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Abstract
Objective: To identify the rate of vertical transmission of HIV and assess the factors involved in maternal and 
fetal share. 
Methods: Cross-sectional study conducted in the Specialized Care Service. We investigated 102 clinical records 
of HIV positive women who had given birth to live newborns. The primary variable was the occurrence of vertical 
transmission of HIV and the secondary variables were the factors associated with vertical transmission of HIV.
Results: Prevalence of 6.6% of vertical transmission. Among the infected children: 40.0% of mothers with out 
prenatal care and 75% without prophylaxis with antiretroviral drugs during the prenatal, 50.0% without AZT 
prophylaxis with oral and breast-fed. Among the uninfected children: 91.5% were started on prophylaxis with 
oral AZT at birth and 84.1% of mothers received ARV delivery. 
Conclusion: The occurrence of vertical transmission of HIV in the reference service corresponded to 6.6%, 
indicating a high prevalence. 

Resumo
Objetivo: Identificar a taxa de transmissão vertical do HIV e avaliar os fatores envolvidos em partes 
materna fetal.
Métodos: Estudo transversal realizado no Serviço de Atendimento Especializado. Foram investigados 102 
prontuários de mulheres com HIV que deram à luz a recém-nascidos vivos.
Resultados: A prevalência de 6,6% de transmissão vertical. Entre as crianças infectadas: 40,0% de mães 
sem pré-natal e 75% sem a profilaxia com anti-retrovirais durante o pré-natal, 50,0% sem profilaxia com 
AZT com oral e amamentado. Entre as crianças não infectadas: 91,5% iniciaram a profilaxia com AZT oral ao 
nascimento e 84,1% das mães receberam ARV.
Conclusão: A ocorrência de transmissão vertical do HIV no serviço de referência correspondeu a 6,6%, o que 
indica uma alta prevalência. 
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Introduction

The pandemic of human immunodeficiency virus 
(HIV) represents one of the most serious health 
crises in the world; there are 34 million people in-
fected worldwide, including more than 15.4 mil-
lion women. In Brazil in 2009, there were 38,538 
reported cases of the disease with an incidence rate 
of 20.1 cases per 100,000 inhabitants. The preva-
lent form of transmission among those older than 
13 years old is sexual, and this principal subcategory 
of exposure is growing.(1,2)

The HIV / AIDS epidemic in Brazil is asso-
ciated with the trend toward the feminization of 
poverty; the incidence rates in recent years have 
affected mainly women with lower education. 

National trends show that in the south, south-
east and west-central regions of Brazil, the femi-
nization of the epidemic is stabilizing, but in the 
north and northeast the trend shows growth.The 
prevalence among women in Brazil, between 15 
and 49 years, is 0.6%; among pregnant women it 
is 0.41%.(3,4)

The growth of AIDS cases among women has, as 
a consequence, the increase in vertical transmission 
of HIV infection. Almost all AIDS cases in children 
under 13 years of age have vertical transmission of 
HIV as their source of infection.(8) The rate of verti-
cal transmission of HIV, without any intervention, 
stands at around 25.5%, and it is possible to reduce 
this to levels between zero and 2%, by means of pre-
ventive interventions. However, only a broad im-
plementation of these interventions will result in a 
significant reduction in the incidence of AIDS cases 
in children.(5-9)

This study arose from the observation of rap-
id and significant epidemiological transformations 
that this pandemic has undergone over the years, 
and with the professional in the team interacting 
with the SAE, and the direct involvement with the 
nursing care for pregnant women with HIV at the 
referral center in the city, since 2004.

The evolution of the AIDS epidemic in Bra-
zil, in a manner especially affecting women, has 
brought the control of vertical transmission of 
HIV as a new challenge to be faced, and so it has 

become a relevant and compelling objective to 
identify the rate of vertical transmission of HIV 
at the referral center in the city of Maceió, Ala-
goas, and to assess the associated maternal and 
fetal risk factors.

Methods

This was a cross-sectional study conducted in the 
Specialized Care Service (SCS)-PAM Salgadinho, 
in the unit linked to the Municipality of Maceió, 
Alagoas State, northeast of Brazil.

We investigated clinical records of HIV posi-
tive women who had given birth to live newborns. 
We included women diagnosed with AIDS or HIV 
with positive serology confirmed prior to pregnan-
cy, during prenatal care or on the maternity unit; all 
children born of these women were included in the 
study, with positive or negative diagnosis of HIV 
transmission, during the period from January 2002 
to December 2006.

The primary variable was the occurrence of 
vertical transmission of HIV and the secondary 
variables were the factors associated with verti-
cal transmission of HIV. The terms of the factors 
associated with vertical transmission for this re-
search were modeled from the Record of Inquiry 
and Notice of HIV positive pregnant women and 
children exposed.

The determination of sample size considered the 
number of visits made ​​during the study period. The 
sample size was 102 records (mother-child) and of 
these, 76 charts were evaluated that met the inclu-
sion criteria of the study.

Qualitative variables were presented as absolute 
frequencies (n) and relative frequencies (%). Quan-
titative variables of the mean, median and standard 
deviation were calculated, along with minimums 
and maximums, to identify variation. An analysis 
for tests of comparison of qualitative variables uti-
lized the Fisher’s exact test, and we considered the 
level of significance to be 5%.

The study followed the development of national 
and international standards of ethics in research in-
volving humans.
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Results

The sociodemographic characteristics of the 76 
women studied are presented in table 1. It can be 
observed that the majority were young, of child-
bearing age, and that low levels of education were 
significant in this population.

Table 1. Distribution of sociodemographic variables and sexual 
relationships, according to infected and uninfected children 

Qualitative variables
Non infected Infected

n(%) n(%)

Maternal 
age (in 
complete 
years)

Between 15 and 19 years 14(20.0) 0(0)

Between 20 and 39 years 54(77.1) 4(100.0)

Between 40 and 50 years 2(2.9) 0(0)

Years 
of study 
(Education)

None 15(29.4) 1(33.3)

Between 1 and 3 years 7(13.7) 1(33.3)

Between 4 and 7 years 24(47.1) 0(0)

Between 8 and 11 years 5(9.8) 1(33.3)

Municipality 
of residence

Rural zone of Alagoas 2(2.9) 0(0)

Urban/rural area of Alagoas 16(22.9) 1(33.3)

Maceió 52(74.3) 2(66.7)

Sexual 
partner

Serology status unknown 11(23.9) 0(0)

Multiple partners 4(8.7) 1(25.0)

Uninfected partner 6(13.0) 0(0)

Infected partner 25(54.3) 3(75.0)

There was a statistically significant association 
related to vertical transmission, for these variables: 
the city in which prenatal care was obtained, wheth-
er or not prenatal care was obtained, and the use of 
antiretrovirals during prenatal care (Table 2).

The recommended care in Maceió for the moth-
er at delivery, which are protective factors for ver-
tical transmission and that resulted in  the highest 

Table 2. Distribution of prenatal care according to infected and 
uninfected children 

Qualitative variables

Non 
infected

Infected
p-value

n(%) n(%)

City in which 
prenatal care 
was completed

Rural zone of 
Alagoas

8(11.4) 0(0) 0.031

Maceió 57(81.4)   2(50.0)

Did not have 
prenatal care

5(7.1) 2(50.0)

Prenatal care 
obtained

No 5(7.0) 2(40.0) 0.51

Yes 66(93.0) 3(60.0)

Trimester of 
pregnancy when 
received first 
prenatal visit

First trimester 17(25.4) 1(25.0) 0.248

Second trimester 20(29.9) 1(25.0)

Third trimester 25(37.3) 0(0)

Did not have 
prenatal care

5(7.5) 2(50.0)

Confirmed 
case of AIDS in 
prenatal care of 
pregnancy

Yes 15(23.1) 0(0) 0.366

No 50(76.9) 4(100.0)

Use of 
antiretrovirals 
for the treatment 
of AIDS in 
pregnancy

Yes 14(21.5) 0(0) 0.395

No 51(78.5) 4(100.0)

Trimester of 
pregnancy in 
which TARV 
was used for 
prophylaxis 
of vertical 
transmission

First trimester 9(14.3) 0(0) 0.058

Second trimester 21(33.3) 1(25.0)

Third trimester 21(33.3) 0(0)

Did not have 
prophylaxis

12(19.0) 3(75.0)

percentage of uninfected children (Table 3). There 
is a noted exception of the births in rural areas, 
which had the  highest percentage of children who 
did not receive antiretroviral prophylaxis (ARV) 
within 24 hours of life among the group of infected 
children, and a tendency for the  highest percentage 
of children who breastfed among the group of in-
fected children (0.05 <p <0.10). 
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Discussion

The limits of the study results refer to the cross-sec-
tional design that performs measurements at a sin-
gle time, without follow-up period. Was chosen for 
the research because it allows to describe the vari-
ables and their distribution patterns. As a practical 
contribution the results pointed to the need to im-

Table 3. Distribution of care during childbirth and after birth, 
according to infected and uninfected children

Qualitative variables
Notinfected Infected

p-value
n(%) n(%)

City in which 
delivery 
occurred

Interior of 
Alagoas

2(2.8) 2(50.0) 0.014

Pernambuco 1(1.4) 0(0)

Maceió 68(95.8) 2(50.0)

Time of 
rupture of the 
membranes (in 
hours)

More than 4 
hours

1(1.6) 0(0) 0.982

Less than 4 
hours
(Including 
cesarean 
section)

59(96.7) 1(100.0)

Home birth 1(1.6) 0(0)

Use of ARV 
during delivery

Yes 58(84.1) 1(25.0) 0.021

No 11(15.9) 3(75.0)

Initiation 
of TARV 
prophylaxis in 
the child

Did not 
receive

5(8.5) 3(75.0) 0.005

Started in the 
first 24 hours

54(91.5) 1(25.0)

Breast feeding Yes 6(8.8) 2(50.0) 0.058

No 62(91.2) 2(50.0)

Table 4. Distribution of outpatient treatment of the child, 
according to infected and uninfected children 

Qualitative variables
Non 

infected
Infected

n(%) n(%)

First examination and qualification 
of viral load of child completed in 
outpatient setting

Yes 63(90.0) 5(100.0)

No 7(10.0) 0(0)

Second examination and 
qualification of viral load of child 
completed in outpatient setting

Yes 44(80.0) 5(100.0)

No 11(20.0) 0(0)

Third examination and qualification 
of viral load of child completed in 
outpatient setting

Yes 1(14.3) 5(100.0)

No 6(85.7) 0(0)

plement primary prevention of vertical transmis-
sion in reference service.

The characteristics of the population studied, 
taking into account sociodemographic data and the 
type of maternal exposure to HIV, imply an im-
pact on the transmission of the virus. The increased 
number of HIV infection cases associated with 
the category of heterosexual exposure has been ac-
companied by an increasing proportion of infected 
women: those of childbearing age.(9-14)

The data in this study correspond to findings 
in the literature (Table 1), showing alower level of 
school education among women. In Brazil, the ma-
jority of AIDS cases in women occur in those who 
are poorly educated and have less skilled occupa-
tions.(4,14-17) The conditions of poverty and social ex-
clusion directly affect the lives of these women and 
their descendants. The lack of bargaining power in 
sexual relationships characterize an aggravating fac-
tor for HIV infection.(17-19)

Table 2 shows that 9.8% of the pregnant 
women did not have prenatal care; 82.3% had 
prenatal care, and of these, 23.5% initiated con-
sultations in the first trimester of pregnancy. 
However, 28.4% initiated prenatal care during 
the second trimester, and 30.4% during the third 
trimester, showing that the majority lost oppor-
tunities for both early diagnosis and for the ini-
tiation of antiretroviral prophylaxis.(15,16,20,21) The 
prevalence of the drop in viral load is a result of 
interventions in the prenatal period, resulting in 
the reduction of vertical transmission.(4,5,9,10,16-21)

Different authors, in Brazil and in other regions 
of the world, have demonstrated that the period of 
major risk of transmission of the vírus is concentrat-
ed in the third trimester of pregnancy, and princi-
pally at the time of birth. It is known that, when the 
viral load is lowered for the mother, there is a lower 
possibility of vertical transmission.(4,7,8,10,16,20-23) The 
use of antiretroviral treatment in the second and 
third trimesters of pregnancy (29.4% and 26.5%, 
respectively), showing a low adherence to prophy-
laxis. Even worse are the numbers (18.6%) of those 
pregnant women who did not prophylaxis.

Table 3 shows that 96.7% of women delivered 
their child in less than four hours after rupture of 
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their amniotic membranes, including those by ce-
sarean delivery. This result demonstrates a protec-
tion in relation to the adnexal factors, since these 
are among those that potentially increase the trans-
mission of HIV.(16,17,23)

In this study, 79.4% of pregnant women (Table 
3) received intravenous AZT during labor and de-
livery, which accounted for 93.1% of the births of 
those women that occurred in Maceió, and not in 
the interior of the State.

There is a proportion of vertical transmission 
that can occur in the intrapartum period and a 
lower rate of infection occurs when birth occurs 
via caesarean section. Caesarean section in women 
infected with HIV may have a clinically important 
protective effect to reduce transmission before the 
onset of labor, when membranes are intact.(18-23)

Access to health care is different in each region 
of the country for HIV-infected pregnant women, 
and for their exposed children. Thus, isolated facts 
may change the time that the diagnosis of HIV in-
fection on women and the child is made.(23)

In Maceió, in the referral service, an elective 
cesarean section has been adopted due to the ac-
cess these women have for the time of delivery. Al-
though the majority of births took place in Maceió, 
a large number of these came from the interior of 
the state.

The newborns of HIV-infected women should 
receive the oral solution of Zidovudine (AZT) in 
the first two hours of life, even if the mothers have 
not received antiretroviral drugs during pregnancy 
and / or childbirth. Table 3 shows that of the chil-
dren exposed who received no antiretroviral treat-
ment, three were infected with the virus.(19-24)

Maternal (natural) breastfeeding is an addition-
al risk for vertical transmission indicated in Brazil, 
it is systematically contraindicated. One of the most 
effective interventions to avoid the return to breast-
feeding is to begin the orientation towards formula 
feeding during the prenatal period, thus comple-
menting other known interventions to reduce verti-
cal transmission of HIV.(11,23)

Despite orientation in order to prevent breast-
feeding and the provision of infantformula, of the 
total number of children studied, two of those who 

were breastfed presented asinfected with HIV (Ta-
ble 3). The results show that there is a tendency for 
a higher percentage of breastfed children among the 
group of infected children (0.05 <p <0.10).

Sociocultural and economic factors may be re-
sponsible for the decision to breastfeed, which is 
known to increase the risk of viral transmission. In 
a study by Succi in 2007,(23,24) children monitored 
in the Northeast were proportionally more likely to 
be breastfed. Social expectations place mothers in 
embarrassing situations and they create socially ac-
ceptable excuses to justify not breastfeeding. Health 
professionals should support women with HIV to 
“deconstruct” the desire of breastfeeding, provid-
ing information on how to establish, maintain and 
strengthen the bond with her child.(4,5,23,24)

The routine of clinical and laboratory monitoring 
of the child exposed to HIV should be monthly for 
the first six months, and then a minimum of every 
two months beginning at the sixth month of life.(21-24)

Table 4 shows that 90% of charts showed com-
pletion of the first examination of the viral load, 
in outpatient treatment; 80% had the second ex-
amination, and only 14.3% had the third exam. 
These data show that the SAE has fulfilled its role in 
monitoring these exposed children, and the closing 
of cases. However the social reality of Maceió, does 
not permit the ideal monitoring recommended to 
occur, due to loss of follow up or interruption in the 
service due to lack of return to the clinic.

Of the 76 children exposed by vertical trans-
mission to HIV, five were infected. These five 
monitored children did not have the opportuni-
ties available to them for prophylactic treatment 
against vertical transmission of HIV. These results 
confirm the urgency of increasing the availability 
of HIV testing to pregnant women, and access to 
prenatal care in the city of Maceió, with supervi-
sion of the actions.

We considered the prevalence of HIV infection 
with vertical transmission in this reference service 
in the city of Maceió was high (6.6%), as the na-
tional disclosed rate was 1%.(23,24)

Demonstrating the partial results achieved in 
this research and complying with the practice rec-
ommendations from 2007, there was an opportu-
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nity in the SAE to offer a group to support women 
in the preparation for labor and delivery, under the 
guidance of the author of this work. Pregnant wom-
en were encouraged and supported to participate 
weekly in the group, providing a privileged moment 
for clarification of issues unique to them, and their 
partner or companion. The meetings allowed us to 
talk of intimacy with safety; by promoting strength-
ening of the path until delivery.

This strategy has enabled prenatal care at the ref-
erence center to be better quality and has institut-
ed timely measures to prevent vertical transmission 
of HIV. Some of the requirements for changes that 
have already been identified still demand attention 
and transformation. Other studies are recommend-
ed that complement this research, especially with 
concern for the issues raised in its development.

Conclusion

The study confirmed the occurrence of vertical 
transmission of HIV in the reference service and 
that it corresponded to 6.6%, indicating a high 
prevalence. These infected children did not have 
the opportunity for prophylaxis, which confirms 
the urgency of increasing the supply of HIV testing 
for pregnant women and supervision of the actions.
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