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SUMMARY

OBJECTIVE: The aim was to determine the epidemiological profile of dengue fever in Brazil between the years 2014 and 2019.

METHODS: This is an observational, descriptive, cross-sectional, and retrospective study, which was carried out through the analysis of
secondary data collected from the National System of Notification Appeals (SINAN) and from SUS Computer Department (DATASUS).

RESULTS: The total number of reported cases was 5,867,255, and 2015 was the year with the highest cases (1,696,340). The cases were
predominant in the Southeast and Midwest macro-regions, the female sex (55.6%), brown people (48%), and clinical and epidemiological

criteria of confirmation (63.8%). Regarding the age group, it was observed that during the study period, the highest prevalence occurred

in individuals between 20 and 39 years (38.3%). There was a change of serotype from DENV-1 to DENV-2, and dengue was the most

prevalent classification (95.2%). Concerning hospitalization rates, there was a limited necessity of admissions (5.7%), as well as few

deaths due to the notified disease (3,444).

CONCLUSIONS: There was a significant growth in the number of dengue fever cases in Brazil in 2019, which represents a public health problem.
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INTRODUCTION

Dengue is one of the main endemic diseases in Brazil. It is an
arbovirus, transmitted via the bite of the Aedes aegypti mosquito,
and can be divided into four different serotypes: DENV-1,
DENV-2, DENV-3, and DENV-4'. The first report of dengue
in Brazilian territory dates back to the end of the 19th cen-
tury, but only in 1981 it was possible to isolate the serotypes
of the virus, which has since spread throughout the country®.

The classification scheme of dengue divides the disease into
three different categories. The first, dengue without warning
signs, has as initial and main symptom that includes the abrupt
onset of a high fever (39-40°C) in association with severe head-

ache, myalgia, arthralgia, and retro-orbital pain. Patients may

also manifest maculopapular rash, anorexia, diarrhea, nausea,
and vomiting. The symptoms usually improve after the third
day of their onset’.

Some patients, after defervescence of fever, may progress to
dengue with warning signs, the second category of the disease,
presenting severe and continuous abdominal pain, persistent
vomiting, pleural and/or pericardial effusion, ascites, postural
hypotension, hepatomegaly, mucosal bleeding, lethargy, irri-
tability, and progressive increase in hematocrit. These manifes-
tations must always be investigated, since they can lead to the
third and most dangerous category, severe dengue, promoting
a range of outcomes including shock, hemorrhage, organs dys-
function and even death’“.
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The definitive diagnosis of dengue is performed in labora-
tory through the serology and viral antigen detection test. Since
it is not possible to obtain the results of the tests immediately,
the World Health Organization (WHO) recommends that
the tourniquet test should be performed during the screening
of all patients under the suspect of dengue and without the
signs of bleeding®”.

The control of A. aegypti is the main form of disease pre-
vention. From the above findings, it is clear that dengue is a
problem that needs to be tackled in Brazil®. This study aimed
to trace the epidemiological profile of the disease in the coun-
try between the years 2014 and 2019.

METHODS

This is an observational, descriptive, cross-sectional, and retro-
spective study. Data collection was performed using the infor-
mation available at Notifiable Diseases Information System
(SINAN) and at SUS Department of Informatics (DATASUS),
in the period between January 1, 2014 and December 31,
2019. Through them, the relation between Brazilian macro-re-
gions and the following variables were observed: the number of
probable cases, serotypes, sex, race, age group, final diagnosis,
disease progression, need for hospitalization, and the confir-
mation criteria of the disease.

Statistical analysis was performed using SPSS V20, Minitab
16, and Excel Office 2010 software. This study has a signifi-
cance level of 0.05; therefore, all confidence intervals also met
95% of statistical confidence.

Since the data collection was performed online, and all the
data are available at SINAN website and are of public domain,
this research is, thereby, free of ethical risks.

RESULTS

In the period between 2014 and 2019, 5,868,413 suspected
cases of dengue were identified in Brazil. The highest number of
notifications occurred in 2015 (n=1,696,340), followed by 2019
(n=1,557,452), 2016 (n=1,514,873), 2014 (n=591,128), 2018
(n=265,372), and 2017 (n=243,248). Comparing the years of
2014 and 2019, the incidence of dengue increased from 291.5
to 741.12 cases per 100,000 inhabitants, as shown in Figure 1.

Among the analyzed macro-regions, the incidence per 100,000
inhabitants was higher in the Midwest (n=981,320), followed by
the Southeast (n=3,378,636), Northeast (n=1,112,369), North
(n=195,550), and the South (n=200,525) regions (Figure 2).

Regarding the sex of the evaluated population, the males
represented 2,599,974 (44.4%) cases, while the females rep-
resented 3,258,284 (55.6%) cases. As for the age group, the

highest prevalence occurred in individuals between 20 and 39
years (38.3%).

Concerning the race, the brown skin prevailed in the North,
Northeast, and Midwest (80.7, 78.5, and 57.8%, respectively)
regions, while in the Southeast and the South regions the most
affected populations were the whites.

'This study also considered the need for hospitalization, which,
overall, was low, but had most of its occurrences in the North
(10.6%) and the Northeast (9.6%) regions. As for the disease
progression, most patients got cured (n=4,275,802), and a total
of 3,444 people died due to the disease during the study period.

In the matter of serotypes, DENV-1 prevailed (87.5%)
between 2014 and 2017. However, in 2018 and 2019, DENV-2
was the most detected serotype in the country (63%). DENV-
3, the least common of them, was responsible only for 7 cases
in the North, 28 in the Northeast, 20 in the Southeast, 27 in
the South, and 10 in the Midwest regions (Table 1).

THE EVOLUTION OF THE INCIDENCE OF
DENGUE IN BRAZIL
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Figure 1. Evolution of the incidence of dengue in Brazil
between the years 2014 and 2019.

Figure 2. Incidence of dengue in the macro-regions of Brazil
between the years 2014 and 2019.
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Table 1. Sociodemographic characteristics of patients with suspected dengue between 2014 and 2019 (n=5,868,413).

Suspected cases of dengue
Brazil 591,128 1,696,340 | 1,514,873 243,248 265,372 1,557,452
North 48,302 32,096 38,543 21,980 17,668 36,961
Northeast 90,489 328,713 325,046 84,830 66,496 216,795
Southeast 312,181 1,051,063 863,010 53,815 72,587 1,025,980
South 23,062 52,085 71,183 2,601 1,734 49,860
Midwest 117,094 232,383 217,078 80,022 106,887 227,856

Sex
Males 268,619 756,125 656,191 110,483 118,782 689,780
Females 321,551 936,443 855,869 132,481 146,338 865,609

Age group (years)
0-9 48,524 137,191 125,154 25,304 29,391 144,128
10-19 106,056 287,183 251,261 44,668 45,741 261,263
20-39 235,024 645,383 574,879 96,936 102,854 581,937
40-59 146,584 443,178 382,136 54,431 63,123 399,684
60-64 20,450 66,966 57,548 7,578 8,965 62,187
65-69 14,205 46,843 41,576 5,602 6,253 43,521
70-79 15,335 51,780 46,934 6,097 6,554 44,175
>80 4,723 16,924 18,426 2,529 2,396 15,452

Race

White 184,046 549,645 348,773 38,651 59,057 506,064
Black 20,788 52,884 48,749 6,900 8,537 64,786
Asian 3,955 9,162 9,475 1,807 2,491 11,343
Brown 165,529 392,875 427,466 116,667 114,445 573,710
Indigenous 1,410 3,181 3,641 685 830 4,630

Serotype
DENV-1 2,340 5,191 3,785 283 456 4,198
DENV-2 30 71 133 204 687 7,972
DENV-3 12 23 42 9 3 10
DENV-4 611 358 106 51 12 398
DENV not informed 588,135 1,690,697 | 1,510,807 242,701 264,214 1,544,874
Death by dengue 496 1,004 724 205 221 795

Final classification
Dengue without warning signs 447,403 1,297,439 | 1,054,127 164,396 193,367 1,244,823
Dengue with warning signs 8,620 21,934 9,658 2,864 4,536 20,263
Severe dengue 793 1,812 1,027 344 444 1,601

Confirmation criteria
Ignored/Blank 85,880 295,623 398,344 72,585 63,464 228,148
Laboratory 229,507 533,746 326,670 43,313 61,758 421,562
Clinical-epidemiological 269,846 839,656 770,970 121,666 131,899 878,600
Under investigation 5,895 27,315 18,889 5,684 8,251 24,799

Need for hospitalization
Ignored/blank 299,990 929,520 832,166 110,181 100,045 558,356
Yes 19,637 38,273 32,184 11,597 15,042 56,085
No 271,501 728,547 650,523 121,470 150,285 943,011

DENV 1, DENV 2, DENV 3, DENV 4: serotypes
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DISCUSSION

According to the WHO, in the last decades, the incidence of
dengue is increasing exponentially, especially in places near the
tropics, such as the Americas and the Caribbean, and South-
East Asia and Asia-Pacific regions’. It can be explained by fac-
tors such as the hot and humid climate, the low levels of basic
sanitation, disordered urbanization, and the vector resistance
to insecticides and larvicides®’.

In this context, this study showed that, in Brazil, between
2014 and 2019, 5,867,255 cases of dengue were reported, high-
lighting the years of 2015 (n=1,696,340), 2016 (n=1,514,873),
and 2019 (n=1,557,452), in which there was a significant
increase of occurrences. These data are aligned with the bulletin
released by WHO, in 2020, in the Epidemiological Update of
Dengue and Other Arboviruses, and, in Brazil, can be explained
mainly by two events: the increase of rain in these years and
the introduction of a new serotype of the disease, DENV-2,
which barely circulated in the country before 2018, and, since
then, has become the most prevalent serotype of dengue, as
shown in this study'*'".

Still with respect to the serotype, DENV-1 predominated
in 2014, 2015, 2016, and 2017 (n=2,340, 5,191, 3,785, and
283, respectively). Despite that, the number of cases due to
DENV-2, which, since 2018, became the most prevalent sero-
type, started to escalate already in 2017 (n=204).

Referring to the macro-regions of Brazil, two of them stood
out: the Southeast region, which condensed the majority of
dengue notifications (n=3,378,636), and the Midwest region,
which registered the highest incidence per 100,000 inhabi-
tants. The Southeast is the most populous region of the coun-
try, which may have contributed to this being the place with
the most number of notifications'.

Regarding the distribution of cases by sex, similar to what
was evidenced by Martins et al.”?, this study also identified that
the women were the most affected by the disease (55.6%). This
cannot be explained by a single factor; however, Cardoso et al.'*
believed that, in addition to spending more time indoors, a favorable
environment to A. aegypti, women tend to seek health care more
commonly than men, and consequently they are diagnosed more.

Throughout the study period, in the North, Northeast, and
Midwest regions, the brown people was the most afflicted race
(80.7%, 78.5%, and 57.8%, respectively), a result confirmed
by Oliveira et al.’® but opposed to what was found by Santana

e Duarte’®

, who identified a predominance of the white race
(32.4%) in the same regions. However, in the Southeast and
the South regions, the white race was more affected"”.

The analysis of the age group revealed that individuals

between 20 and 39 years (38.3%) were the ones who have fallen
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ill mostly. These results are different than those obtained by
Bravo et al.”® in the Philippines, where the most affected age
group was between 5 and 14 years.

As laboratory tests are not always available, the clinical
and epidemiological criterion was validated by the Ministry
of Health and is usually adopted during endemics/epidem-
ics/pandemics after the circulation of the virus is acknowl-
edged in the area®.

Regarding the final classification of the disease, dengue without
warning signs was the most prevalent (n=4,401,555), while den-
gue with warning signs (n=67,875) and severe dengue (n=6,201)
were less common. Overall, the need for hospitalization was low,
but needed the most in the North (10.6%) and Northeast (9.6%)
regions, which burdened the public health system and highlights
a failure in A. aegypti eradication plan®. These data are remarkably
different in India where, according to Ganeshkumar etal.”’, dengue
is the main cause of hospitalization.

Asalimitation of this study, we identified that the data were col-
lected from a secondary source that is fueled by health professionals,
who often do not fill out the forms correctly, therefore interfering
in statistical analysis and results.

CONCLUSIONS

This epidemiological analysis showed that, in the period between
2014 and 2019, 5,867,255 cases of dengue were reported in Brazil,
and 2015 was the year that registered the majority of notifications.
The highest incidence per 100,000 inhabitants took place in the
Midwest region, and most of the cases occurred in the Southeast
region. There was a switch of serotype predominance which changed
from DENV-1, in 2014 until 2017, to DENV-2 since then.
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