied. With regard to vaccination against
hepatitis B, six infants had a complete vaccination
schedule: 3 doses by the time they were 6 months old.
Among the eight cases of mothers identified as
having hepatitis B, three children were not located
for follow-up. In one case, the child had moved to
another state and information was obtained that it
was having follow-up at a Primary Healthcare center,
with a complete vaccination schedule and non-reactive
Planned sample N=8,000

Sample collected
N=7,982

Eligible sample
N=6,233
(with HBsAg information)

Sample not collected
N=18
(operational losses)

Ineligible sample
N=1,749
(no HBsAg information)

Hepatitis B cases
N=8

Located
N=5

Lost to follow-up
N=3

Vertical transmission
N=0

Figure 2 – Flowchart of the sample collected from pregnant women attending Brazilian National Health System
Primary healthcare prenatal services and results of vertical and perinatal transmission investigation in
children born to mothers with the hepatitis B virus, São Paulo state, January-June 2012
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Table 1 – Sociodemographic and clinical characteristics of pregnant women attending Brazilian National Health
System Primary Healthcare Prenatal services in the state of São Paulo, January-June 2012
Sociodemographic and clinical characteristics

n

%

Age range (in years
<15

46

0.7

15-19

1,118

18.1

20-29

3,270

53.1

30-39

1,605

26.0

≥40

127

2.1

Total

6,166

100.0

Schooling (in years of study)
26

0.6

1-7

None

1,108

28.7

8-11

2,269

58.7

≥12

463

12.0

Total

3,866

100.0

Race/skin color
White

2,563

53.3

Brown

1,727

36.0

Black

454

9.4

Indígena

12

0.2

Amarela
Total

54

1.1

4,810

100.0

Marital status
Has a partner

2,847

73.9

No partner

1,007

26.1

Total

3,854

100.0

3-5

1,235

19.9

6-11

4,247

68.2

≥12

741

11.9

Total

6,223

100.0

78

1.6

Number of prenatal consultations

Diagnosis of syphilis
Yes
No

4,701

98.4

Total

4,779

100.0

Positive HIVa test result
Sim

20

0.4

Não

5,498

99.6

Total

5,518

100.0

a)HIV: human immunodeficiency virus.
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serology for hepatitis B. In the second case, the mother
was a foreign migrant and returned to her country
of origin after the child was born and no further
information was obtained. In the third case, the mother
was in a situation of social vulnerability and was lost to
follow-up as attempts to ensure she attended the health
service were unsuccessful. Five of the eight cases were
located for interview and blood sample collection and

all these children had non-reactive HBsAg and AntiHBc serological test results. Four of the children had
hepatitis B vaccine seroconversion (reactive Anti-HBs).
With regard to the case for which seroconversion was
not found, the Primary Healthcare center was advised
to repeat the schedule: a new Anti-HBs serological test
was performed (between 30 and 60 days after the last
dose), and the result was reactive.

Table 2 – Results of immunoprophylaxis at maternity hospital, child follow-up and serological tests on newborn
babies exposed to the hepatitis B virus among pregnant women attending Brazilian National Health System
Primary Healthcare Prenatal services in the state of São Paulo, January-June de 2012
Care at maternity
hospital
Case

Follow-up at Primary Healthcare centera

HBIGb

First dose of
hepatitis B
vaccine

Hepatitis B
vaccine

HBsAgc

Anti-HBc (total)d

Anti-HBse

1

No

Yes

Completef

NRh

NRh

Ri

2

No

Yes

Completef

NRh

NRh

Ri

3

No

Yes

NL

NL

NL

NLg

4

Yes

Yes

Completef

NRh

NRh

Ri

5

Yes

Yes

Completef

NRh

NLg

NLg

6

Yes

Yes

Completef

NRh

NRh

Ri

7

Yes

Yes

Completef

NRh

NRh

NRh *

8

No information

No information

NLg

NLg

NLg

NLg

Serological test result

g

g

g

a) Primary Healthcare center: (Unidade Básica de Saúde - UBS).
b) HBIG: specific hepatitis B immune globulin.
c) HBsAg: hepatitis B surface antigens.
d) Anti-HBc (total): antibody to hepatitis B core antigen.
e) Anti-HBs: antibody against the surface antigens of the hepatitis B virus.
f) Complete: 3 doses of vaccine.
g) NL: not located at the time of the study.
h) NR: not reactive.
i) R: reactive.
* Case in which seroconversion was not found and the vaccine schedule was repeated, with reactive Anti-HBs result.

Discussion
The pregnant women studied here were, for the most
part, young, of white race/skin color and had eight or
more years of schooling. The majority of them lived with
a partner and had had an adequate number of prenatal
consultations, suggesting that they were women with a
profile of social inclusion who adhere or have access to
prenatal care in Primary Healthcare centers.
Less schooling, a lower number of consultations and
a higher percentage of syphilis in current or previous
pregnancy among the women for whom information
about hepatitis B was not found, may suggest that they

were not tested because of less adherence to the service
and/or greater social vulnerability, this hindering prenatal
follow-up.
Low hepatitis B occurrence was found in pregnant
women in the SUS-SP Prenatal Care Network. The main
findings from follow-up of the children exposed to HBV
revealed adequate coverage of the first dose of vaccine
at birth, adequate complete vaccination coverage and
inexistence of vertical or perinatal transmission.
The results showed that hepatitis B occurrence in
pregnant women was similar to occurrence found in
developed countries and in areas of low endemicity in
Brazil. A study conducted in Norway, which recruited
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pregnant women between October 2003 and October
2004 (n=1,668), revealed HBsAg prevalence of 0.1%.17
In the United States, hepatitis B prevalence in a
representative sample of childbirths throughout the
entire country between 1998 and 2011 among women
who were 50 years old or less was 0.09%.18
A literature review of hepatitis B distribution in
Brazil, which included 25 studies conducted between
2000 and 2014, showed prevalence in pregnant women
varying between 0.0% and 8.7%.19 The data found in our
study corroborate data reported by studies conducted
in Brazil in the second half of the 2000s in areas of low
hepatitis B prevalence among pregnant women.19,20 A
study conducted in 2012 in the municipality of Itajaí,
in Southern Brazil, found hepatitis B prevalence of
0.4% among 10,147 pregnant women.5 Another study,
based on health system records about HBsAg testing in
pregnant women having prenatal care between 2007
and 2012 in the municipality of Maceió, in Northeastern
Brazil, also found prevalence of 0.4%.21
It is noteworthy that prevalence of HBV infection in
pregnant women is commonly used as a proxy for the
general population geral.22 A population-based study
conducted in state capital cities in Brazil’s Northern,
Southeastern and Southern regions between 2005 and
2009, found HBsAg prevalence of 0.37% in the 10 to 69
year-old population.23,24
Adequate coverage of the first dose of vaccine at
birth meets the recommendations for close care during
pregnancy and prevention of vertical transmission.
Vaccination against hepatitis B was introduced in
Brazil in 1992 for specific groups,25 and since then
has gradually expanded until being made universally
available to all age ranges in 2016.16 In the state of
São Paulo, the vaccine was introduced in 2005 for all
liveborn babies in the first 12 hours of life. The care
procedures for pregnant and puerperal women in
the SUS-SP recommend serological screening in the
prenatal period, using the HBsAg marker, with the aim
of preventing vertical transmission.
In addition to the first dose of vaccine, administration
of specific immune globulin is prescribed for newborns
exposed to HBV in the first 24 hours following
childbirth.26,27 However, provision of HBIG in the first
24 hours was found to be inadequate in this study.
Immunoprophylaxis with HBIG within 24 hours after
child delivery, combined with hepatitis B vaccination of

8

the newborn, stops mother-to-child HBV transmission in
80 to 95% of cases.3 By itself, hepatitis B vaccination is
75 to 95% effective in preventing vertical transmission
of hepatitis B when administered within 24 after
childbirth.28
The World Health Organization’s (WHO) plan for
the elimination of viral hepatitis has targets to reduce
new infections by 90% and hepatitis mortality by 65%,
between 2015 and 2030. The five strategic objectives to
achieve elimination of infection include immunization
against hepatitis B and prevention of mother-to-child
HBV transmission (vertical or perinatal transmission).2
Despite the relevance of the data presented for Public
Health, limitations of this study need to be highlighted.
The population of pregnant women was studied based
on secondary data which are subject to potential biases
found in this type of data collection from official
records.29 There was no information recorded about
HBsAg serologies during pregnancy for some 22% of
the pregnant women. As losses were not random, the
sample can only be considered to be representative of
pregnant women cared for on the SUS with assessment
recorded on their medical records. Another limitation
of this study relates to the possibility of records and
notes on the variables being modified at different times.
Furthermore, missing data that cannot be checked
with the person who filled in the medical records, or
inadequate records, can sometimes lead to incorrect
classifications and information bias.29 Nevertheless,
the use of large official databases to comprise the
sample, as well as other information available through
the Brazilian National Health System, arising from
service provided to pregnant women via the Prenatal
Care Network at state level, reinforce the importance
of this study.
In conclusion, low occurrence of hepatitis B in
pregnant women was found, with no vertical or
perinatal transmission to babies exposed to the virus in
the SUS-SP Primary Healthcare Network. It is important
to emphasize that the results obtained can provide
input for the SUS, informing its managers and staff as
to analysis and evaluation of the situation, designing
and implementing actions aimed at viral hepatitis
prevention and control in mother and child healthcare.
Finally, it is important to stress the need to improve the
quality of information within National Health System
Prenatal Care Network services in the state of São Paulo.
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