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Abstract: Vaccination against dengue is one of 
the most relevant strategies in combating in-
fectious diseases in Brazil, especially given the 
high morbidity and mortality rates and the so-
cioeconomic impact associated with the dise-
ase. Currently, two vaccines have been appro-
ved, representing a significant advance ( ) in 
controlling the disease in a context in which 
approximately 40% of the world’s population 
remains at risk of infection. This study aimed 
to analyze the host’s immune response to the 
dengue virus, with an emphasis on the role of 
adaptive immunity in preventing severe forms 
and deaths, as well as to discuss the potential 
of vaccination as a central tool for epidemio-
logical control. To achieve these objectives, a 
literature review was conducted in databases 
such as PubMed, SciELO, and Google Scholar, 
in addition to the use of secondary data from 
DATASUS. Two generations of prophylactic 
measures were compared: vector control, based 
on the use of fogging, larvicides, and insectici-
des, and vaccination, represented by the incor-
poration of the Qdenga tetravalent attenuated 
vaccine into the National Immunization Pro-
gram in 2023. The results indicate that, althou-
gh vector control actions remain fundamental, 
their isolated effectiveness is limited, especially 
in the face of climatic conditions favorable to 
the proliferation of Aedes aegypti. In this sce-
nario, vaccination is indispensable but faces 
challenges related to low population adheren-
ce, the need for continuous monitoring of ef-
ficacy against the four viral serotypes, and the 
implementation of public policies supported by 
scientific evidence. It is concluded that comba-
ting dengue requires an integrated approach, 
in which vaccination plays a strategic role and 
should be associated with environmental mea-
sures, epidemiological surveillance, and health 
education in order to consistently reduce the 
incidence, deaths, and costs resulting from the 
disease in Brazil.
Keywords: Dengue, Qdenga, Dengvaxia, 
Immunization, Mortality, Vaccine.
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INTRODUCTION
Dengue is currently the most prevalent ar-

bovirus disease in the world. According to the 
Pan American Health Organization (PAHO), 
about half of the world’s population is at risk 
of contracting the disease. It is a disease cau-
sed by the dengue virus (DENV), belonging 
to the genus Flavivirus and the family Flavi-
viridae, and is a major cause of morbidity and 
mortality in Brazil and in various regions of 
the world, especially in tropical and subtro-
pical areas. Factors such as periods of heavy 
rainfall, rapid urbanization, and poor hou-
sing conditions—including deficiencies in 
basic sanitation and adequate waste manage-
ment—favor the proliferation of the vector. 
Insufficient environmental awareness among 
the population also plays a relevant role in 
this context, since the elimination of breeding 
sites and the containment of mosquito repro-
duction in the home environment depend, to 
a large extent, on individual action. In Brazil, 
the combination of climatic and social factors 
favors the spread of the virus, explaining the 
high frequency of outbreaks in the country 
(Khan et al., 2023; Lessa et al., 2023).

DENV transmission between humans 
can occur through four distinct serotypes 
(DENV-1, DENV-2, DENV-3, and DENV-4), 
mainly transmitted by the bite of female Aedes 
aegypti and, less commonly, Aedes albopictus. 
These serotypes can circulate simultaneously 
in the same region, and reinfection by a diffe-
rent type after previous exposure significantly 
increases the risk of clinical complications 
(Lessa et al., 2023; Ministry of Health, 2024).

The development and availability of den-
gue vaccines represent a milestone in comba-
ting the disease. However, the effectiveness of 
these interventions depends on factors such 
as population acceptance, vaccination covera-
ge, regional epidemiological profile, and inte-
gration with public health policies. Therefore, 
it is essential to analyze vaccination and pu-

blic investments in dengue control in an in-
tegrated manner in order to identify gaps and 
potentialities that can support more effective 
strategies. Understanding this relationship 
can contribute to improving immunization 
actions, strengthening health planning, and, 
consequently, reducing morbidity and morta-
lity associated with the disease in Brazil (Mi-
nistry of Health/SVSA, 2024; World Health 
Organization, 2023).

In this context, integrating scientific evi-
dence and official epidemiological data is 
essential to inform strategic decisions that 
strengthen prevention and control measures. 
Historical analysis of data from the Notifia-
ble Diseases Information System (SINAN), 
combined with a review of scientific evidence 
on vaccination, allows us to understand the 
evolution of the epidemiological scenario and 
identify the potential impact of mass immu-
nization in Brazil. In this context, this study 
sought to analyze, in an integrated manner, 
the scientific evidence and epidemiological 
data on dengue in Brazil, focusing on the ef-
fectiveness and feasibility of vaccination, as-
sociated with public investments, as a strategy 
for disease control and prevention.

MATERIALS AND METHODS
This study adopted a mixed design, consis-

ting of an integrative review of the literature 
and a documentary analysis of secondary data 
on dengue cases in Brazil. The integrative re-
view was conducted with the objective of ga-
thering, critically evaluating, and synthesizing 
scientific evidence on the importance of vacci-
nation in dengue control, considering aspects 
such as the efficacy, safety, and effectiveness of 
immunizers. Bibliographic searches were con-
ducted in the PubMed, LILACS, SciELO, and 
Google Scholar databases. The central theme 
was “The importance of vaccination against 
dengue in the current critical scenario” and 
related descriptors: “immunization,” “tetra-
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valent vaccine,” “dengue,” “public health,” and 
“biotechnology,” in addition to specific terms 
such as “Dengvaxia,” “Qdenga,” and “vaccines 
and public health.” The inclusion criteria co-
vered articles that: (i) were aligned with the 
proposed theme; (ii) were published in jour-
nals indexed in the databases consulted; and 
(iii) were written in Portuguese, English, or 
Spanish. Primary studies, reviews, technical 
documents, and institutional reports were in-
cluded.

At the same time, epidemiological data 
from the Notifiable Diseases Information Sys-
tem (SINAN), available at DATASUS, were 
analyzed for the period from 2002 to 2022, 
followed by a partial analysis from 2023 to 
2025. Annual data on incidence, absolute 
number of cases, hospitalizations, and de-
aths from dengue in Brazil were extracted. 
The information obtained was systematized 
in spreadsheets and analyzed descriptively, 
allowing the identification of temporal trends 
and possible relationships with immunization 
policies. Additionally, data published by the 
Ministry of Health and the National Institute 
of Meteorology (INMET) were consulted.

DEVELOPMENT
Dengue is one of the most relevant arbo-

viruses in the Brazilian epidemiological sce-
nario, representing a serious public health 
problem due to its high incidence, potential to 
cause outbreaks, and significant socioecono-
mic impact (Ministry of Health, 2024; World 
Health Organization, 2023). In recent years, 
Brazil has seen a significant increase in the 
number of cases and the mortality rate asso-
ciated with the disease, even with the adop-
tion of traditional prevention strategies, such 
as vector control.

The first dengue epidemic associated with 
deaths in the Americas occurred in the 1980s, 
and since then, the number has accumulated 
over the years. Since 2007, there has been a 

progressive increase in the number of deaths 
associated with dengue in Brazil. The morta-
lity rate rose from 0.01 per 100,000 people in 
2000 to 0.4 per 100,000 people in 2010. The 
deaths are related to the severe form of the 
disease, which is dengue hemorrhagic fever, 
which still had a fatality rate of 12% that year, 
marking the highest rate recorded in this de-
cade (Bavia et al., 2020; Paixão et al., 2015). 
Since 2011, there has been no decrease in the 
average number of cases in Brazil. 

THE EPIDEMIOLOGY OF DENGUE 
IN BRAZIL
According to the World Health Organi-

zation (WHO), the number of dengue cases, 
both classic and hemorrhagic, has increased 
significantly in recent decades, with an avera-
ge of 80 million annual notifications, 550,000 
hospitalizations, and 20,000 deaths. The year 
2019 stood out as the period with the highest 
global number of cases, affecting all regions 
of the world. The Americas had the highest 
number of notifications, with 3.1 million ca-
ses, of which more than 25,000 were classified 
as severe (Ministry of Health, 2009; World 
Health Organization, 2023).

In Brazil, the first clinical and laboratory 
confirmation of dengue cases occurred be-
tween 1981 and 1982, in the state of Roraima, 
totaling 11,000 records in which the DENV-1 
and DENV-4 serotypes were identified. Since 
then, the country has faced successive epide-
mics, with a progressive increase in the num-
ber of cases. Since 1996, a seasonal pattern has 
been observed, with a higher risk of epidemics 
between October of one year and the middle 
of the following year, with annual incidences 
throughout the national territory (Ministry of 
Health, 2024).

In 2010, the country experienced the lar-
gest outbreak recorded to date, with 1,022,344 
cases, according to data from the Notifiable 
Diseases Information System (SINAN) (Mi-
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nistry of Health/SVSA, 2024). In subsequent 
years, notifications increased significantly, 
reaching almost 2 million cases in 2015 and 
maintaining an annual average of 919,836 re-
cords over the following seven years. In the 
absence of an effective vaccine, control stra-
tegies focused on vector elimination through 
awareness campaigns aimed at eradicating 
breeding sites and using insecticides and lar-
vicides in endemic areas (Ministry of Heal-
th, 2024). However, the increase in numbers 
proved that these measures were not able to 
prevent new serious outbreaks of the disease. 
Mass immunization emerges as the best and 
most effective solution to break this cycle of 
epidemics in alarming numbers in the coun-
try.

VACCINES AGAINST VIRUSES
Until 2023, the only dengue vaccine avai-

lable in the country was Dengvaxia, availa-
ble only in private clinics. However, there is 
controversy because the efficacy and immu-
nogenicity induced by Dengvaxia may not be 
sufficient in the first instance due to the va-
riability in defense among the four serotypes, 
in addition to a considerable contraindicated 
audience (Barreto; Teixeira, 2008).

Qdenga, the second dengue vaccine to ar-
rive in Brazil, was implemented in the public 
health system in 2023 and included in the Na-
tional Immunization Plan (PNI) in 2024, ac-
cording to the Ministry of Health, for children 
aged 10 to 14 years, with a vaccination sche-
dule consisting of two doses three months 
apart. Brazil is the first country in the world to 
include the dengue vaccine in its public vacci-
nation schedule. Currently, both dengue vac-
cines are available in Brazil, both in the public 
and private sectors, in addition to a national 
vaccine that is in the testing phase (Cidade de 
São Paulo Saúde, 2024; Da Silveira; Tura; San-
tos, 2019).

Dengue fever represents one of the greatest 
public health challenges in Brazil, with high 
incidence, wide geographical distribution, and 
significant social and economic impact. Despi-
te government efforts focused on vector con-
trol and public awareness, the disease remains 
endemic, with recurring outbreaks of great 
magnitude, especially in tropical and subtropi-
cal regions. Technological advances in the field 
of immunization, with the development of vac-
cines such as Dengvaxia® and Qdenga®, open 
up new prospects for significantly reducing 
the burden of the disease. However, the effec-
tive incorporation of these strategies depends 
on adequate public policies, sustainable invest-
ments, and public awareness.

EPIDEMIOLOGICAL OVERVIEW OF 
DENGUE IN BRAZIL (2002–2022)
The increase in cases of arbovirus disease is 

directly related to the increased proliferation 
of the vector, the Aedes aegypti mosquito, 
which has a seasonal dynamic of highs related 
to increased temperatures, relative humidity, 
and rainfall, factors that contribute to an in-
crease in the number of mosquito breeding si-
tes – the first stages of mosquito development 
occur in an aquatic environment, egg, larva, 
and pupa. Although the highest vector density 
is generally observed during the rainy season, 
the distribution of rainfall and rainfall patter-
ns vary in different geographical regions of 
the country and are not uniform throughout 
the national territory. In addition, the genetic 
complexity of the vector and the circulation 
of different serotypes also influence the oc-
currence of dengue, regardless of the climatic 
period—therefore, the survival of the vector 
does not depend exclusively on abiotic fac-
tors, and it is crucial to maintain surveillan-
ce and control of the vector throughout the 
year, given its ability to adapt to the human 
environment (Barreto; Teixeira, 2008; Viana; 
Ignotti, 2013).
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According to data available in DATASUS’s 
SINAN (Notifiable Diseases Information Sys-
tem), between 2002 and 2022, there were a to-
tal of 15,975,227 reported cases of dengue in 
Brazil (Ministry of Health/SVSA, 2024).

Graph 1 shows the evolution of the num-
ber of dengue cases in Brazil between 2002 
and 2022, highlighting seasonal variations 
and significant fluctuations between regions. 
The analysis shows that the Southeast Region 
had a high number of notifications in seve-
ral years, with significant peaks especially in 
2010, 2013, 2016, and 2019. This pattern can 
be explained by high population density, in-
tense urbanization, poor urban infrastructure 
in certain areas, and climatic conditions con-
ducive to the proliferation of Aedes aegypti. 
However, the epidemiology of dengue in the 
country is not restricted to this region. 

The graph shows alternating peaks betwe-
en the other regions. The Midwest Region, for 
example, had significant peaks in 2013, sur-
passing the Southeast. This pattern suggests 
greater environmental and climatic vulnera-
bility, which facilitates the maintenance and 
spread of the vector, even with a smaller po-
pulation.

The North and Northeast regions also 
showed increases in the number of cases in 
specific years, as observed in the graph. This 
scenario is possibly associated with the intro-
duction of new viral serotypes, which result in 
large-scale epidemics. Additionally, socioeco-
nomic factors and limitations in basic sanita-
tion infrastructure in these regions enhance 
the persistence and spread of the disease.

The South Region showed a notable incre-
ase in cases starting in 2019, reaching a signi-
ficant peak in 2019 and rising again in 2022. 
This trend suggests an expansion of the vec-
tor’s circulation area to previously less suscep-
tible zones, a phenomenon possibly related to 
climate change and ecological adaptations of 
the mosquito.

In short, the distribution of dengue in Bra-
zil is dynamic and requires prevention and 
control approaches that take regional specifi-
cities into account. The development of effec-
tive strategies must integrate epidemiological 
surveillance, vector control, health educa-
tion, and, when available, targeted population 
immunization, adapting to each local reality 
for a more effective response to the disease.

According to Paixão et al., 2015, the first 
dengue epidemic associated with deaths was 
reported in the Americas for the first time in 
the 1980s, and since then, the number of dea-
ths from dengue fever has been increasing ste-
adily.  According to the same authors, half of 
the dengue deaths reported in the first decade 
of the 21st century in South America occur-
red in Brazil.

Graph 2 illustrates the variations in the 
number of probable deaths from dengue in 
Brazil between 2002 and 2022, highlighting 
distinct mortality patterns between geogra-
phic regions. The Southeast Region consis-
tently had the highest mortality peaks throu-
ghout the period, particularly in 2015, 2019, 
and 2022. In 2015, the region recorded the 
highest peak in deaths for the entire period 
analyzed, suggesting that its high population 
density, rapid urbanization, and favorable cli-
matic conditions contributed to a higher inci-
dence of severe cases and deaths.

Although less populous, the Midwest re-
gion also stood out, with significant peaks in 
deaths in certain periods. In 2009, the region 
recorded a peak in deaths that exceeded that 
of the Southeast. This pattern may be related 
to the combination of a tropical climate fa-
vorable to vector reproduction and, possibly, 
limitations in the response capacity of health 
services during large-scale outbreaks.

The North and Northeast regions, in turn, 
recorded significant increases in the number 
of deaths in specific years. The pattern in the 
Northeast Region (orange) is particularly no-
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1 Chart – NUMBER OF DENGUE CASES IN BRAZIL FROM 2002 TO 2022 BY REGION

Source: Prepared by the authors based on data provided by SINAN (Notifiable Diseases Information 
System), 2024.

2 Chart - NUMBER OF PROBABLE DENGUE DEATHS IN BRAZIL FROM 2002 TO 2022 BY REGION

Source: Prepared by the authors based on data provided by SINAN (Notifiable Diseases Information 
System) (Ministry of Health/SVSA, 2024).
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table for its fluctuations, reflecting the occur-
rence of large-scale epidemics. This scenario 
may be associated with the introduction of 
new viral serotypes and, in general, the in-
fluence of socioeconomic factors and limita-
tions in basic sanitation infrastructure, which 
increase the lethality of the disease.

The Southern Region, which historically 
has had low numbers of deaths, showed a no-
table increase starting in 2019, reaching signi-
ficant peaks in 2022 and 2023. This increase 
suggests the expansion of the vector’s circu-
lation area to previously less affected zones, a 
phenomenon that is possibly related to clima-
te and environmental changes.

Dengue mortality data in Brazil reinforce a 
heterogeneous pattern, influenced by a com-
plex interaction of climatic, demographic, 
socioeconomic factors, and the response ca-
pacity of health services. Therefore, it is es-
sential that control and prevention strategies 
be regionalized, integrating epidemiological 
surveillance, vector control, vaccination, and 
investments in health infrastructure to effecti-
vely reduce the lethality of the disease throu-
ghout the national territory.

Comparing Figures 1 and 2, peaks in dea-
ths follow peaks in cases, as in 2015 and 2016, 
but not every outbreak results in a high pro-
portion of deaths. After the peak in 2016, the-
re was a reduction in 2017. However, in 2022, 
both cases and deaths began to rise again, 
showing that dengue remains a public health 
challenge.

In addition, according to complementary 
data from the INMET report Normal Clima-
tological Brazil 1991-2020 Monthly and An-
nual Accumulated Precipitation (mm) (Graph 
3), during this period, the two regions were 
also among those with the highest accumu-
lated precipitation, with the North reaching 
69,184.80 mm and the Northeast in third pla-
ce with 66,525.40, second only to the Southe-
ast, which reached 66,878.20 mm, which is 

suggestively one of the main factors contribu-
ting to the development of the vector. This su-
ggests that, even with more investment in lar-
vicides and insecticides, other factors—such 
as climate, prevention campaigns, and control 
effectiveness—also influence outbreaks (IN-
MET, 2022).

Graph 3 shows the total accumulated pre-
cipitation in different regions of Brazil from 
1991 to 2020, allowing for a general analysis of 
rainfall volumes. It can be seen that the Nor-
th, Southeast, and Northeast regions recorded 
the highest total rainfall volumes during the 
period. The Midwest and South regions, in 
turn, had the lowest accumulated rainfall vo-
lumes, with 25,466.30 mm and 41,808.70 mm, 
respectively.

Although the graph does not detail seaso-
nality, the analysis of total rainfall volumes 
reinforces the complex relationship between 
climate and dengue dynamics. The high rain-
fall volumes in the North, Southeast, and Nor-
theast regions, together with the particulari-
ties of their distribution throughout the year, 
create favorable conditions for the formation 
of Aedes aegypti breeding sites.

The Central-West Region, even with the 
lowest total rainfall volume, showed high in-
cidence and mortality rates in other graphs. 
This suggests that the occurrence of dengue in 
the region is not directly related to the total 
volume of rainfall, but rather to its concentra-
tion in specific periods, which favor the ex-
plosion of breeding sites and the transmission 
of the disease.

The South Region, with the second lowest 
accumulated rainfall, has shown an increase 
in cases and deaths in recent years, as seen in 
the previous graphs. This trend, despite histo-
rically lower rainfall, may be associated with 
climate change, which has prolonged periods 
of high temperatures and concentrated rainfall, 
allowing the vector to spread to areas that were 
previously less susceptible. The correlation be-
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3 Chart – MONTHLY AND ANNUAL ACCUMULATED PRECIPITATION IN mm IN THE REGIONS 
OF BRAZIL FROM 1991 TO 2020.

Source: Prepared by the authors based on data provided by INMET (National Institute of Meteorology), 
(INMET, 2022).

tween rainfall and the incidence of the disea-
se reinforces the need to intensify surveillance 
and vector control actions, especially in areas 
with higher rainfall and during periods of gre-
ater epidemiological risk, adapting strategies to 
the climatic particularities of each region.

VACCINATION AGAINST DENGUE 
IN BRAZIL
According to the Ministry of Health, vac-

cination is one of the most important and re-
levant public health interventions for promo-
ting health and controlling and eliminating 
vaccine-preventable diseases (Ministry of He-
alth, 2024). There is no treatment for dengue, 
and since its control and prevention are based 
on epidemiological and laboratory surveillan-
ce and clinical management, the importance 
of a vaccine against the disease represents a 
major advance in immunization (it is a diffi-
cult vaccine to develop due to the need to en-
compass the four serotypes of the virus) and 
in controlling the spread of the disease as we 
have seen in recent years (City of São Paulo 
Health, 2024).

Brazil’s National Immunization Schedule 
currently includes all vaccines recommended 
by the World Health Organization (WHO), 
and in March 2023, the dengue vaccine (at-
tenuated) produced by IDT Biologika and 
distributed by Takeda Pharma LTDA was re-
gistered by the National Health Surveillance 
Agency (Anvisa), private services began to 
offer the vaccine while the manufacturer sub-
mitted the vaccine to the process of incorpo-
rating new technologies into the SUS. After 
evaluation by the National Commission for 
the Incorporation of Technologies 	 (C oni-
tec), it was approved on December 21, 2023, 
after all health, epidemiological, and econo-
mic criteria were met (Cidade de São Paulo 
Saúde, 2024). The product (VACCINE, DEN-
GUE 1,2,3,4, ATTENUATED, INJECTABLE) 
according to contract No. 46/2024, was pur-
chased for R$ 95.00 per unit in the quantity 
of 13,393,375 doses, which, according to the 
delivery schedule in the contract itself, provi-
ded for the delivery of 4,364,000 doses in 2024 
and the remaining 9,029,375 in 2025. (R$ 
1,272,370,625) (Ministry of Health, 2024).
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According to Technical Note No. 
11/2024-CGIRF/DPNI/SVSA/MS (Minis-
try of Health, 2024), the incorporation of the 
dengue vaccine was officially implemented in 
the National Immunization Program (PNI) 
on December 21, 2023 (Ministry of Heal-
th, 2024a). In this scenario, the recommen-
dations of the World Health Organization 
(WHO), Pan American Health Organization 
(PAHO), and Technical Advisory Committee 
on Immunization (CTAI) were for children 
and adolescents aged 6 to 16 years living in 
environments with a high dengue burden and 
high level of transmission. In Brazil, it was 
decided in a tripartite discussion between the 
Ministry of Health, the National Council of 
State Health Secretaries (CONASS), and the 
National Council of Municipal Health Secre-
taries (CONASEMS) that the initial vaccina-
tion coverage would include people aged 10 to 
14 years (initially with the first doses of for 10- 
and 11-year-olds due to the limited number of 
doses). according to the history of hospitali-
zations over the last 5 years, there would also 
be an analysis based on criteria for the distri-
bution of doses by region, due to the limited 
number of doses and the production and de-
livery capacity of the responsible laboratory 
(Cidade de São Paulo Saúde, 2024). The first 
partial shipment of vaccines distributed as 
part of the dengue vaccination strategy con-
sisted of 712,184 doses sent to the cities listed 
in the Technical Note. The recommended vac-
cination schedule consists of two doses, with a 
three-month interval between doses (Cidade 
de São Paulo Saúde, 2024).

Table 1 provides a detailed overview of 
the dengue immunization strategy in Brazil, 
showing the number of vaccine doses distri-
buted per shipment until June 2024. The data 
highlight the Ministry of Health’s efforts to 
operationalize vaccination in an epidemic 
scenario, with a total of 3,634,311 doses dis-
tributed in a period of a few months.

Analysis by shipment reveals the progres-
sive nature of the vaccination campaign. The 
first shipments, such as the 1st and 2nd, had 
a more modest volume of doses distributed. 
However, the strategy intensified significantly 
with subsequent shipments. The 4th and 5th 
shipments, for example, recorded substan-
tially higher volumes, with almost 1 million 
doses each. This increase in distribution sug-
gests an acceleration of the campaign, possibly 
in response to the severity of the epidemiolo-
gical situation and the growing availability of 
the vaccine. The mention of technical notes 
(No. 11/2024, No. 14/2024, etc.) reinforces 
that distribution was carried out in a control-
led and coordinated manner, following te-
chnical guidelines and criteria to ensure the 
prioritization of groups and regions.

Although the total number of doses dis-
tributed is significant, its relevance for con-
trolling the epidemic depends on its effective 
application. For vaccination to have a real im-
pact on reducing mortality and severe cases, 
it is important that the doses reach the target 
population and that high vaccination covera-
ge is achieved. The vaccine, which is adminis-
tered in two doses, requires a logistical and 
communication effort to ensure that people 
return for the second dose.

Shipping Technical note Dosage

1 No. 11/2024-CGIRF/
DPNI/SVSA/MS 712,184

2 No. 14/2024-CGIRF/
DPNI/SVSA/MS 523,052

3 No. 39/2024-CGIRF/
DPNI/SVSA/MS 421,155

4 No. 47/2024-CGIRF/
DPNI/SVSA/MS 986,548

5 No. 81/2024-CGIRF/
DPNI/SVSA/MS 991,372

Table1 - Number of doses distributed per 
shipment according to the dengue vaccination 
operationalization strategy through June 2024.

Source: (Ministry of Health, 2024).
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According to PAHO, QDENGA® (TAK-
003) has been shown to be effective in endemic 
countries in preventing symptomatic dengue 
fever and hospitalization in children aged 4 to 
16 who were previously infected with the four 
serotypes, as well as virologically confirmed 
dengue and hospitalization with serotypes 1 
and 2 in seronegative children (PAHO, 2024). 
The vaccine has not been shown to be effecti-
ve in children who have not been previously 
infected against symptomatic dengue, hospi-
talization, dengue hemorrhagic fever, or seve-
re dengue when the infection was caused by 
serotypes 3 and 4, and it cannot be ruled out 
that the vaccine may have intensified the fever 
infection (Da Silveira et al., 2019).

Based on the information available to date, 
the dengue vaccine appears to be well tolera-
ted, with most local and systemic reactions 
ranging from mild to moderate in intensity 
and resolving within one to three days af-
ter vaccination (Cidade de São Paulo Saúde, 
2024). However, there remain significant gaps 
in knowledge regarding the safety and effica-
cy of this vaccine against dengue viruses types 
3 and 4 in seronegative reference individuals 
(PAHO, 2024).

PUBLIC INVESTMENTS IN DENGUE 
CONTROL
Understanding the need to contain the re-

production and spread of dengue fever, the 
government continues to take action to com-
bat dengue, focusing on measures against the 
mosquito vector through the use of insectici-
des (larvicides and adulticides) that prevent 
the Aedes aegypti life cycle from completing 
(Assis Mendonça; Souza; Dutra, 2009; City of 
São Paulo Health, 2024). 

In terms of government spending, over 20 
years (2002-2022), R$ 1,086,052,787.82 was 
invested in chemical and biological insecti-
cides, excluding materials and accessories se-
condary to the application of these substances.

Graph 4 presents an overlap of data that 
correlates the number of dengue cases in Bra-
zil and spending on insecticides, both chemical 
and biological, between 2002 and 2022. Visual 
analysis of the graph suggests that, for most of 
the period, the relationship between the two 
variables is not one of immediate cause and ef-
fect, but rather one of response and reaction.

Peaks in the number of dengue cases are 
clearly visible in years of major epidemics, 
such as 2010, 2013, 2015, and 2019. In con-
trast, spending on insecticides, represented 
by the green line, fluctuates over time. An 
observation is that the largest investments in 
insecticides often occur shortly after, or du-
ring, peaks in cases, suggesting that spending 
is a reactive measure to combat outbreaks that 
are already established. For example, after the 
record number of cases in 2015, spending on 
insecticides increased significantly in 2016. 
Similarly, after the peak in 2019, investment 
rose significantly in 2021, reaching the hi-
ghest value for the period analyzed.

This time lag raises questions about the 
isolated effectiveness of chemical and biologi-
cal control. The absence of an immediate and 
consistent inverse correlation can be attribu-
ted to several factors. The complexity of the 
disease goes far beyond vector control by in-
secticides, being influenced by variables such 
as population density, climatic conditions, 
viral circulation, and sanitation infrastructu-
re. In addition, the intensive use of insectici-
des can lead to resistance of the Aedes aegypti 
mosquito to chemicals, making applications 
less effective over time.

Graph 4 indicates that there is no clear re-
lationship between spending and the number 
of cases, as even with a significant increase in 
investments since 2020, cases have not decre-
ased consistently. In 2022, it can be seen that, 
despite high spending, the number of cases has 
grown again. This suggests that dengue control 
requires more than just vector prophylaxis, de-
manding more effective prevention strategies.
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Graph 4 - Dengue cases and spending on chemical and biological insecticides between 2002 and 2022

Source: Prepared by the authors based on data provided by SINAN (Ministry of Health/SVSA, 2024) and 
based on data provided by the Ministry of Health via Fala.Br (Protocol 25072.023878/2024-86) on May 

20, 2024.

Graph 5 - NUMBER OF DENGUE CASES IN BRAZIL FROM 2023 TO 2025 BY CLASSIFICATION

Source: Prepared by the authors based on data provided by SINAN (Notifiable Diseases Information 
System), (Ministry of Health/SVSA, 2025). *Partial results for 2025.
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The purchase of vaccines cost R$ 
1,272,370,625 in stock planned for two years 
(2024 and 2025), indicating the government’s 
large investment in this measure (Ministry of 
Health, 2024a, 2024).

Graph 5 illustrates the percentage distri-
bution of dengue cases in Brazil from 2023 to 
2025, according to their clinical classification. 
The analysis reveals the composition of the 
epidemic in terms of severity and the quality 
of surveillance data recording. The graph also 
highlights the presence of a portion of more 
severe cases. The categories “Dengue with 
warning signs” and “Severe dengue” represent 
a considerable portion of notifications, indi-
cating that the lethality of the disease remains 
a central concern for the health system. The 
existence of these more severe cases reinfor-
ces the ongoing need for an efficient screening 
system and adequate clinical management to 
prevent disease progression and deaths.

In 2024, there was a significant increase 
in dengue cases compared to previous years, 
with 6,428,981 cases reported in Brazil accor-
ding to SINAN, with 6,321 confirmed dea-
ths from dengue, according to Graph 5. This 
year stood out in terms of cases compared to 
the previous year. However, according to the 
Ministry of Health, in the first two months 
of 2025, Brazil recorded a 69.25% reduction 
in dengue cases compared to 2024. The in-
creased organization and coordinated move-
ment of agencies, such as the creation of the 
Public Health Emergency Operations Center 
for Dengue and Other Arboviruses, may have 
played a key role in this context (Ministry of 
Health, 2025a). 

On January 8, 2025, Ordinance GM/MS 
No. 6,531, dated January 8, 2025, established 
the Public Health Emergency Operations 
Center for Dengue and Other Arboviruses 
(COE Dengue), which was established “for 
the purpose of acting as a forum for articu-
lation and coordination of the national res-

ponse to public health emergencies related 
to arboviruses,” with actions aimed at raising 
public awareness about dengue control and 
mobilizing schools, disseminating epidemio-
logical data, strategic planning in partnership 
with the National Institute of Health ( ) and 
regulatory agencies, and supporting vaccina-
tion against dengue, including a partnership 
to provide 60 million doses annually starting 
in 2026 (Ministry of Health, 2025).

Table 2 shows the number of doses of den-
gue vaccine administered by the Unified He-
alth System (SUS) in Brazil between 2024 and 
2025. The data, even though partial for 2025, 
allow for an analysis of the pace of vaccina-
tion and the immunization effort of the po-
pulation. An immediate analysis of the table 
reveals a total of 6,564,023 doses administered 
during the period, an important milestone for 
the dengue vaccination campaign in the cou-
ntry. The number of doses administered in 
2024 was 4,020,626, reflecting the start and 
consolidation of the large-scale immuniza-
tion strategy. In 2025, the number of doses 
administered through August was 2,543,397. 
Although this figure is lower than the total for 
2024, it is crucial to note that the 2025 data is 
partial, and the campaign was still ongoing at 
the time of collection.

Year Doses administered
2024 4,020,626
2025 2,543,397

6,564,023

Table2 - Number of doses of the dengue vaccine 
(attenuated) administered by the Unified Health 

System between 2024 and 2025

Source: Ministry of Health - National Vaccination 
Calendar (Ministry of Health, 2025b). *Partial 

results for 2025. Accessed on 08/05/2025

The comparison between the two years 
suggests continuity in the vaccination effort. 
The high number of doses administered in 
2024 demonstrates the SUS’s capacity to ope-

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/a/arboviroses
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rationalize and distribute the vaccine to prio-
rity groups. The continuity in 2025, even with 
partial numbers, indicates that vaccination 
has become a permanent tool in the arsenal 
to combat dengue, following the guidelines of 
the Ministry of Health.

The importance of these numbers goes 
beyond simply counting doses. Each dose ad-
ministered represents a step forward in pro-
tecting the population against severe cases 
and the lethality of the disease. Targeted vac-
cination, as adopted in Brazil, aims to reduce 
the burden of disease in areas of high inciden-
ce and in groups at higher risk. The success 
of this strategy is not limited to the number 
of doses administered, but also to its ability to 
achieve the vaccination coverage necessary to 
generate a significant epidemiological impact.

According to the 2024 Dengue Vaccination 
Strategy of the CVE/CCD/SES-SP Immu-
nization Division, vaccination coverage has 
remained low since the beginning of the pro-
gram. The distribution of 6.4 million doses of 
the dengue vaccine (attenuated) was planned 
to begin vaccination of the target population 
in 2024, with a target of 90% coverage (City of 
São Paulo Health, 2024). There is still no data 
linking dengue immunization and a decrease 
or not in hospitalizations due to the disease. 
It is necessary to expand vaccination covera-
ge and for regulatory agencies to promote the 
attenuated vaccine so that the population will 
have greater adherence to the campaign.

CONCLUSIONS
Dengue remains one of the main public he-

alth challenges in Brazil, with high morbidity 
and mortality rates and economic and social 
impact. Despite vector control efforts, these 
measures have proven insufficient, making 
vaccination an essential and promising stra-
tegy. The introduction of the Qdenga attenu-
ated vaccine into the National Immunization 
Program marks a historic advance, but vac-
cination coverage is still low, reflecting a lack 
of information, mistrust regarding safety, and 
ignorance about its availability in the SUS. 
Success in combating dengue requires an in-
tegrated approach that combines vaccination, 
epidemiological surveillance, environmental 
control, social mobilization, and health edu-
cation. In addition, gaps remain regarding 
the vaccine’s effectiveness in specific groups 
and in the face of the circulation of the four 
serotypes, which requires continuous moni-
toring and the production of real-life data. 
Thus, vaccination should be understood as a 
central tool, but one that is linked to public 
policies supported by scientific evidence and 
to strengthening communication with the po-
pulation, in order to increase adherence and 
consistently reduce the incidence, deaths, and 
costs of the disease in Brazil.
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