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ABSTRACT

Objective: To analyze outcomes in fetuses and newborns exposed to infections during
pregnancy. Methods: Cross-sectional, quantitative study, carried out in a public maternity
hospital in Macei6, Alagoas, Brazil. The sample consisted of 145 medical records of pregnant
women admitted between 2015 and 2018 with possible vertically transmitted infections.
Incomplete medical records or those that did not make it possible to describe fetal/neonatal
exposure were excluded. The chi-squared test was used to verify the association between
variables. Results: A greater occurrence of congenital syphilis was observed (28.8%).
There was more than one outcome in the same individual, such as low birth weight (39%),
respiratory distress (20.5%), oligohydramnios (20%), congenital malformation and small size
for gestational age (10.8%). Maternal infections and the number of prenatal visits revealed an
association with fetal/neonatal outcome (p < 0.05). Conclusion: The data obtained indicate
the occurrence of unfavorable fetal/neonatal outcomes when related to neonatal infections
and indicate the need for strategies that strengthen the coping with vertical transmissions.
Descriptors: Infections; Pregnancy; Vertical Infectious Disease Transmission; Infant, Newborn;
Obstetric Nursing.

RESUMO

Objetivo: Analisar desfechos em fetos e recém-nascidos expostos a infec¢des na gravidez.
Métodos: Estudo transversal, quantitativo, realizado em uma maternidade publica, em Maceid,
Alagoas, Brasil. A amostra foi composta por 145 prontuérios de gestantes admitidas entre
2015 e 2018 com possiveis infecgdes de transmissao vertical. Foram excluidos prontuarios
incompletos ou que ndo possibilitaram descrever a exposicéo fetal/neonatal. Utilizou-se teste
qui-quadrado para verificar a associagdo entre as variaveis. Resultados: Observou-se maior
ocorréncia da sifilis congénita (28,8%). Houve mais de um desfecho no mesmo individuo,
como baixo peso ao nascimento (39%), desconforto respiratério (20,5%), oligodramnia (20%),
malformacédo congénita e tamanho pequeno para idade gestacional (10,8%). As infeccdes
maternas e o nimero de consultas pré-natal mostraram associacao com o desfecho fetal/
neonatal (p < 0,05). Conclusao: Os dados obtidos apontam a ocorréncia de desfechos fetais/
neonatais desfavoraveis quando relacionados a infec¢oes neonatais e indicam a necessidade
de estratégias que fortalecam o enfrentamento das transmissdes verticais.

Descritores: Infec¢oes; Gravidez; Transmissao Vertical de Doenca Infecciosa; Recém-Nascido;
Enfermagem Obstétrica.

RESUMEN

Objetivo: Analizar resultados en fetos y neonatos expuestos a infecciones en el embarazo.
Métodos: Estudio transversal, cuantitativo, realizado en maternidad publica, en Maceid,
Alagoas, Brasil. Muestra compuesta por 145 prontuarios de embarazadas admitidas entre
2015y 2018 con posibles infecciones de trasmision vertical. Excluidos prontuarios incompletos
lo que no posibilitaron describir la exposicion fetal/neonatal. Utilizé prueba chi-cuadrado
para verificar la relacidn entre las variables. Resultados: Observé mayor ocurrencia de la
sifilis congénita (28,8%). Hubo mas de un resultado en el mismo individuo, como bajo peso
al nacimiento (39%), dificultad respiratoria (20,5%), oligohidramnios (20%), malformacion
congénita y tamafo pequefio para edad gestacional (10,8%). Las infecciones maternasy el
ndmero de consultas prenatal mostraron relacién con el resultado fetal/neonatal (p < 0,05).
Conclusién: Los datos obtenidos apuntan ocurrencia de resultados fetales/neonatales
desfavorables cuando relacionados a las infecciones neonatales e indican la necesidad de
estrategias que fortalezcan el enfrentamiento a las transmisiones verticales.
Descriptores: Infecciones; Embarazo; Transmisién Vertical de Enfermedad Infecciosa;
Neonato; Enfermeria Obstétrica.
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INTRODUCTION

The occurrence of maternal and child complications caused by
infectious agents is described by the Pan American Health Organiza-
tion (PAHO) as being difficult to eliminate and prevent™. Gradually,
maternal and child mortality rates became public health indicators,
with repercussions on the elaboration of several public policies
in Brazil by the Ministry of Health (MH), aimed at this public?3.

With regard to strategies for reducing maternal and child mortality,
in 2011, the Rede Cegonha*“Stork Network” (RC) was implemented
and inserted into the Brazilian Unified Health System, locally referred
to as SUS, corresponding to the current model of prenatal care in
Brazil®. CR consists of a model of care that provides children with
the right to safe birth and healthy growth and development, to
guarantee access, reception, and resolution®.

Among the factors that can put the health of the binomial
at risk we can mention the vertical transmission of infectious
agents from the mother to the child, which can occur during
pregnancy, childbirth, or after childbirth, via breastfeeding. The
complications of infection include miscarriage, stillbirth, and
severe malformations, with the occurrence of asymptomatic
newborns (NBs) as well®, Among the main infections that can
be transmitted vertically, are toxoplasmosis, rubella, cytomega-
lovirus, herpes simplex, syphilis, viral hepatitis B and C, the Zika
virus (ZKV), and the acquired immunodeficiency syndrome (aids)
through the human immunodeficiency viruses (HIV)®.

PAHO estimates that, every year, 2,100 children in Latin America
and the Caribbean are born with HIV or contract it from their mothers,
22,400 are infected with syphilis, and an average of 6,000 acquire
the hepatitis B virus. Countries in these regions have been working
since 2010 to eliminate this which is considered a public health
problem, the mother-to-child transmission of HIV and syphilis; for
this, the Elimination of Mother-Child Transmission (EMCT) of HIV
and congenital syphilis Strategy was used. This action implied a
55% reduction in new infections in children, from 4,700 to 2,100
cases between 2010 and 2015, preventing around 28,000 children
from becoming infected with HIV in that period®”. In 2017, data
indicating the elimination of vertical transmission of HIV was re-
ported by 20 countries and territories in the Americas, of which 7
received validation from the World Health Organization (WHO)".

The infection by the human T-lymphotropic virus (HTLV) is
through sexual intercourse and vertical transmission, enabling
the occurrence of serious damage to the fetus and newborn®.
HTLV is also associated with adult T-cell leukemia/lymphoma,
tropical spastic paraparesis, and uveitis®. Despite the possible
damage caused by the virus, screening for this infection has not
yet been implemented in Brazil, which prevents the adoption
of demonstrably effective strategies to prevent infection, such
as effective prenatal care and abstinence from breastfeeding®.

Notifications of Zika virus infection cases in Brazil began in
2015, with about 0.5 to 1.5 million people infected, showing an
increase in cases of microcephaly and Guillain Barré syndrome, a
fact that led the WHO to declare the Zika virus as an international
public health emergency in 2016. As early as 2017, there was
a downward trend in ZKV infection in the Americas. However,
despite the estimates showing a reduction in the number of
cases, there were approximately 2,130 imported cases of travel
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in Europe and about 5,500 imported cases of travel in the USA
since the beginning of the Brazilian epidemic©.

In cases of absence of noticeable or nonspecific clinical mani-
festations, laboratory examination with serological tests are
necessary during prenatal and neonatal screening to enable an
early and specific diagnosis®. In some cases, direct molecular
biology or microbiological exams are necessary, the most com-
mon being those using samples of amniotic fluid, umbilical cord
blood, peripheral blood, cerebrospinal fluid, and urine.

Due to the wide possibility of infections that put fetal and
neonatal health at risk, it is important to carry out investigations
that identify their occurrence and outcomes so that they can
be added to the existing literature and can serve as a subsidy in
strengthening public policies, for planning strategies for monitoring
women and partners, for family planning, and the involvement
of health professionals in coping with vertical transmission of
infections and infant morbidity and mortality“2.

OBJECTIVES

Analyze outcomes in fetuses and newborns exposed to infec-
tions during pregnancy.

METHODS
Design, study location, and period

Cross-sectional study of a quantitative character based on
the Strengthening the Reporting of Observational Studies in Epide-
miology (STROBE) instrument and its tools!®. The research was
carried out in a public maternity hospital, located in the city of
Maceio, Alagoas, Brazil, which is a reference in the care of high-
risk pregnant women in the state. Data were collected between
August 2018 and January 2019.

Population or sample; inclusion and exclusion criteria

A non-probabilistic sample was used as it was a sample composed
of a specific group, medical records of pregnant women affected by
infections that could be transmitted vertically (HIV, syphilis, hepatitis
B and C, Zika virus, and toxoplasmosis), which were admitted to the
Health Institution from 2015 to 2018. Initially, 219 medical records of
pregnant women affected by these infections were selected. How-
ever, we excluded incomplete records and those that did not make
it possible to describe fetal/neonatal exposure to vertical transmis-
sion, resulting in 145 valid records that composed the final sample.

Study protocol

Data collection occurred through the review of medical re-
cords and databases related to pregnant women in the Medical
Records Archiving Sector (MRAS) of the study scenario. A struc-
tured questionnaire constructed by the authors was used with
information regarding the obstetric history and the fetal and
neonatal outcome after exposure to vertical transmission. The
following variables were collected: gestational age, number of
prenatal appointments, childbirth method, maternal infection,
fetal sex, birth weight, and fetal/neonatal outcome.
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Data analysis

The data were tabulated in Microsoft Office Excel spreadsheets,
version 2013. For the descriptive and inferential analysis, the
Software Package for the Social Sciences (SPSS) program, version
21 was used. The chi-squared test (x2) was used to verify the as-
sociation between the variables. Among the associations made,
we have the crossing of variables: number of prenatal appoint-
ments and fetal/neonatal outcome; and maternal infection and
fetal/neonatal outcome. The results were exposed using absolute
and relative frequency through tables. Results were considered
significant when p < 0.05 for a 95% confidence interval.

RESULTS

The presentation of the results was divided into three topics:
the first refers to the obstetric history of the fetuses born within
the study scenario, with the description of the variables: gestational
age, number of prenatal appointments, and childbirth method.The
second topic describes the profile of fetuses and neonates exposed
toinfectious agents during pregnancy, with the following variables:
fetal sex and birth weight. The third topic refers to fetal and neonatal
outcomes after exposure to vertical transmission of infectious agents.

Obstetric history of the fetuses born in a Public Health
Institution in Macei6, Alagoas, Brazil

Based on the obstetric history of the fetuses, it was observed that only
40% of deliveries were at term (37 to 42 weeks), with 56.5% occurrence
of premature births (between 21 to 36 weeks). In addition, only 26.7%
of pregnant women had between four and six prenatal appointments
and most births occurred by cesarean section (60%) (Table 1).

Table 1 - Obstetric history of the fetuses born in a Public Health Institution
in Maceid, Alagoas, Brasil, 2020 (n = 145)

Variable Type n (%)
Gestational age 12 to 20 weeks 2 1.4
21 to 36 weeks 82 565
37 to 42 weeks 58 40
Ignored 3 2.1
Number of prenatal appointments ~ None 21 145
1 to 3 visits 30 207
4 to 6 visits 39 269
7 or more visits 30 207
Ignored 25 17.2
Childbirth method Vaginal 55 379
Cesarean section 87 60
Ignored 3 21

Fetal and neonatal clinical profile of individuals exposed
to maternal infections during pregnancy

Regarding the profile of fetuses and neonates exposed to
infectious agents during pregnancy, among the 145 pregnant
women studied, 1 (n= 1) had twin pregnancy, totaling the sample
of neonates to 146 (n = 146). The occurrence of 46.6% of female
newborns and 26.7% with low birth weight (LBW), from 1,500
to 2,499 grams was identified (Table 2).
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Table 2 - Fetal and neonatal clinical profile of individuals exposed to ma-
ternal infections during pregnancy in a Public Health Institution in Maceio,
Alagoas, Brasil, 2020 (n = 146)

Variable Type n (%)

Fetal sex Female 68 46.6
Male 66 452
Ignored 12 82

Birth weight Less than 500 g 1 0.7
500t0999g 6 41
1,000to0 1,499 g 12 8.2
1,500t0 2,499 g 39 267
2,500 t0 3,999 g 70 479
4,000 g and over 2 1.4
Ignored 16 11

Fetal and neonatal outcomes after exposure to vertical
transmission of infectious agents

Regarding fetal and neonatal outcomes after exposure to
maternal infections, there was more than one complication in
the same individual, which totaled 176 occurrences. The most
prominent outcome was respiratory distress (20.5%), followed
by oligohydramnios (20%), congenital malformation, and small
size for gestational age (10.8%) (Table 3).

Table 3 - Fetal and neonatal outcomes in a Public Health Institution in
Maceid, Alagoas, Brasil, 2020 (n = 176)

Variable Type n (%)

Fetal/neonatal  Respiratory distress 36 205

Outcome Oligohydramnios 35 20
Congenital malformation 19 108
Small size for gestational age 19 108
Fetal death and at birth 18 102
Intrauterine hypoxia 12 68
Polyhydramnios 1 6.3
Large size for gestational age 9 5.1

Intrauterine growth restriction 8

Perinatal hypoxia 3 1.7
Intrauterine hypoxia 2 1.1
Organ dysfunction 2 1.1
Neonatal sepsis 2 1.1

Of the 145 pregnant women (n = 145) analyzed, there was a
higher number of cases of maternal syphilis (68.3%), followed by
HIV infection (12.4%), in addition to the occurrence of simultane-
ous HIV and syphilis infections (6.2%) and the onset of maternal
Zika Virus infections (5.5%). On the other hand, analyzing the 146
neonates (n = 146), it was seen that, in addition to the clinical out-
comes presented previously (Table 3), some NBs were diagnosed
simultaneously with some congenital infections after birth. A higher
occurrence of congenital syphilis (28.8%), HIV infection (0.7%)
was observed, with 70.5% of fetuses and neonates not having an
infection, and others, that were possibly exposed, did not obtain
alaboratory diagnosis in relation to maternal infections (Table 4).

The chi-squared test showed a significant association between
the variables “fetal/neonatal outcome” and “maternal infection”
(p =0.012). Among the 146 fetuses and neonates analyzed, 119
(81.5%) had unfavorable outcomes, with 88 (87.1%) of these
complications associated with maternal syphilis.
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Table 4 - Occurrence of maternal and congenital infections in a public ma-
ternity hospital in the state of Alagoas, Maceid, Alagoas, Brasil, 2020 (n = 146)

Variable Type n (%)
Maternal  Syphilis 101  69.7
infection ~ Human immunodeficiency virus 18 124
Human immunodeficiency virus + syphilis 9 6.2
Zika virus 8 5.5
Hepatitis B 6 4.1
Hepatitis C 2 1.4
Toxoplasmosis 1 0.7
Congenital Syphilis 42 288
infection ~ Human immunodeficiency virus 1 0.7

Uninfected or without laboratory diagnosis 103 705

The analysis of the variables “number of prenatal appointments”
and “fetal/neonatal outcome” resulted in p = 0.026, indicating
a significant association. Regarding the analysis of these vari-
ables, it could be inferred that, of the 121 fetuses and neonates
analyzed, 26 (21.5%) were asymptomatic and, among these, 20
(29%) had their mothers accompanied in more than four prenatal
appointments. On the other hand, 95 (78.5%) of the fetuses and
neonates had complications, and 46 (88.5%) of these had their
mothers assisted in less than four appointments. As they were
not statistically relevant, the “ignored” data in the subcategory
“number of prenatal consultations” were excluded (Table 5).

Table 5 — Association between the variables“maternal infection” and “fetal/
neonatal outcome” and “number of prenatal appointments” and “fetal/
neonatal complications” Maceid, Alagoas, Brasil, 2020

Fetal/neonatal

Variable Category outcomes p*¥
Yes (%) No (%)

Maternal Infection  Only syphilis 88(87.1) 13(12.9) 0.012
Outros* 31(68.9) 14(31.1)

Number of prenatal < 4 appointments 46(88.5) 6(11.5) 0.026
appointments > 4 appointments 49 (71)  20(29)

Note:* Simultaneous infections by HIV + syphilis, by HIV, hepatitis B and C, Zika virus and toxo-
plasmosis; **chi-squared (x*).

DISCUSSION

The occurrence of premature births found in 56.5% of the
analyzed cases may have been directly influenced by the history
of maternal infection, since the presence of these pathogens
in pregnancy can trigger premature labor*'. This differs from
another study carried out in the city of Niteréi, Rio de Janeiro,
Brazil, in which data were collected regarding high-risk pregnant
women who had additional comorbidities other than the presence
of infectious agents in the current pregnancy, with the observa-
tion that only 23.03% of them evolved with premature labor!'.

Prematurity and low birth weight contribute to the increase
in neonatal morbidity and mortality since the fragility and im-
maturity of these newborns can contribute to several types of
diseases®. Among them, there is the syndrome of respiratory
distress, physiological jaundice, intraventricular hemorrhage, and
retinopathy of the premature infant. Comorbidities like these
are associated with infections acquired by the mother and can
impair child development!7-®,
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On the other hand, although it is established by the Ministry of
Health of Brazil that a minimum of six consultations be performed
during prenatal care, with the aim, among others, of early identifi-
cation of risks and minimization of maternal and infant morbidity
and mortality rates/?, it is noted in this study that 26.9% were
close to or within the minimum recommendation and attended
between four to six appointments during prenatal care, these
women in question being those who were affected by infections
during pregnancy, which probably generated the need for a higher
number of prenatal appointments for its management.

In this study, it was observed that most births occurred by
cesarean section (60%). Corroborating these data, the WHO de-
scribes that Brazil is in second place among the countries with
the highest number of caesarean sections in comparison to the
total number of births®?.

The performance of cesarean sections without the correct
indication is related to greater risks for maternal and child health,
postpartum hemorrhages and infections, physiological jaundice,
prematurity, and respiratory problems®". Thus, it is evident that
the vaginal delivery route offers many benefits and advantages
for both the pregnant woman and the newborn, the main one
being the favor of the first skin-to-skin contact immediately after
delivery. However, there are situations in which natural childbirth
should not be indicated, as in cases where it can cause damage
to the mother-child binomial®@2.

The study showed the occurrence of 26.7% of newborns with
low birth weight (LBW); in addition, there was a higher occurrence
of LBW in children of mothers with syphilis. A study on syphilis
conducted by Silveira (2017) in a tertiary hospital in Botocatu (Sdo
Paulo) showed similar results, in which it was noted that 24% of
neonates showed insufficient weight®. Another study carried
out in Maringd (Parand) found a lower rate, with 13.7% of cases
of LBW in the analyzed sample®®,

Under analysis of the WHO estimates, the number of cases
involving prematurity is increasing, with the occurrence of about
15 million premature births in the world annually, which is the
main cause of LBW. About 60% to 80% of all neonatal deaths are
primarily caused by LBW. Its global prevalence is 15.5%, equivalent
to about 20 million LBW babies born each year, with 96.5% of
them in developing countries®,

It was also revealed that maternal infections are associated
with fetal and neonatal outcomes, especially regarding maternal
syphilis infection. This can be evidenced through the literature
since syphilis infection is characterized as the second leading cause
of preventable fetal death worldwide. In 2016, the WHO reported
the occurrence of more than half a million (approximately 661
thousand) cases of congenital syphilis in the world, which resulted
in more than 200 thousand stillborn and neonatal deaths®°.

Still, in Cabo, South Africa, a study analyzed 50 newborns with
syphilis and showed that, of these, 68% required admission to
the intensive care unit and 38% died; it was also found that 56%
of mothers did not receive prenatal care due to lack of diagnosis
and that 98% of them were treated inadequately®”.

When observing the occurrence of congenital syphilis in Latin
America and the Caribbean, the percentage rates have doubled
since 2010, with the occurrence of 10,850 new cases. In 2015,
about 22,400 cases were reported. These data show that the
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number of children born with congenital syphilis in the region
(170 per 100,000 live births) triples the goal of eliminating the
disease (50 per 100,000 live births)™.

New PAHO estimates show that, in 661 thousand total cases of
congenital syphilis, there were 355 thousand adverse results at birth,
which represents a significant relationship between deaths and
disease®. In regions where syphilis is prevalent in pregnancy, about
half the rate of stillbirths may have been caused exclusively by this
infection®, given that if a pregnant woman is infected and does not
receive adequate early treatment for syphilis, she may transmit the
infection to the fetus, generating fetal and neonatal complications,
such as LBW, premature birth, abortion, and stillbirth@s29),

As found in this study, other research shows that, among cases
of vertical transmission, congenital syphilis is more prevalent than
any other infection, making it more common than congenital HIV
infection®. According to PAHO, progress in eliminating vertical
transmission of HIV and syphilis has slowed in Latin America and the
Caribbean.To reduce this number of vertical transmissions, countries
need to reach at least 95% of pregnant women, through prenatal
care, being tested, diagnosed, and receiving appropriate treatment ™.

A decline in HIV infection rates is seen in Spain: according to a
study, between 1997 and 2015, 532 children were diagnosed with
HIV, with 46.6% of children between 1997 and 2000, 30.8% between
2001 and 2005, 17.4% between 2006 to 2010, and 5.1% between
2011t0 2015.The rates of new perinatal HIV diagnoses decreased
from 0.167 to 0.005 per 100 thousand inhabitants??. Regarding the
national scenario, studies bring estimates that show a reduction
in the HIV infection rate by half in the last 20 years in Brazil, and
currently there is an estimated number of 5 infections per 100,000
live births, which makes the country a promising candidate to
achieve the World Health Organization’s HIV elimination goals©?.

Although Brazil has not yet achieved the eradication of con-
genital infections by syphilis and HIV, it is noted that its elimina-
tion is possible, since, in 2015, around 18 countries and territories
showed data compatible with this double elimination, Cuba
being the first country in the world to be validated by the WHO
for achieving elimination®.

Furthermore, from the perspective of maternal Zika virus infec-
tion and the consequent vertical transmission of the infection, the
literature shows the occurrence of high rates of microcephaly and
other serious congenital anomalies in newborns. This can be seen
in a study carried out in French Guiana, a country in South America,
during the Zika virus epidemic, in which it was found that among
the 291 exposed fetuses, there was vertical transmission in 26% of
them, being significantly associated with serious adverse results®".

In another study that analyzed reports of newborns exposed to
the Zika virus in countries in the Americas, including Brazil, Colom-
bia, Ecuador, United States of America, French Guiana, Martinique,
Polynesia, Puerto Rico, and Trinidad and Tobago, it was found that
, among the 4,683 individuals analyzed, there was a prevalence

Outcomes in fetuses and newborns exposed to infections during pregnancy
Silva KAG, Oliveira KCPN, Almeida DM, Sobrinha ES, Santos EA, Melo GC, et al.

of cerebral calcification (42.6%), followed by ventriculomegaly
(21.8%), joint abnormalities (13.2%), ocular abnormalities (4.2%),
and microcephaly (3.9%)%2. Another study highlights that mater-
nal infection during the first trimester of pregnancy is associated
with an increased risk of congenital Zika virus syndrome, while an
infection in late pregnancy appears to have fewer early fetal and
neonatal consequences with nonspecific signs®3.

Study limitations

The possibility of inconsistency and incompleteness of certain
records regarding vertical transmission and outcomes in neonates,
common in studies that are based on secondary data, represent a
limitation of this study. However, the size of the sample used and
the information collected did not preclude the proposed objective.

Contributions to the field

This study aims to collaborate for the construction of knowledge
in the area of nursing and health, in addition to enabling access to
the number of cases of vertical transmission of infectious diseases
in pregnancy and the outcome in fetuses and newborns in the
investigated scenario. The results can serve as subsidies for the
elaboration of health care action strategies for the mother-child
binomial and for comprehensive and holistic care.

CONCLUSION

In this study, it was shown that maternal infections and the
number of prenatal appointments are associated with fetal and
neonatal outcomes. Regarding the infections to which the new-
borns were exposed, a greater occurrence of congenital syphilis
was observed (28.8%). In the analysis of the outcomes, there was
more than one complication in the same individual, with a higher
occurrence of low birth weight (39%), respiratory distress (20.5%),
oligohydramnios (20%), congenital malformation and small size
for gestational age (10.8%), as well as fetal/neonatal death (10.2%).

The occurrence of infections in pregnancy at the time of delivery,
especially syphilis, suggests the existence of gaps in prenatal care
and indicates the need to propose new strategies to the health
team with a look at a humanized reception, a minimum offer of
routine exams recommended by the protocols, and a guarantee
of the bond, treatment, and adequate follow-up for pregnant
women and their partners. These measures can strengthen the
fight against vertical transmissions and, consequently, contribute
to the reduction of child morbidity and mortality.
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