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Abstract

Objectives: to estimate the proportion of seroconversion cases among infants exposed to HIV and
verify the risk factors associated.

Methods: this was a historical cohort study conducted in the State of Santa Catarina between
2007 and 2017. The data were obtained from the Notifiable Diseases Information System (SINAN
— Portuguese acronym) that records HIV-infected pregnant women and HIV-exposed infants. The
public health service monitored the infants from birth to 18 months of age to determine whether HIV
seroconversion occurred.

Results: a total of 5,554 HIV-infected pregnant women were included in the study (mean age
26.7+6.5 years). They were predominantly white, with poor education level, and were diagnosed with
HIV until the 2nd trimester of pregnancy. A total of 4,559 records of HIV-exposed infants were screened,
of which 130 cases (2.9%) of seroconversion were confirmed. Non-use of antiretroviral drugs during
pregnancy (OR=9.31, C195%=5.97-14.52; p<0.001) and breastfeeding (OR=3.10, C195%=1.34-7.20;
p=0.008) were independent risk factors for seroconversion.

Conclusions: these data demonstrate gaps in prenatal care, regarding adherence to treatment and
monitoring of HIV-infected mothers, resulting in new cases of HIV among children, which could be
avoided.
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transmission, Vertical, Risk factors

This article is published in Open Access under the Creative Commons Attribution http://dx.doi.org/10.1590/1806-9304202200030008
license, which allows use, distribution, and reproduction in any medium, without

restrictions, as long as the original work is correctly cited. Rev. Bras. Saide Mater. Infant., Recife, 22 (3): 577-584 jul-sep., 2022 577



Cunga IVA etal.

578

Introduction

HIV infection affects women of reproductive age,' and
worldwide, most pregnancies in infected women are
unintentional.? More than 90% of the incident cases of
HIV infections in children are attributed to mother-to-child
transmission. It may occur in the gestational, intrapartum
and postpartum periods during breastfeeding.* According
to data from the Brazilian Ministry of Health (MH),
between 2000 and 2019 there were 125,144 HIV-infected
pregnant women, resulting in a rate of 2.9/thousand live
births. In the state of Santa Catarina (SC) there was a
total of 8,642, with a rate of 6.1/thousand live births in
the same period.’

To achieve the goals of preventing maternal HIV
transmission, it is essential to extend hiv screening
testing and antiretroviral therapy (ART) testing for
infected pregnant women.® Therefore, prenatal and
pharmacological treatment during pregnancy in cases of
HIV infection, when peak transmission periods are high,
are essential factors to suppress viral load (VL) as much
as possible and prevent vertical transmission.” Studies
suggest that HIV-infected children have high mortality
rates, infectious morbidity and impaired growth compared
to unexposed children.?

In Brazil, the MH recommends HIV testing for
all pregnant women in the first and third trimesters of
pregnancy, compulsory registration of positive cases
among pregnant women and children exposed to the risk
of transmission, in addition to other recommendations
in the peripartum that aim to prevent the seroconversion
of the child.” Access to antiretroviral drugs is available
through prenatal services and maternity hospitals, and
breastfeeding is not recommended among HIV-infected
parturient.”

Several factors may be associated with vertical
transmission and seroconversion of HIV infection in
children, such as socioeconomic factors, ignorance of
serological status, elevated VL, vaginal delivery and
breastfeeding.!®!! The late diagnosis of HI'V infection and
non-adoption of ART are factors that may contribute to
the child’s seroconversion.*!? Thus, in order to eliminate
vertical transmission of HIV, it is essential to identify and
control the factors that contribute to the viral transmission
chain."

Even with interventions to prevent vertical
transmission of HIV, it is still a reality. Between 2008 and
2018, there was an increase in 38.1% of cases of infected
pregnant women,®> which points to the potential risk of
vertical transmission. However, data from newborns of
HIV-infected mothers are scarce, justifying the present
study.
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The aim of this study is to estimate the proportion
of seroconversion of children exposed to HIV in SC in
the period between 2007 and 2017, and the associated
risk factors.

Methods

Epidemiological study with a historical cohort design. A
survey of children (0-18 months) exposed to HIV who
were born between January 1, 2007 and December 31,
2017, in SC, was conducted. Data were collected from
the Notifiable Diseases Information System (SINAN) of
the MS from the Investigation Forms of HIV+ pregnant
women and Children Exposed to HIV. The children were
followed by the health service from birth to the 18th month
of'life to determine the occurrence of HIV seroconversion.
The individualized data, however, being anonymous,
were provided by the Directorate of Epidemiological
Surveillance of CS. Children were considered Hiv-infected
when defined so in the case evolution, in the closing of
the diagnostic criterion, besides DEATHS related to HIV/
AIDS recorded in the SINAN notification form.

The Protocol of MS!* in force during the study period
determined that all pregnant women infected with HIV
were notified, and the case was updated regarding the
gestational outcome (live birth, stillbirth, or abortion).
In the case of children exposed to HIV, they would be
notified at birth, and the diagnosis of seroconversion was
made by means of two VL tests. Children are considered
as having no indication of infection when there are two
consecutive results of undetectable VL, and infected
if there are two consecutive VL results above 5,000
copies/ml. It is recommended to perform HIV serology
in children 18 months and older. Therefore, municipal
health services are able to update the same notification,
from the follow-up of children exposed to HIV up to this
age. Once seroconversion is confirmed, HIV-infected
children are notified.'

All pregnant women diagnosed with HIV infection
and vertical exposure of their children between 0 and
18 months, of both sexes, living in SC and notified in
SINAN during the study period, were included in the
study. Maternal, pregnancy, delivery and peripartum
sociodemographic data were collected, and child-
related data were collected in the respective compulsory
notification forms.

The outcome of this study was the confirmation of
seroconversion during the follow-up period of the child (up
to 18 months of age). It was considered as seroconversion
the infected children and those who died with mention to
aids, HIV infection or inconclusive investigation in the
death certificate according to the determination of the MH



Protocol,'* as recorded in SINAN. The following maternal
variables were studied: age (in years, grouped into age
groups 12-19, 20-29, 30-39, 40-49 and >50 years), race/
skin color (white, black, brown, indigenous, yellow),
schooling (unliterate, 0-8 and >8 years of schooling),
and area of residence (rural, urban or peri urban); factors
associated with vertical transmission: whether attended
prenatal care (yes or no), diagnosis (Ist, 2nd or 3rd
trimester), use of ART during pregnancy and at the time of
delivery (yes or no), type of delivery (vaginal or cesarean
section), evolution of pregnancy (abortion, stillbirth or
live birth) and use of ART by the newborn (yes or no).
Variables related to children were also included: gender
(male or female), race/skin color (white, black, brown,
indigenous, yellow), oral prophylaxis (yes or no), time of
use of postpartum ART (in weeks), breastfeeding and cross
feeding (yes or no) and outcome of the case (infected, not
infected, death from AIDS or other causes, probable non-
infection, transfer, in progress or loss of follow-up). The
data not found in the records were presented as ignored.
The digital databases (of pregnant women and
children exposed to HIV) obtained were exported to IBM
SPSS Statistics® software, version 21 (IBM®, Armonk,
New York, USA). Descriptive analyses were performed,
and categorical variables were expressed in proportions
and numerical variables expressed as mean and standard
deviation (SD). The Kolmogorov-Smirnov test was
applied to verify the normality of quantitative variables.
The proportion of seroconversion was calculated by the
number of HIV infection cases confirmed in relation to
the total number of children exposed in pregnancy x 100.
To verify the risk factors for HIV seroconversion
in children born to infected mothers, the risk estimate
was calculated by odds ratio (OR), with confidence
interval (CI) of 95%. To adjust the confounding factors,
multiple logistic regression was used by the Enter method,
including in the model all variables that presented p<0.20
value in the bivariate analysis. The level of statistical
significance adopted in this study was 5% (p<0.05).
This study was approved by the Research Ethics
Committee (CEP) of the University of Southern
Santa Catarina under opinion no. 3,137,377, CAAE
03393418.5.0000.5369 on February 8, 2019.

Results

A total of 5,554 HIV-positive pregnant women were
analyzed. Table 1 presents the characteristics of mothers
living with HIV and data on gestational follow-up.
There was a predominance of young women (up to 29
years), with a mean age of 26.7 years (SD=+6.5), white,
low schooling (up to eight years of schooling), residents

in urban areas, who underwent prenatal follow-up,

Vertical transmission of HIV

received a diagnosis for HIV until the 2nd trimester of
pregnancy, used antiretroviral therapy during pregnancy
and childbirth, with the outcome of children born alive
and who received antiretroviral prophylaxis in the first
few years 24 hours after birth.

We included 4,559 records of children exposed to
HIV, that is, born to mothers living with HIV. Table 2
shows the demographic and prophylaxis characteristics
for HIV infection vertically. There was a predominance
of white children (79.8%) born by cesarcan section
(66.3%), who received oral antiretroviral prophylaxis in
the peripartum for six weeks (64.9%) and did not receive
breastfeeding or cross-feeding (94.4%).

Seroconversion occurred in 2.9% of the exposed
children. Table 3 presents the results of the association
analyses for the investigation of risk factors for
seroconversion. It was observed that the non-use of
antiretroviral during pregnancy (OR=9.31, C195%=5.97-
14.52; p<0.001) and breastfeeding (OR=3.10,
CI95%=1.34-7.20; p=0.008) were independent risk
factors for the occurrence of HIV seroconversion. The use
of antiretroviral drugs in childbirth (p=0.092), the type
of delivery (p=0.247) and the use of antiretroviral drugs
by the newborn after birth (p=0.923) were not factors
associated with the occurrence of seroconversion for HIV
infection in this study (Table 3).

Discussion

In the sample studied, seroconversion was confirmed in
2.9% of the cases, being associated with breastfeeding and
non-use of antiretroviral during pregnancy. This may be
due to risky behaviors or lack of knowledge of the mothers
of infected children, such as the difficulty of adhering
to pharmacological treatment and negligence regarding
prophylactic care.’

The demonstrated low schooling of pregnant women
living with HIV corroborates with other studies conducted
in Brazil and worldwide,*!>'7 that showed low level of
education in this portion of the population. The level
of education is an important indicator analogous to
socioeconomic variables!”!® and low schooling contributes
to the non-assimilation of information, hindering the
adhering to prevention practices, increasing the risk of
vertical transmission.*!” Regarding age group, similar to
other findings,'>'"" the results show a higher percentage
of cases in young adult women. In Brazil, the age group
most affected by HIV/AIDS in pregnant women is between
20 and 24 years®' corresponding to women, in general, at
the beginning of reproductive age, which reinforces the
need for attention to this public in order to reduce the risk
of vertical transmission.?? This reality is also evidenced

in African countries, especially in Sub-Saharan Africa.’
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Table 1

Sociodemographic characteristics and pregnancy data in women
living with HIV. Santa Catarina, 2007-2017 (N=5,554).

Maternal characteristics N %

Age (years)

12-19 809 14.6
20-29 2,839 51.1
30-39 1,722 31.0
40-49 151 2.7
>50 2 0.1
No information 31 0.5
Skin color
White 4,384 78.9
Brown 579 10.4
Black 522 9.4
Indigenous 30 0.5
Yellow 9 0.2
No information 30 0.5
Schooling (in full years of study)
0-8 3,099 55.8
>8 2,027 36.5
No information 428 7.7
Area of residence
Urban/Periurban 5,178 93.2
Rural 194 3.5
No information 182 33

Pregnancy data
Prenatal care

Yes 5,303 95.5
No 197 3.5
No information 54 1.0
HIV diagnosis
First quarter 3,375 60.8
Second quarter 1,983 35.7
Third quarter 161 2.9
No information 35 0.6
Use of ARV during pregnancy
Yes 4,832 87.0
No 377 6.8
No Information 345 6.2
Use of ARV during childbirth
Yes 4,478 80.6
No 580 10.4
No Information 496 9.0
Type of delivery
Vaginal 1,555 28.0
Cesarean 3,232 58.2
No information 767 13.8
Outcome of pregnancy
Born alive 4,669 84.1
Stillborn 88 1.6
Abortion 194 3.5
No information 603 10.8
Oral prophylaxis with newborn ARV
First 24 hours 4,587 82.6
After 24h 19 0.3
No 44 0.8
No information 904 16.3

ARV = Antiretroviral.

Regarding race, white was the most prevalent with
78.9% of women, corroborating Brazilian data that show
the highest number of HIV/AIDS cases among the white
group of people.® This reality contrasts with international
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data, since HIV is more prevalent among black people,
who are sometimes more vulnerable because of their
socio-economic status.” It is a subject to reflect about
whether these data may be influenced by social inequality
in relation to race, in which black and brown women may
have less access to HIV testing and care in health services.
However, data from the Brazilian Institute of Geography
and Statistics (IBGE — Portuguese acronym)?* indicate
that the majority of the Brazilian population declares
themselves white, especially in the State of Santa Catarina,
due to the colonization of European descendants in the
various regions of the State.

The results of this study reinforce the importance
of prenatal care for the early diagnosis of HIV infection
with a view to timely treatment, since most women were
diagnosed in the first trimester of pregnancy. Similar
data were found in studies set at the municipalities of
Santa Maria (RS)'7 and Belo Horizonte (MG).” Women
may have a persistent risk of HIV infection in pregnancy
and postpartum, which is why there is a recommendation
for testing in the first and third trimester of pregnancy,
and HIV testing during breastfeeding is recently
recommended.?® Early diagnosis is essential for the
prevention of vertical HIV transmission, as it allows the
implementation of clinical measures to reduce mortality
and disease progression.?’

Late diagnosis and ignorance of the forms of HIV
transmission may contribute to an increase in the number
of cases in neonates, especially due to high maternal viral
load.? And it is estimated that the screening of cases
reaches only 58.3% of the expected cases of HI V-infected
pregnant women, which contributes to the number of cases
of vertically infected children.?®

Breastfeeding and non-use of ART during pregnancy
were risk factors independent of vertical transmission,
resulting in a 2.9% proportion of HIV seroconversion.
A study in the city of Sdo Luis (MA)?* also found an
association between breastfeeding and HIV infection in
children. In line with these findings, a study in southern
Santa Catarina'® concluded that breastfeeding and non-
use of antiretroviral drugs during pregnancy were risk
factors for HIV seroconversion. In studies conducted
in other countries, it is also observed evidence of the
non-adherence to the protocol of prophylaxis of vertical
transmission between factors associated with vertical
transmission, especially when maternal infection occurs
during pregnancy or in the postpartum period.*?

These data reflect the lack of follow-up of mothers to
the protocol recommended for the prophylaxis of vertical
transmission, which demonstrates failures in the process
of capture and active search of pregnant women who miss
prenatal consultation.!® In 2017, in Brazil, 23.2% of HIV-
infected women had insufficient treatment and 9% were in
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Table 2
Epidemiological characteristics of children born alive exposed to HIV/AIDS and investigated for seroconversion. Santa Catarina, 2007-2017
(N=4,559).
Characteristics of children N % Seroconversion (%)*
Sex
Male 2,290 50.2 3.9
Female 2,200 48.3 2.6
No information 69 1.5 1.7
Skin color
White 3,636 79.8 3.0
Brown 344 7.5 2.8
Black 219 4.8 5.8
Indigenous 12 0.3 0
Yellow 4 0.1 0
No information 344 7.5 16.3
Type of delivery
Vaginal 3,021 66.3 4.2
Cesarean 1,392 30.5 2.6
No information 146 3.2 15.9
Oral prophylaxis with newborn ARV
Yes 4,335 95.1 2.7
No 78 1.7 23.6
No information 146 3.2 23.5
Duration of oral prophylaxis with ARV
6 weeks 2,957 64.9 2.5
3-5 weeks 682 15.0 2.4
<3 weeks 199 4.4 3.5
Didn't use 67 1.5 40.8
No information 654 14.2 11.2
Breastfeeding
Yes 4,303 94.4 2.7
No 96 2.1 22.8
Mix 6 0.1 0
No information 154 34 8.2
Cross-feeding
Yes 4,303 94.4 3.2
No 62 1.4 1.7
No information 194 4.2 6.9
Evolution of the case -
Not infected 3,777 82.8
Infected 121 2.7
HIV-related death 9 0.2
Death from other causes 65 1.4
Loss of follow-up 90 2.0
Probably not infected 13 0.3
Transferred 244 5.3
Case in progress 240 5.3

ARV = Antiretroviral; HIV = Human Immunodeficiency Virus; *Percentage of seroconversion within each category.

a situation of ART abandonment. These data represent a
total of 48,476 women who did not have adequate support
and 18,898 who abandoned treatment.? Thus, as well as
identifying viral infection and initiating ART early, it is
important that women be linked and retained to health
services so that they have the maximum benefit of care.!?
Low-adherence or abandoning antiretroviral treatment was
also observed in other countries, both in the gestational
and postpartum periods.?

Knowledge of the profile of HIV-infected pregnant
women is fundamental for the development of more

effective strategies to control vertical transmission, in

addition to evaluating the quality of the health system and
determining the vulnerability of women.'* The elimination
of vertical HIV transmission was established as a national
priority for the years 2019 and 2020, with the goal of
reducing the number of HIV cases in children to less than
2% or reducing it to 0.3

Among the limitations of the study is the possibility
of underreporting or delays in notification. It should be
considered that women with greater social vulnerability
may not have had access to services even for HIV
diagnosis, nor for adequate follow-up of the case. Once
this is a retrospective cohort study using secondary
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Table 3

Risk factors associated with HIV seroconversion by vertical transmission. Santa Catarina, 2007-2017.

Seroconversion

Odds ratio (1C95%)
Variables Present Absent
n % n % Gross P Adjusted* p
ARV in pregnancy
Yes 54 43.9 3,415 90.1
No 69 56.1 374 9.9 11.65 (8.04-16.96) <0.001 9.31 (5.97-14.52) <0.001
ARV in childbirth
Yes 79 64.2 3,450 91.2 0.17 (0.12-0.26) <0.001 0.62 (0.36-1.08) 0.092
No 44 35.7 331 8.8
Type of delivery
Vaginal 52 42.3 1,176 31.1 1.63 (1.12-2.34) 0.004 1.30 (0.84-2.01) 0.247
Cesarean 71 57.7 2,609 68.9
Oral prophylaxis neonate
Yes 104 84.9 3,744 97.5 0.09 (0.05-0.16) <0.001 1.05 (0.41-2.67) 0.923
No 17 15.1 55 2.5
Breastfeeding
Yes/Mix 21 16.9 77 2.0 9.82 (5.72-16.35) <0.001 3.10 (1.34-7.20) 0.008
No 103 83.1 3,709 98.0

ARV = antiretroviral; Cl = confidence interval; * Adjustment of the association measure performed by multiple logistic regression considering all variables with p <0.05 in

binary analysis.

databases, with a large percentage of ignored data, the
conclusions should be analyzed with caution. In addition,
the anonymity of the databases prevented the monitoring
the evolution of cases since pregnancy and the consultation
of data from the Laboratory Test Information System and
the Logistic Control System of Medicines to verify viral
load, maternal immunity, and treatment adherence.

Based on the findings of the present study, more
than 4,500 children born in SC from 2007 to 2017
were vertically exposed to HIV and seroconversion
was confirmed in 2.9% of cases. Seroconversion was
associated with non-use of antiretroviral therapy during
pregnancy and breastfeeding.

Considering that there are few studies that analyze the
risk factors involved in the seroconversion of neonates,
the presented results identified gaps in prenatal care,
regarding treatment adhering and postpartum follow-up,
and can support the strengthening of policies for assistance
to women during pregnancy, childbirth and puerperium,
which promote the reduction of vertical transmission and
seroconversion of children exposed to HIV.
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