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RESUMO

Objetivo: analisar a distribuigao espacial, incidéncia e sazonalidade da dengue no estado do Rio de Janeiro entre 2016 e 2023.
Método: estudo ecoldgico descritivo com dados secundarios do SINAN. Foram calculadas taxas de incidéncia por 100.000
habitantes e gerados mapas tematicos com o Tabwin. Resultados: notificaram-se 305.748 casos no periodo, com picos
epidémicos em 2016 e 2023. A sazonalidade mostrou maior niimero de casos entre margo e junho, especialmente em abril e
maio. As regioes Noroeste Fluminense e Baixada apresentaram as maiores taxas. Houve queda significativa nos casos durante
a pandemia de COVID-19. Conclusao: a dengue permanece endémica e demanda agdes continuas de vigilancia, imunizagio,
capacitagao profissional e politicas publicas eficazes. O uso de novas tecnologias como vacinas e o controle bioldgico com
Wolbachia podem auxiliar na redugao dos casos.

DESCRITORES: Infecgdes por arbovirus; Notificagdo de doengas; Sistema de informagdo em salde; Vigilancia em satide publica.
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ABSTRACT

Objective: to analyze the spatial distribution, incidence, and seasonality of dengue in Rio de Janeiro State from 2016 to
2023. Method: descriptive ecological study using SINAN data. Incidence rates per 100,000 inhabitants were calculated and
thematic maps were created using Tabwin. Results: a total of 305,748 cases were reported, with epidemic peaks in 2016 and
2023. Seasonality revealed a concentration of cases between March and June, particularly in April and May. The Northwest
and Baixada Fluminense regions had the highest rates. A sharp decline in cases occurred during the COVID-19 pandemic.
Conclusion: Dengue fever remains endemic and requires ongoing surveillance, immunization, professional training, and
effective public health policies. New technologies, including vaccines and Wolbachia-based biological control, may reduce the
incidence of the disease.

DESCRIPTORS: Arbovirus infections; Disease notification; Health information systems; Public health surveillance.

RESUMEN

Objetivo: analizar la distribucion espacial, la incidencia y la estacionalidad del dengue en el estado de Rio de Janeiro entre
2016 y 2023. Método: estudio ecoldgico descriptivo con datos secundarios del SINAN. Se calcularon tasas de incidencia
por 100.000 habitantes y se elaboraron mapas tematicos con Tabwin. Resultados: se notificaron 305.748 casos, con picos
epidémicos en 2016 y 2023. La estacionalidad mostré concentracion de casos entre marzo Yy junio, especialmente en abril y
mayo. Las regiones del Noroeste Fluminense y Baixada presentaron las tasas mas altas. Durante la pandemia de COVID-19
se observé una fuerte disminucién en los casos. Conclusion: el dengue sigue siendo endémico y exige vigilancia continua,
inmunizacion, capacitacion profesional y politicas publicas eficaces. Tecnologias como las vacunas y el control biologico con
Wolbachia pueden ayudar a reducir su incidencia.

DESCRIPTORES: Infecciones por arbovirus; Notificacion de enfermedades; Sistemas de informacion en salud; Vigilancia
en salud publica

INTRODUCTION the virus in Brazil, primarily due to climate change and

the unplanned growth of urban centers, which does not

Dengue is an arbovirus of extreme epidemiological guarantee adequate infrastructure for the population. The

relevance, particularly in the Americas. It is caused by a 1, of water, accumulation of standing water, ineffective

Flavivirus of the Flaviviridae family and is transmitted in collection and disposal of solid waste, and intense foot traffic,

urban areas by the bite of the Aedes aegypti mosquito, which coupled with the humid climate and high temperatures,

usually proliferates in stagnant or standing water. The clinical 0 0 oo led proliferation of the dengue

spectrum of infection is highly variable and can presentas v, .5 prevention and control of dengue are also related to

asymptomatic, oligosymptomatic, or progress to hemorrhagic o, i1onmental surveillance of Aedes aegypti with the help

1
fever or shock. of vector control teams. These teams must inspect the places

Classic cases of dengue present with sudden high fever they visit for foci conducive to the mosquito’s reproduction

(102-104°F), severe headache, retroorbital pain, arthralgia, and proliferation. They must also provide guidance through

myalgia, nausea, vomiting, asthenia, and rash. They may als . . .
yalgla, nausea, vomiting, ast ’ S ymayalso  educational measures regarding vector control and disease

resent with hemorrhagic manifestation h hi . N . L e s o
present with hemorrhagic mantlestations, such as petechiae,  gjssemination, monitor risk situations, and report situations

. . . . . )
gingivorrhagia, epistaxis, and hematuria. of irregularities that endanger public health to the state or

The dengue virus has four antigenically distinct serotypes:
DENV-1, DENV-2, DENV-3, and DENV-4. Dengue is

considered endemic globally in more than 100 tropical and

municipal coordination.
The first recorded cases of dengue fever in Brazil date
back to 1916 in Sao Paulo and 1923 in Niteréi. Last year,

subtropical countries, including those in the Americas, a French ship docked in Salvador, Bahia, with suspected

Africa, Asia, the Middle East, the Pacific Islands, and the

cases, though no autochthonous cases were recorded in
Western Pacific Region. Approximately 4 billion people live

the city. A serological survey conducted in the Amazon
in at-risk areas.’

The National Health Surveillance Agency (ANVISA)*
acknowledges that there are factors favoring the spread of

in 1953-1954 revealed evidence of dengue seropositivity,
indicating that the virus had circulated in the region. The
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first clinically and laboratory-confirmed dengue epidemic
in the country occurred in Boa Vista, Roraima, in 1981.
Twelve thousand cases were estimated, and two virus
serotypes were isolated during the epidemic: DEN-1 and
DEN-4. However, the virus did not spread to the rest of the
country because it was quickly controlled.® Soon after, in
1986, an epidemic occurred in Rio de Janeiro, and the Aedes
aegypti mosquito quickly dispersed over extensive areas of
the country. Currently, the vector has been identified in at
least 1,754 municipalities distributed across 18 federated
units. However, these data only relate to areas covered by
the National Health Foundation’s activities, meaning an
even greater number of municipalities may be infested.”

According to Brazil’s latest epidemiological bulletin,
6,528,563 probable dengue cases were reported between
epidemiological weeks 1 and 37 of 2024. An incidence
coefficient of 3,215.1 cases per 100,000 inhabitants was
also observed. Compared to the previous year, the number
of cases increased by 395.8%. The macro-regions with
the highest incidence rates were the Southeast, Midwest,
and South. The highest incidence rates occurred in the
Federal District, Minas Gerais, Parand, Santa Catarina,
Sao Paulo, and Goids. Cases of severe dengue and dengue
with alarm signs were concentrated in the Southeast
Region (48.3%). Regarding mortality, Sao Paulo (1,679),
Minas Gerais (995), Parana (660), the Federal District
(440), Goids (381), and Santa Catarina (338) accounted for
84.1% of confirmed deaths nationwide. Rio de Janeiro had
a total of 221 confirmed deaths and 296,017 probable cases,
which highlights its significant role in the epidemiological
situation of dengue in Brazil. Given that arboviruses present
a challenge to Brazilian public health and interventions
are related to vector control and continuous analysis of
the population’s health, monitoring the incidence and
seasonality of dengue cases in Rio de Janeiro based on
current data is relevant, as is mapping the spatial distribution
of the disease by municipality.

This study aims to reinforce actions and services based on
epidemiological evidence to prevent and educate the public
about controlling the disease in urban spaces. The study
describes the incidence and seasonality of reported dengue

cases in the Notifiable Diseases Information System (SINAN)
in the state of Rio de Janeiro from 2016 to 2023.

METHOD

This ecological, descriptive study examines the incidence
and seasonal patterns of dengue in the state of Rio de Janeiro.
It considers all dengue cases reported in the Notifiable
Diseases Information System (SINAN), made available
by the Department of Informatics of the Unified Health
System (DATASUS).

The study was conducted in the state of Rio de Janeiro due
to its high number of reported arbovirus cases, highlighting
the need for improved prevention and control measures.
According to the Brazilian Institute of Geography and Statistics
(IBGE), the state had an estimated population of 16,055,174
in 2022 and an estimated population of 17,219,679 in 2024.
This population is distributed across 92 municipalities.
Administratively, Rio de Janeiro is divided into eight macro-
regions and covers 43,750.425 km?.

All dengue cases reported in the state from 2016 to 2023
were considered. The incidence rate per 100,000 inhabitants
was calculated, and thematic maps were prepared using
Tabwin software to identify areas with the highest incidence.
To analyze the temporal evolution of cases between 2016 and
2023 in Rio de Janeiro, historical series graphs were generated
using Microsoft Excel.

As this study uses secondary, publicly available, aggregated
data without the possibility of identifying individuals or
posing risks to them, the present research does not require
consideration by the Research Ethics Committee. This study
is an integral part of a research project that was submitted to
and approved by the Ethics Committee of the State University
of Rio de Janeiro (CEP/UER]J) with opinion number 4,000,701
and a certificate of presentation for ethical appraisal (CAAE)
number 31057620.0.0000.5282

RESULTS

A total of 305,748 dengue cases were reported throughout
the state from 2016 to 2023.
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Figure | - Incidence of dengue per 100,000 inhabitants. Rio de Janeiro State, Brazil, 2016-2023
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In 2016, 87,866 cases were reported, resulting in an incidence
rate of 528.29 cases per 100,000 people. This represented an
epidemic year. The municipalities with the highest number
of reported cases were Rio de Janeiro (26,344), Sao Gongalo
(7,990), Nova Friburgo (7,792), Itaperuna (4,188), Volta Redonda
(3,998), Niterdi (3,873), Cordeiro (2,073), and Saquarema
(2,563). Cordeiro had the highest incidence rate (9,797/100,000),
followed by Natividade (7,954.09/100,000) (Figure la).

In 2017, 10,985 cases were reported with an incidence
rate of 65.70 per 100,000 people. The municipalities with
the highest number of reported cases were Rio de Janeiro
(3,765) and Sao Gongalo (1,742). Regarding incidence,
Saquarema (1,063.69/100,000), Areal (749.40/100,000), Pirai
(460.63/100,000), Itaborai (284.86/100,000), and Itaperuna
(220.01/100,000) stood out. Additionally, 18 municipalities
had no reported cases (Figure 1b).

In 2018, 14,849 cases were reported, with an incidence rate
of 86.53 per 100,000 people. The municipalities with the highest
number of reported cases were Rio de Janeiro (5,587), Itaborai
(2,727), Niteroi (1,907), and Sdao Gongalo (1,200). Regarding
incidence, the following stood out: Itaborai (1,142.46/100,000),
Pirai (668.99/100,000), Niteroi (372.62/100,000), Santo Antonio
de Padua (328.15/100,000) and Itaperuna (311.81/100,000),
Marica (306.74/100,000), Tangua (248.01/100,000), Itaocara
(240.89/100,000), Aperibé (172.24/100,000), and Italva
(172.04/100,000) (Figure 1c).

In 2019, 32,011 cases were reported, with an incidence
rate of 185.41 per 100,000 people. The municipality of Rio
de Janeiro accounted for approximately 56.41% of the cases
observed in the state of Rio de Janeiro, and Volta Redonda
reported 2,797 cases. The municipalities with the highest
incidence were: Miracema (2,708.47/100,000), Sdo Francisco de
Itabapoana (2,025.83/100,000), Pirai (1,123.75/100,000), Volta
Redonda (1,024.50/100,000), and Bom Jesus de Itabapoana
(921.93/100,000). Notably, Miracema had 736 cases, Sao
Francisco de Itabapoana had 855 cases, and Pirai had 329
cases. Thus, even relatively low absolute number of cases can
result in a high incidence rate due to random fluctuations in
rates in sparsely populated municipalities.

In 2020, the first year of the pandemic in Brazil, there was a
drastic decline compared to previous years. The state had 4,479

cases, for a total incidence of 25.78 per 100,000 inhabitants.
The municipality of Rio de Janeiro stood out again with 1,192
cases, representing 26.6% of the state total. Additionally, 16
municipalities did not report any cases (Figure le).

In 2021, the incidence rate was 15.40 per 100,000 people,
and the total number of reported cases was lower (2,689 in
the state). There were 23 municipalities with no reported
cases, making it the year with the lowest number of cases
in the period. The municipalities with the highest incidence
were: Pirai (268.44/100,000), Sapucaia (257.25/100,000),
and Barra Mansa (229.98/100,000). It should be noted that
these municipalities had only 80, 47, and 426 reported cases,
respectively (Figure 1f). The municipalities with the highest
absolute number of cases were Rio de Janeiro (856), Barra
Mansa (426), and Barra do Pirai (114).

In 2022, a new increase in cases was observed
compared to previous years, with a total of 10,945 cases
and an incidence rate of 62.33 per 100,000 inhabitants.
Notably, the municipalities of Rio de Janeiro and Macaé
presented 4,413 and 1,216 cases, respectively, accounting
for 51.4% of the state’s cases. The municipalities with the
highest incidence were: Aperibé (2,513.76/100,000), Sdao
José de Uba (948.58/100,000), Cambuci (708.40/100,000),
Carapebus (647.76/100,000), Italva (588.01/100,000), Carmo
(564.97/100,000), and Macaé (448.95/100,000). However, Sao
José de Ub4, Italva, Carmo, Cambuci, and Carapebus did
not have a high absolute number of cases (69, 91, 109, 110,
and 111, respectively) (Figure 1g).

In 2023, there was a significant increase in cases, making
it an epidemic year with 49,876 cases and an incidence rate of
282.43 per 100,000 people. Rio de Janeiro stood out with 22,210
cases, representing 45% of the state’s total, and an incidence rate
of 325.12 per 100,000 people. Campos dos Goytacazes followed
with 3,442 cases and an incidence rate of 659.), Itaperuna (2,097
cases and an incidence of 1,988.22/100,000), Resende (2,028
cases and an incidence of 1,500.80/100,000), Angra dos Reis
(1,993 cases and an incidence of 920.27/100,000), and Duque
de Caxias (1,362 cases and an incidence of 145.02/100,000).
The North Fluminense region and the Baixada Fluminense
were the most affected areas. No municipalities reported no
cases that year (Figure 1h).
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Figure 2 — Dengue seasonality in the State of Rio de Janeiro, Brazil, 2016 — 2023
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Figure 2 shows the monthly distribution of cases reported
during the years studied, characterizing 2016 and 2023
as epidemic years.

In terms of seasonality, the months from January to July
stood out in 2016, with a peak in April (18,464 cases). This is
consistent with literature on the seasonal period of arboviruses
in the country. In 2017, the months from January to May stood
out, with a peak in March (1,638). In 2018, the months from
January to June stood out, with a peak in April (2,967). In
2019, the period from April to June stood out, with a peak in
May (10,303). In 2020, a year atypical due to the onset of the
SARS-CoV-2 pandemic in Brazil in March, January (1,011
cases) and February (1,010 cases) saw the highest increases.
In 2021, despite the decline in reported cases, the period from
March to June saw a notable increase in cases. In 2022, the
period from April to June saw a peak in May (3,066 cases). In
2023, the period from March to June saw a notable increase in
cases, also peaking in May (7,860 cases). (Figure 2).

Therefore, in general, there is an increase in cases from
March to June, consistent with literature on the seasonal
occurrence of arboviruses in the country.

DISCUSSION

Of the years studied, 2016 and 2023 stood out as epidemic
years. There was a significant decline in reported cases in 2020
and 2021, one probable cause of which was the pandemic. A

study in the Brazilian state of Sdo Paulo indicated a reduction
in dengue cases associated with increased social isolation
during the pandemic. The researchers suggested that decreased
human mobility may have contributed to the reduction in
dengue virus transmission since movement plays a significant
role in spreading the disease. This may also explain the low
number of cases reported in Rio de Janeiro.

The years 2023 and 2024 were marked by temperature
and rainfall anomalies resulting from the El Nifio weather
phenomenon and human impact on the environment.
Consequently, several countries, especially in the Americas,
have experienced an increase in suspected dengue cases.'?
Rio de Janeiro was also affected by this phenomenon. Its
sociodemographic characteristics, such as disorderly urban
growth and climatic conditions, favor the proliferation of the
mosquito vector."”

A study of dengue cases in Brazil between January 2001
and January 2019 complements the information that rainfall
and humidity contribute to the spread of the disease. The risk
of dengue increases after three months in wet periods.'* The
State of Rio de Janeiro has a predominantly humid climate,
making it susceptible to greater epidemics.

Other studies suggest that global warming may affect
the epidemiology of dengue in the long term due to the
association of increased Aedes aegypti populations with
higher temperatures and rainy periods. Since these factors
affect vector dynamics and dengue is strongly related to these



Silvano et al. 7

climatic variables, climate change, specifically global warming,
is expected to impact the epidemiology of this disease in the
country and worldwide."

The geographic distribution shown on the maps indicates
that the northwest region of the state had the highest incidence
rates in four of the eight years of the studied period. Other

studies's!”

show that this region stood out in relation to
the others in terms of dengue and other arboviruses. This
highlights possible problems regarding environmental
surveillance of the vector. This may also be related to factors
not evaluated in this study, such as an impaired water supply,
standing water accumulation, and a deficit in solid waste
collection and disposal. These conditions are favorable for
the proliferation of the vector and result in an increase in
dengue fever cases.>'

Preventing arboviruses requires a holistic approach that
covers basic sanitation, environmental management, and
climate change adaptation. While the availability of treated
water and adequate sewage treatment are fundamental
measures, they are insufficient to contain vector proliferation."
However, improving these measures is an initial and essential
step toward resolving the epidemics that devastate the Brazilian
population. Health education is necessary to make the
population aware of their responsibility to take care of their
own health and avoid behaviors that favor the proliferation of
vectors and the spread of arboviruses in urban areas.'

Another relevant factor is underreporting and delays in
notification, processing, and transfer of information due
to the possible misuse of SINAN. There was a coincidental
decrease in notifications during the period when the country
intensified health actions to combat the pandemic, suggesting
underreporting during a period when an increase in dengue
cases would be expected in Brazil. The lack of knowledge and
perception of the importance of surveillance and notifiable
diseases are factors that contribute to underreporting by
health professionals responsible for reporting. Furthermore,
delays can be caused by operational problems, such as
failures in the information system itself and its processes.
Thus, underreporting becomes a complex problem influenced
by several factors: lack of knowledge about surveillance
importance, difficulties using SINAN, operational problems,
and undervaluing notifications. This situation compromises the
quality of the data and the health system’s response capacity.”

Advances in technology and health have led to the
development of the QDENGA”® vaccine, which represents a
promising milestone in reducing dengue cases and mortality.
This is especially important after the recent 2024 epidemic,
which had the largest number of probable cases (6,528,563)

to date. The QDENGA® vaccination schedule consists of
two doses. After 18 months, the vaccine is 76.1% effective in
individuals with previous dengue virus exposure and 66.2%
effective in individuals without previous exposure. The
vaccine’s effectiveness against different DENV serotypes ranges
from 95.1% (DENV-2) to 48.9% (DENV-3). The Dengvaxia®
vaccine was previously approved and introduced in Brazil in
2015 for individuals aged 9 to 44 years. However, this vaccine
has only been shown to benefit individuals with prior exposure
to the virus. As QDENGA® was introduced in 2024 and has
only been administered to a limited population due to the
prioritization of the adolescent age group, its full protective
impact on the Brazilian population has yet to be studied
and evaluated.?

Another control method being studied is the use of
Wolbachia, an endosymbiont bacterium not naturally found
in Aedes aegypti. Inserting Wolbachia into the vector makes it
less competent at transmitting dengue, Zika, and Chikungunya
viruses, which could reduce cases of these arboviruses in
the country. Additionally, the bacterium is transmitted to
subsequent generations through eggs. This control method
involves releasing infected adult mosquitoes into target areas
for several months. Releasing these mosquitoes has shown
positive results, but further analysis is needed before the
measure can be implemented on a large scale.”!

CONCLUSION

Dengue fever remains endemic in Rio de Janeiro and Brazil,
posing a significant public health challenge. Despite continuous
health education campaigns, prevention must be intensified
through immunization, training health professionals to
manage and monitor the disease clinically and implementing
public policies to reduce the occurrence of new epidemics.

Epidemiological and environmental surveillance actions
must be intensified in areas with the highest incidence of
arboviruses in the state. Continuous analysis of the health
situation is necessary to enable the development of more
effective control policies. This will enable the creation of
preventive and educational strategies tailored to local needs.
Government actions must prioritize vector control, social
mobilization, and health education. These initiatives must
be continuous and not restricted to epidemic periods to
reduce the annual frequency of cases. Additionally, raising
awareness about the importance of case notification and
investigation by health professionals is essential, as these
data are crucial for planning and implementing prevention
and control measures.
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