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Abstract

Objective: to characterize the probable cases of dengue in pregnant women reported in Brazil, from 2007 to 2015.
Methods: descriptive study of sociodemographic, epidemiological, clinical and laboratory characteristics, with data from
the Information System for Notifiable Diseases (Sinan). Results: the annual incidence of dengue in pregnant women ranged
from 3.3 (2009) to 816.6 (2010) cases per 100 thousand live births; of the 43,772 probable cases of dengue in pregnant
women, 81.6% were investigated, 34.1% were confirmed by laboratory tests, and 1.7% were severe cases; hospitalization and
fatality rates were of 5.4% and 1.6%o, respectively; the risk of death due to dengue was higher in pregnant women than in the
population of non-pregnant women at reproductive age (ratio=3.95; 95%CI=3.07;5.08), and higher in the third trimester of
pregnancy (ratio=8.55; 95%CI1=6.08;12.02). Conclusion: the results show the burden of dengue in pregnant women and
their vulnerability to worsening of the disease and death.
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Introduction

Dengue is an illness caused by a Flavivirus,
considered the most relevant arbovirosis worldwide.
The four serotypes of the virus (DENV1-4) are
transmitted by the mosquito genus Aedes (Stegomya),
causing acute fever that may vary from oligosymptomatic
to severe forms, which can lead to death.'

Every year, there are approximately 390 million
dengue cases worldwide; 96 million of them are
symptomatic.? The geographic expansion and the huge
increase in the number of cases observed during the
last decades have been attributed to factors such as
population growth, urban agglomeration, use of fast
means of transportation for people and goods, and,
certainly, to the ecological conditions which favor the
proliferation of the vector.’

Dengue infection during pregnancy has
been associated with the development
of preeclampsia, eclampsia, hemorrhage
and maternal deaths, but not to the
occurrence of congenital malformations.

In Brazil, since the reintroduction of the virus in
1986, dengue has become an endemic disease and
one of the main public health problems in the country.*
It is a notifiable disease and has a well-established
and representative surveillance system, capable of
reflecting the real occurrence and magnitude of the
event in the population and detecting trends of changes
in the epidemiological profile.” The suspected cases of
dengue are reported through standardized forms, used
throughout the country, which build the system databases.®

Dengue surveillance system has identified the
continuous circulation of four viral serotypes, since
the early 2010s, and an increase in the frequency and
magnitude of epidemics, severe forms and deaths due
to the disease. The largest transmission of the infection
in the country occurred from 2010 to 2015, accounting
to nearly 6 million probable cases of the disease. This
hyperendemicity scenario also led to an increase in
the number of cases in population segments which are
under greater vulnerability of worsening of the disease,
such as children, the elderly and pregnant women.”*

Dengue infection during pregnancy has been
associated with the development of preeclampsia,

eclampsia, hemorrhage and maternal deaths, but not
to the occurrence of congenital malformations.*!!
However, after the introduction of Zika virus in
the country and the current evidence of causal
relationship between prenatal infection by the virus
and the development of microcephaly and other
severe brain abnormalities, besides the circulation of
new arboviruses,'? it became necessary to continuous
monitor these cases in pregnant women, not only to
characterize the cases of dengue in such group but
also to establish baselines for comparison — and
observation — of possible new trends of these diseases
in Brazil.

This study aimed to characterize the probable cases
of dengue in pregnant women reported in Brazil, from
2007 to 2015.

Methods

This is a descriptive study of the probable cases of
dengue fever in pregnant women in Brazil, with initial
symptoms from January 2007 to December 2015,
conducted with data from the national database of the
Information System on Notifiable Diseases (Sinan) of
the Ministry of Health.

Brazil is the largest country in South America,
with a total area of 8.5 million km?. It is politically
and administratively organized into 26 states and one
Federal District, distributed among five macroregions
(North, Northeast, South, Southeast and Midwest). The
climate is predominantly tropical. In 2015, the resident
population in the country was estimated at 204,482,459
inhabitants, mostly women, and concentrated in urban
areas (51%).9

In Brazil, dengue is a notifiable disease. According
to the criterion of suspected case definition, used
until 2013, every individual who presents fever lasting
up to seven days, accompanied by at least two of the
following symptoms — headache, retro-orbital pain,
myalgia, arthralgia, prostration, skin rash — and with
exposure to a dengue transmission area or area with
presence of Aedes aegypti in the previous 15 days, must
be notified to the epidemiological surveillance. Since
2014, there has been a change in this setting to 14 days
of exposure to an area of transmission, the inclusion
of nausea, vomiting, petechiae, positive tourniquet test
and leukopenia among the symptomatic manifestations,
and exclusion of prostration.*

Epidemiol. Serv. Saude, Brasilia, 26(3), Jul-Sep 2017



Cases that meet the criteria for suspected cases of
dengue are registered in the Individual Notification File
(INF), covering variables related to the individual, time
and place, and in the Individual Investigation File (IIF),
which presents the characterization of the disease,
including laboratory data and its final classification.
The data collected by the disease surveillance are
inserted in Sinan, which subsidizes data analysis of
dengue epidemiological surveillance.' During the
period considered for this study, two versions of this
system were in use: Sinan-Net, from 2007 to 2010; and
Sinan Online, from December 2010 onwards.

The cases can be closed through laboratory
criteria, after specific exams including serology
(IgM), NS1 antigen detection, viral isolation, detection
of viral genome (RT-PCR) or immunohistochemistry
and histopathology, in cases of death. In epidemics
situations, the cases can be confirmed by clinical
and epidemiological criteria, after laboratory
confirmation of the first cases in the area, although
the laboratory confirmation is recommended in at
least 10% of the cases in these periods."” The cases
that, after laboratory analysis show negative results
for dengue or positive for another pathology or
clinical and epidemiological criteria incompatible
with dengue, are considered discarded.®''5

Up to 2013, the Brazilian Ministry of Health
adopted the classification of dengue cases proposed
by the World Health Organization (WHO) in 1997,
ranking the cases as: classical dengue (CD), dengue
hemorrhagic fever (DHF), dengue shock syndrome
(DSS) and, additionally, an intermediate classification
called ‘dengue fever with complications’ (DFC),
which includes all cases that do not fit the diagnosis
criteria of HDF and in which the CD rating is
unsatisfactory given the severity of the clinical-
laboratory conditions presented. From 2014 onwards,
the national surveillance system adopted the WHO
criteria set in 2009, ranking the cases of the disease as
(i) dengue, (ii) dengue with warning signs, and (jii)
severe dengue.®!*16

During non-epidemic periods, every suspected
case of dengue should be notified and investigated
using the specific forms, INF and IIE respectively;
during epidemic periods, the suspected cases of severe
dengue, HDF, DSS, DFC, deaths, pregnant women and
children under 15 years old, and cases with unusual
clinical manifestations must be investigated. Being
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pregnant and the trimester of pregnancy are variables

used in both instruments, INF and IIE."

Initially, the database of pregnant women reported
with dengue in the country was subjected to exploratory
analysis of the variables; nine inconsistent records for
‘sex’ were excluded. For the analysis, only pregnant
women aged between 10 and 49 years were selected,
as the Ministry of Health considers this age group as the
reproductive age among women, and the ‘probable cases’;
thatis, the reports closed as discarded case were excluded.

The participants in the study were described according
to their sociodemographic, epidemiological, and clinical
and laboratory characteristics. Sociodemographic
variables, were extracted from the database:

- date of early symptoms;

- federative unit and municipality of residence;

- age (in years: 10 to 14, 15 to 19, 20 to 29, 30 to 39,
40 to 49);

- ethnicity/skin color (white, black, Asian, brown,
indigenous, unknown);

- education level (years of schooling: 0, 1to 3, 4to 7,
8to 11, less than 12, unknown); and

- trimester of pregnancy (1st, 2nd, 3rd, unknown).

The epidemiological, clinical and laboratory data
researched were:

- confirmation criteria (laboratory, clinical-
epidemiological, under investigation, unknown);

- final classification used by the Ministry of Health up to
2013 (classical dengue, hemorrhagic dengue, dengue
with complications, dengue shock syndrome, under
investigation, unknown);

- final classification used by the Ministry of Health from
2014 onwards (dengue, dengue, dengue with warning
signs, severe dengue, unknown);

- hospitalization (yes, no, unknown);

- outcome (cure, death by dengue, death due to other
cause, unknown);

- serological test IgM (reagent, not reagent, inconclusive,
not performed);

- NS1 antigen test (positive, negative, inconclusive, not
performed);

- viral isolation (positive, negative, inconclusive, not
performed);

- RT-PCR (positive, negative, inconclusive, not
performed); and

- serotype (DENV 1, DENV 2, DENV 3, DENV 4).

The incidence of dengue in pregnant women was
calculated by the ratio between the total number of
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probable cases of dengue in pregnant women and the
population of live births registered in the Information
System on Live Births (Sinasc). In the comparative
analysis with the general population and non-pregnant
women at reproductive age, the same definition criteria
of probable cases for pregnant women was used.

The percentage of cases investigated was obtained
from the proportion of cases with the variable ‘final
classification’ filled among all probable cases,
multiplied by 100.

The fatality due to dengue in pregnant women was
calculated as the proportion of deaths by dengue
among the probable cases, times 1,000 (%o).

The data analysis was conducted with the SPSS®
(Statistical Package for the Social Sciences) version
23, Microsoft Office® Excel® 2010, TabWin® version
3.2, and Epi Info 7® version 7.1.5.2.

Although this is a descriptive study, having as its main
objective the characterization of dengue in pregnant
women according to the distribution of variables related
to person, time and place, there has been a comparison
between the studied group (pregnant women) with an
external group (non-pregnant women at reproductive
age). For that, we calculated the fatality ratio for dengue in
pregnant women, according to the trimester of pregnancy,
and fatality by dengue among non-pregnant women at
reproductive age. The Chi-square test was used to compare
those groups, with statistical significance level of 5%.

The design of the study was approved by the
Research Ethics Committee of Clinical Hospital of the
Federal University of Goids (CEP/HC/UFG) — Report
No. 615,256/14 — on April 14", 2014, and developed
in accordance with the ethical principles established
by the Resolution of the National Health Council (CNS)
No. 466, dated December 12%, 2012.

Results

The 43,772 probable cases of dengue in pregnant
women in Brazil, between 2007 and 2015, occurred in
residents of 3,218 municipalities distributed in the five
macroregions of the country, with higher concentration
of cases in the Southeast region (44.3%), followed
by the Northeast (24.8%), Midwest (17.1%), North
(10.0%) and South (3.8%).

Overall, the incidence of dengue in pregnant
women, in each region of the country, was similar
to the occurrence of cases observed in the general

population of these areas (Figure 1). The years with
the highest number of dengue cases in the population
showed a higher incidence of dengue in pregnant
women (depending on the region): from 3.3 in 2009
to 816.6 cases per 100 thousand live births in 2010.

In Table 1, the sociodemographic characteristics of
pregnant women with dengue in Brazil are presented.
There has been similar distribution over the years, with
higher frequency of pregnant women between the ages of
20and 29 (44.1%), ethnicity/skin color white and brown
(74.2%), and with 8 to 11 years of schooling (34.1%).
The proportion of cases by trimester of pregnancy showed
similar distribution, with a slightly higher frequency in the
second trimester of pregnancy (32.6%). The percentage
of cases investigated was of 81.6% and 34.1% of the
cases were confirmed by laboratory criteria. According
to the final classification, 1.7% of the records were
characterized as severe forms of the disease (HDE, DSS,
DFC and severe dengue), and the rates of hospitalization
and fatality rate due to dengue were 5.4% and 1.6%o,
respectively. The year of 2015 concentrated the largest
number of recorded cases of the disease (18.4%),
followed by 2013 (18.2%) and 2010 (16.4%); the year
of 2014 (6.1%) presented the lowest occurrence.

Of all the pregnant women with laboratory
confirmation, 84.2% underwent serology tests and
10.7% underwent tests for the NS1 antigen. Among the
150 pregnant women who underwent viral serotype
identification, DENV1 was found in 62.7%, DENV4 in
20.0%, DENV2 in 11.3% and DENV3 in 6.0%.

In Figure 2, the fatality rate distribution for dengue
among non-pregnant women at reproductive age is
presented, with variation from 0.2 to 0.6 per 1,000
cases, being lower than those observed in the pregnant
women in the study. Pregnant women with infection
during the third trimester, who reached the fatality rate
of 11.7 per 1,000 cases in 2008, stood out.

The result of the association between fatality rate by
dengue and pregnancy and the trimester of occurrence
of the disease is presented in Table 2. The risk of death by
dengue was higher in the population of pregnant women
in the study (ratio=3,95; 95%CI=3.07;5.08];p<0.001),
if compared to the same risk in the population of non-
pregnant women at reproductive age. When stratified
by trimester of pregnancy, the risk was higher during
the third trimester (ratio=8.55[95%CI = 6.08;12.02];
p<0.001); and statistically significant in the first
trimester, but not in the second.
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Table 1 - Sociodemographic and epidemiological characteristics of the probable cases of dengue in pregnant
women (n = 43,772), per year, Brazil, 2007-2015

Year of initial symptoms

Characteristics
2007 2008 2009 2010 2011 2012 2013 2014 2015

Total of probable cases (N) 3,805 3,902 3175 7198 4,105 2,908 7953 2,667 8,059
Age (inyears) (%)
10-14 6.6 7.2 5.5 5.1 49 4.8 3.1 3.1 2.6
15-19 14.7 18.0 17.9 16.4 17.9 18.4 17.5 16.7 15.9
20-29 37.8 41.6 449 43.2 44.0 46.4 44.6 46.4 46.5
30-39 253 214 221 24.5 25.1 23.5 26.4 25.8 279
40-49 15.6 1.8 9.6 10.8 8.1 6.9 8.4 8.0 71
Ethnicity/skin color (%)
White 38.6 273 311 39.3 34.1 29.0 371 39.3 39.6
Black 5.6 7.0 6.4 53 6.6 6.6 6.1 54 4.8
Asian 6.0 3.9 24 23 1.6 1.5 1.2 0.8 11
Brown 35.5 40.2 45.1 35.1 424 459 374 37.7 34.1
Indigenous 3.2 2.0 2.1 1.8 11 13 0.5 0.5 0.4
Unknown 1.1 19.6 12.9 16.2 14.2 15.7 17.7 16.2 20.0
Education level (in years of schooling) (%)
0 0.7 0.5 0.4 0.3 0.6 0.4 0.3 0.3 0.1
13 4.8 5.0 4.5 4.2 39 3.9 2.8 2.6 24
4-7 223 17.8 18.2 15.3 14.9 15.5 12.8 1.8 10.4
811 31.6 26.2 35.3 33.7 32.6 33.7 37.0 379 35.8
>12 49 3.7 5.6 5.7 6.0 6.3 7.2 8.6 8.2
Unknown 35.6 46.8 36.0 40.8 21 403 40.0 38.8 43.1
Trimester of pregnancy (%)
1 30.2 26.5 24.6 27.0 234 24.8 25.7 25.1 26.7
2 34.2 26.2 309 320 343 321 34.2 343 333
3 15.0 23.0 254 25.2 25.0 254 25.1 26.2 271
Unknown 20.7 24.2 191 15.8 17.3 17.7 15.0 14.4 12.9
Investigated cases (%) 771 75.8 823 87.6 86.0 76.1 83.6 85.9 71.0
Laboratory-confirmed cases (%) 424 28.4 31.6 34.6 39.3 30.6 32.2 39.6 324
Final classification (%)
Classical dengue 75.6 70.3 79.7 85.4 84.0 74.5 82.7 8.1 3.5
Dengue with complications 1.0 43 1.8 1.7 14 1.3 0.5 0.1 -
Hemorrhagic dengue fever 0.4 1.2 0.7 0.5 0.5 0.3 0.2 - -
Dengue Shock Syndrome 0.1 - 0.1 - - - 0.1 - -
Dengue - - - - - - 0.1 74.7 11
Dengue with warning signs - - - - - - - 2.7 21
Severe dengue - - - - - - - 0.3 0.3
Unknown 229 24.2 17.7 12.4 14.0 239 16.4 14.1 23.0
Hospitalized cases (%) 1.0 4.6 23 5.5 9.5 8.0 4.7 8.2 5.5
Fatality * (%o) 2.6 3.6 19 1.4 0.7 14 0.9 1.5 0.7

a) The fatality rate was estimated by dividing the number of deaths due to dengue by the number of probable cases of the disease, times 1,000.
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Discussion

This study presents a detailed characterization of
the probable cases of dengue in pregnant women,
from 2007 to 2015. The occurrence of more than
40 thousand cases of pregnant women with dengue
in Brazil at that period highlights the burden of this
disease in one of the groups that require special
attention from health services. As expected, the
incidence of dengue in pregnant women accompanied
the occurrence of cases in the general population,
in all regions of the country, with high proportion of
cases investigated by the surveillance system. Fatality
by dengue among pregnant women was higher than
in the population of women at reproductive age, with
greater risk of death in the third trimester of pregnancy.

Laura Branquinho do Nascimento et al.

The dengue surveillance system in Brazil was
established since the introduction of the virus in
the country, and assessed as consistent, timely and
representative for the notification of cases, with
appropriate positive predictive value.” In comparison
with data for the general population available in
Sinan (unpublished data), the percentage of cases
investigated during the same period was of 62.8%
(95%C1=62.8;62.9) and laboratory confirmation of
30.4% (95%CI=30.4;30.5); lower values than the
percentages observed for pregnant women in this
study. Although the attributes of the dengue surveillance
system for special groups of the population have not
been previously assessed, the results of this study
reinforce the surveillance quality for the group of
pregnant women.

Fatality /1,000 probable cases

2007 2008 2009 2010

= First Trimester

— - Second Trimester ~ —— Third Trimester

20M 2012 2013 2014 2015

Denguein
non-pregnant women

—--. Pregnant women
(all trimesters)

Figure 2 - Fatality rate of dengue in pregnant women (per 1,000 probable cases), according to the trimester of
pregnancy, and fatality by dengue among non-pregnant women at reproductive age, Brazil, 2007-2015

Table 2 - Ratio between dengue fatality among pregnant women, according to the trimester of pregnancy, and
fatality among non-pregnant women at reproductive age, Brazil, 2007-2015

Study groups De:::g:: ko Probable cases (pF:::’I(i)tgo) (9§;Zic1, ) P-value®
1t Trimester 14 11,447 1.2 3.30(1.95;5.59) <0.001
2" Trimester 10 14,272 0.7 1.89(1.02; 3.53) 0.068
34 Trimester 34 10,734 3.2 8.55(6.08; 12.02) <0.001
Pregnant women 64 43,772 1.6 3.95(3.07;5.08) <0.001
Non-pregnant women at reproductive age 1,110 2,997,118 0.4 1.00 (reference)

a) 95%Cl: confidence interval of 95%
b) Chi-square test (p<0.05)
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The surveillance routine recommends the investigation
of all cases in this group, with priority for laboratory
confirmation.” The characterization of pregnant women
in this study found a high percentage of investigated
cases, reflecting the surveillance system's attention to
this group. However, less than one third of the cases in
pregnant women were confirmed by laboratory criteria,
hence there is need for greater priority for the closure
of cases by specific laboratory criteria, once pregnant
women are considered a special group in health care.

The incidence of dengue in pregnant women has
followed the trend of the occurrence of the disease
in the general population, that is, higher number
of probable cases in the years with epidemics. The
incidence of dengue in pregnant women is higher
than the incidence in the general population, in all
country regions and years. This higher incidence
may be associated with the increasing demand for
health services by pregnant women, when they feel
the symptoms of the disease, and the better attention
of such services to pregnant women, since they are
considered a special group in health care.”" In this
scenario, the underreporting of cases may be lower,
and the data on the occurrence of the disease more
reliable, when compared to data of dengue among the
general population.

In the Northeast region, there has been an increase
in the number of cases of dengue in pregnant women,
especially in the first months of 2015. Such growth
was not observed significantly in other years, or in the
other regions of the country. This period coincides with
the occurrence of cases with dengue-like symptoms,
yet without laboratory confirmation of Zika virus
circulation, held only in April of that year.'® Considering
the similarity of clinical manifestations between dengue
and Zika virus, the results suggest that the peak of
notifications of dengue in pregnant women observed
is the reflection of premature identification — by the
dengue surveillance system — of the Zika virus epidemic
in that region.

The occurrence of severe forms of dengue is
associated with viral risk factors, such as the continuous
circulation of four serotypes, host organism factors
such as immune status, besides age, the presence of
comorbidities, and also genetic predisposition.>*'? The
proportion of severe cases observed in pregnant women
was higher than the 0.1 to 0.5% variation identified in the
systematic review with data from the general population

of Brazil (2000 to 2010).” Dengue infection during
pregnancy has been associated with adverse maternal
outcomes, such as hemorrhage and maternal death %
Studies with pregnant women in the municipality of Rio
de Janeiro, in 2007-2008, and in the African and Asian
continents, in 2008-2009, verified fatality rates ranging
from 30 to 220%o,'**"* superior to those found in this
present study. However, those studies were conducted
among populations of pregnant women from different
scenarios, such as pregnant women hospitalized or in
countries located in Asia, where there are higher rates
of severe cases and mortality from dengue, or in places
with a predominance of the viral serotype DENV2, which
may be associated with increased virulence, with efficient
replication and high viral burden, causing inflammatory
and toxic effects.”®

The occurrence of maternal death in pregnant
women with dengue infection has been linked mainly
to hemorrhage related to thrombocytopenia and
endothelial dysfunction during acute infection, and
the complications arising from direct damage to the
placenta in the first trimester of pregnancy, leading to
anatomical and functional anomalies.*?* The fatality
found in pregnant women investigated was similar to
that found for the general population in Brazil, whose
rates are below 3%..”%” However, a more appropriate
comparison would be with the group of women at
reproductive age, which usually does not present other
factors associated to death by dengue, as being over 45
years of age or present comorbidity.*”*

When comparing the fatality rates in pregnant
women with the fatality of the population of women at
reproductive age, during the period of the study, we
observed a risk of death by dengue about four times
higher, especially in the third trimester of pregnancy.
Similarly, another study, conducted in Rio de Janeiro
State in 2007-2008, identified a higher risk for
pregnant women of developing severe forms and of
death due to the disease, especially during the third
trimester of pregnancy.’

This study finds some limitations inherent to the use of
secondary data from the passive surveillance system. The
underreporting of cases and the existence of incomplete
records may compromise the analysis of some variables.
Notwithstanding, the occurrence of underreporting,
a prior assessment of the dengue surveillance system
characterized the activities as consistent, which makes
this system able to identify trends.>
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This characterization of dengue among pregnant
women was carried out in the period of greatest
transmission of the disease in Brazil, with over 40
thousand cases coming from the five macroregions
of the country. Given the importance of Brazil in the
world scenario of dengue transmission, the findings
reinforce the recognition of pregnant women as a
vulnerable group, due to the worsening of the disease,
or to the occurrence of maternal death by dengue.
Moreover, the large number of pregnant women with
dengue expresses the magnitude of the potential risk
of pregnant women to be infected by other arboviruses,
which can lead to serious infection and neonatal
death. It is the case of infected mothers at delivery, of
chikungunya fever infection, and of microcephaly and
other congenital anomalies, in live births from pregnant
women infected with the Zika virus.'>* Specific
measures, such as treatment priority, investigation
of cases and the collection of specific exams, already
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