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Abstract
In recent years, there has been an increase in infections caused by arboviruses in tropical countries, 
resulting in 700,000 deaths yearly; this is now considered a worldwide public health problem. In Brazil, 
dengue, Zika, and chikungunya are the main circulating arboviruses, which can be transmitted by the 
same vectors (Aedes aegypti and Aedes albopictus). In addition, more than 80% of the world’s population 
lives in areas that are at a risk of having at least one of the main vector-borne diseases, as vector control 
remains neglected. To optimize interventions, it is necessary to make greater strategic investments, i.e., to 
improve entomological surveillance and coordination within and between sectors as well as to strengthen 
monitoring systems. For implementation, the anatomy, physiology, and habits of the vectors must be 
known in order to adopt correct measures for the control of these vectors. Thus, several methods are 
used according to climatic conditions, regions, and rainfall, as these directly influence the vector cycle. 
Finally, the use of techniques applied in molecular surveillance, such as xenomonitoring, can help to 
control vectors, thus preventing new outbreaks of arboviruses.
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Resumo
Nos últimos anos, tem ocorrido um aumento de arboviroses em países tropicais, acarretando 700.000 mortes 
por ano, sendo considerado um problema de saúde pública mundial. No Brasil a dengue, Zika e Chikungunya 
são as principais arboviroses em circulação, que podem ser transmitidas pelos mesmos vetores (Aedes aegypti 
e Aedes albopictus). Além disso, mais de 80% da população mundial, vive em áreas de risco de pelo menos uma 
das principais doenças transmitidas por vetores, apesar disso, o controle de vetores permanece negligenciado. 
Para otimizar o fornecimento de intervenções, se torna necessário realizar maiores investimentos estratégicos, 
ou seja, melhorar a vigilância entomológica e a coordenação dentro e entre os setores, além de fortalecer 
sistemas de monitoramento. Para tal deve se conhecer a anatomia, fisiologia e os hábitos dos vetores, para 
se adotar as medidas corretas para o controle desses vetores. Dessa forma, são utilizados diversos métodos 
de acordo com as condições climáticas, região e pluviosidade, pois essas influenciam diretamente no ciclo 
do vetor. Por fim, o uso de técnicas aplicadas na vigilância molecular, como o xenomonitoramento, pode 
auxiliar no controle de vetores, prevendo novos surtos de arboviroses.

Palavras-chave: Aedes aegypti, Aedes albopictus, arboviroses e controle de vetores.

Introduction
Arboviruses are a group of viruses transmitted by vectors (viruses transmitted by arthropods). 

The World Health Organization (WHO) recognized these diseases as a global public health problem. 
Indeed, their territorial dispersion is increasing, and the required prevention and control measures 
are becoming increasingly complex (World Health Organization, 2017).
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The interest in arboviruses is not only related to their transmission through arthropods. 
The main characteristic of arboviruses is that their replicative cycle occurs in insects. Consequently, 
in order to classify an arthropod as a carrier of an arbovirus, it must have the capacity to infect 
vertebrates and invertebrates. Furthermore, induced viremia in the vertebrate host must last long 
enough to allow infection of the invertebrate vector. This infection must initiate a productive 
and persistent infection of the invertebrate salivary gland in order to multiply virus particles for 
infection of other vertebrate hosts (Casseb et al., 2013). Thus, arboviruses have varied hosts, either 
vertebrates or invertebrates, causing diseases in humans and other animals, and are classified 
into five viral families: Bunyaviridae, Togaviridae, Flaviviridae, Reoviridae, and Rhabdoviridae 
(Lopes et al., 2014).

In Brazil, the Aedes vector has been widely disseminated since the second half of the twentieth 
century. Since then, the vector itself has been adapting to new arboviruses, climatic conditions, 
and disordered urban growth, and the use of insecticides. Thus, the main arboviruses that have 
a wide global geographical distribution are related to emerging and reemerging diseases that 
are mandatory to report (World Health Organization, 2020). They are Dengue (DEN), Zika (ZIK), 
and Yellow Fever (YF) belonging to the Flaviviridae family, and chikungunya (CHIK) related to 
the Togaviridae family.

DEN is the most prevalent arbovirus infection transmitted to humans via mosquitoes. It is present in several 
countries with tropical and subtropical regions, mainly in urban and semi-urban environments. In Brazil, 
three regions always present an expressive number of cases, Midwest, South, and Southeast (Brasil, 2020). 
In 2014 and 2015 in Brazil, CHIK and ZIK initially emerged in the North Region to disperse in 
different regions such as the Southeast, Northeast, and Midwest and finally the South. So far, 
they represent the lowest number of suspected cases of these arboviruses (Brasil, 2015a, 2020).

Currently, different control measures are used to control the vector. For instance, the Larval 
Index Rapid Assay is used to estimate the Property Infestation Index (IIP) and the Breteau Index 
(IB). These indices aim to identify the number of properties containing mosquito larvae that cause 
arboviruses. The purpose of this review was to report the biological characteristics of the vectors 
(Aedes aegypti and Aedes albopictus) of the main circulating arboviruses in Brazil (DEN, CHIK, and 
ZIK), emphasizing the transmission and dispersion aspects, in addition to the prevention and 
control measures studied currently for these vectors.

Vector competence
For a vector to become competent, capable of acquiring, maintaining, and transmitting 

arboviruses, it is necessary to have co-adaptation between viruses and vector. The virus, in turn, 
needs to overcome intrinsic (genetic) factors and mechanisms. These are considered innate 
pathways related to the mosquito’s immunity and tissue barriers. They are present in the following 
locations: midgut, midgut escape, salivary gland, and escape from the salivary gland. With this, 
it manages to establish itself through a process of infection and viral spread (Okuda et al., 2002). 
The contact between the arbovirus and the vector occurs through the ingestion of the virus during 
a blood meal (Okuda et al., 2002). The blood then reaches the midgut, where receptor recognition 
occurs, followed by endocytosis. If the vector-virus combination is not compatible, the midgut 
epithelium cannot be infected by the virus, and is excreted by the mosquito (Okuda et al., 2002).

If there is compatibility between the vector and the virus, the infection will occur within 
5–7 days (Salazar et al., 2007). Infection patterns of the midgut epithelial cells vary according to 
the virus–vector species combination (Zhang et al., 2010).

With the spread of the virus in the midgut, other parts/cells, such as hemocytes, adipose bodies, 
neural tissue and muscle tissue, and the salivary glands, are further infected. In order to infect 
the salivary glands, the infection of hemocytes and adipose bodies is essential. However, the 
success of infection in the salivary glands and escape from the salivary glands will depend on 
the interaction of the arboviral strain with the mosquito species (Chouin-Carneiro et al., 2016; 
Pierro et al., 2007).

The arbovirus infection of the salivary glands is similar to that of the midgut (Paulsons et al., 1992). 
The period between the ingestion of infected blood and the spread of viral particles in the salivary 
glands is known as the 10–14-day incubation period and is influenced by the ambient temperature 
(Carrington et al., 2013).
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Finally, when the mosquito’s salivary glands are infected, the virus is transmitted through the 
saliva, confirming vector competence (Carrington et al., 2013). This vector competence appears to 
be determined by genotype–genotype interactions (Vega-Rúa et al., 2014). Therefore, the vector 
competence of mosquito populations is a key parameter for assessing the risk of transmission 
of DEN and CHIK.

Subsequently, successful transmission appears to depend on the specific combination of 
mosquito and viral genetic characteristics (Volk et al., 2010).

Vector dispersion
Since the 1950s, Brazil has experienced an increasingly accelerated urbanization process, mainly 

due to the intensity of industrialization. This urbanization impacted by economic development 
had both positive and negative effects on the population’s health. Indeed, inadequate planning 
of new housing areas over the years has favored the emergence of potential vectors generating 
arboviruses in the national population (De Melo-Santos  et  al.,  2009). During the mid-70s, 
South America, in addition to housing a substantial portion of the world population, was also 
characterized as a region conducive to potential vector breeding sites, such as Ae. aegypti. Owing 
to urbanization, the incidence of DEN in the country has been a public health problem till today 
(Horta et al., 2013). Rapid urbanization in Latin America and Asia favored the dispersion of the 
main vectors of DEN, CHIK, and ZIK. Another factor that also played an important role in this 
process was the increase in the number of travelers to North America, Australia, and Japan 
(Schwartz et al., 2008; Streit et al., 2011).

Aedes albopictus has dispersed from the forests of Southeast Asia, over the past three decades 
to several countries in the Americas, Central Africa, Europe, the Pacific, and the Indian Ocean 
Islands, and the Australian continent. This rapid dispersion was due to the ease of transportation 
of eggs and their ability to diapause (Ramasamy et al., 2011).

Aedes albopictus was first recorded in 1986 in the state of Rio de Janeiro. Later that year, it was 
recorded in São Paulo and Minas Gerais as well. The following year, it was recorded in Espírito 
Santo. Within one year, it spread to all states in the Southeast region. Furthermore, there is a 
continuous growth and disordered dispersion of this vector throughout the country, which has 
been adapting more and better to urbanized regions (Castro et al., 2004; Fernández et al., 2004).

A major territorial infestation of Ae. aegypti in the Caribbean islands in the late 1970s culminated 
in the increase of CHIK cases. Three factors were responsible for this: 1) the epidemic occurred 
in the rainy season, increasing the vector population; 2) high levels of commercial transport in 
the region, as well as a vast transitory population temporarily employed in these areas; and 3) a 
decrease in the implementation of control measures that led to an increase in vector infestation 
(Fernández-Salas et al., 2015).

Transmission of arboviruses
Arboviruses are maintained in a transmission cycle between vertebrate hosts and arthropods 

(Gubler, 2001). Arthropod hosts, generally referred to as vectors, are mosquitoes that obtain 
blood meals. Rather than a simple alternation within a single host–vector pair, arbovirus 
transmission often occurs through highly complex transmission networks that include multiple 
hosts and vectors (Diaz et al., 2013). Humans, in particular, are not necessarily the center of 
the transmission network and may only be accidental hosts (e.g., West Nile virus). Climatic 
conditions interfere in the reproductive activity of mosquito vectors throughout the year. In 
the dry season in tropical areas or the cold season in temperate regions, there is a decrease 
in the density of these adult mosquitoes, interrupting continuous transmission from hosts to 
vectors (Leake, 1984; Rubel & Kottek, 2010).

Thus, the survival of mosquitoes during the dry and cold seasons encompasses different 
physiological and/or behavioral mechanisms. These interfere with the transmission of the 
virus in a different way. Horizontal transmission encompasses all other modes of non-parental 
transmission, including sexual transmission and vector transmission (Rubel & Kottek, 2010). 
Transovarial or vertical transmission refers to the transmission of a pathogen through the infected 
female, who can transmit the virus throughout her life and to her offspring, once the infection 
reaches the germinal tissues. The combination of the two modes of transmission allows pathogens 
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to persist under conditions that would otherwise lead to their extinction (Rubel & Kottek, 2010). 
Demographic and epidemiological changes in host populations lead to different opportunities 
for transmission in one way or another (Rubel & Kottek, 2010).

Although DEN is mainly transmitted by the bite of females infected by human blood 
(horizontal transmission), both vertical (in which the infected mosquito is able to transmit the 
virus to its progeny) and venereal transmission (when an infected male transmits the virus to 
the female during copulation) has been suggested as an important mechanism for maintaining 
the circulation of arboviruses in vector populations (Ferreira-de-Lima  &  Lima-Camara, 2018; 
Honório et al., 2019). It appears that infected male Aedes may play a role in maintaining DENV 
in the wild (Choochote et al., 2001; Dos Reis et al., 2019; Sánchez-Vargas et al., 2018). When the 
density of susceptible hosts is low, transovarial transmission becomes an essential link in the 
chain of transmission or re-introduction of the virus, which may also occur due to the existence 
of reservoir hosts (Lipsitch et al., 1996; Reeves, 2004).

The ZIK has two cycles: a wild one involving non-human primates and mosquitoes that 
inhabit the forest, and another urban/suburban one involving humans and Ae. aegypti and, 
to a lesser extent Ae. albopictus. Three other arboviruses transmitted to humans can share 
these cycles (DEN, CHIK, and YF) (Monath, 2001; Musso & Gubler, 2016; Petersen et al., 2016; 
Vasilakis  &  Weaver,  2008; Weaver  &  Reisen, 2010). ZIK can be transmitted through sexual, 
perinatal, and transfusion routes (World Health Organization, 2017).

Non-human primates have generally been considered the main host reservoirs for the wild 
cycle of DEN, ZIK, CHIK, and YF transmission. However, there is little evidence to support this 
theory. Furthermore, researchers have repeatedly warned that other animal species may play 
a role in the transmission dynamics of these viruses (Chevillon et al., 2008; Hanley et al., 2013; 
Hayes, 2009). The wild ancestors of the YF, CHIK, and ZIK cycles reside in Africa, while the DEN 
ancestral cycle resides in Southeast Asia with subsequent transport to West Africa and enzootic 
establishment (Wang et al., 2000).

In 2018, the wild transmission of ZIK in Brazil was reported in a study that experimentally 
examined two species of neotropical primates from the new world, which can serve as a reservoir 
host (Terzian  et  al.,  2018; Vanchiere  et  al.,  2018). In addition, a study with ZIK in marmosets 
showed that the animals had the characteristics of ZIK infection in humans. In this case, male 
marmosets did not show signs of clinical disease even with detected viremia (Chiu et al., 2017).

The same findings were observed in pregnant female marmosets as previously observed in 
humans, (Driggers et al., 2016; Terzian et al., 2018) demonstrating that placental viral replication 
occurs (Seferovic et al., 2018). DEN, in contrast, has not established a cycle of wild transmission 
in the Americas despite the spread by the circulation of the virus through the human-endemic 
cycle (Hanley et al., 2013). Currently, the majority of human infections due to the circulation of 
DEN occur exclusively in domestic and peridomiciliar environments throughout the tropics, 
where humans serve as the only amplification host. In this human cycle, Ae. aegypti is the main 
vector that transmits DEN while other Aedes spp., such as Ae. albopictus and Ae. polynesiensis, 
serve as secondary vectors (Chen & Vasilakis, 2011).

In 2015 and 2016, the distribution of CHIK cases occurred in places close to the interior 
and forested areas. It resulted in an overlap with the YF’s wild transmission cycle (Pan 
American Health Organization, 2016). Thus, it is likely that Ae. aegypti obtained a blood 
meal from infected primates in neighboring forests or its surroundings, and completed the 
urban cycle, where CHIK was transmitted to humans. These mosquitoes are competent 
and can initiate a wild cycle of CHIK as occurring in YF demonstrated by Lourenço-de-
Oliveira  &  Failloux (2017). The cycle of wild transmission in the New World would have 
immediate consequences on public health since it is difficult to control CHIK circulation 
(Lourenço-de-Oliveira & Failloux, 2017).

Control and prevention
Considering there is still no vaccine or an effective drug available against these arboviruses, 

the recommendations by the Ministry of Health are mainly restricted to actions to combat 
household vectors. These include eliminating possible breeding sites and using clothes that 
minimize skin exposure during the day (when mosquitoes are most active), which provides 
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some protection from bites, and should be adopted, especially during outbreaks. Repellents and 
insecticides must be used, following the manufacturer’s instructions. Mosquito nets provide 
better protection, especially for those who sleep during the day (babies, bedridden people, and 
night workers) (Brasil, 2015b).

In Brazil, most Aedes surveillance programs are based on the traditional collection of home 
larvae by community agents, agents to combat endemic diseases, and finally with the help of the 
population. Subsequently, based on the indices, interventions for vector control are carried out. 
These can be chemical, biological, or mechanical based (Codeço et al., 2015; Gomes et al., 2008; 
Lagrotta et al., 2008). Despite these strategies, it has been shown that arbovirus prevention and 
control programs in Brazil are ineffective in combating these diseases. This is possibly due to 
difficult access to places where mosquito-breeding sites are present. These breeding sites are 
areas with urban violence due to dominance exercised by drug trafficking or militiamen, areas 
without basic sanitation located in hillside regions, among others. In this context, it is already 
known that adult mosquitoes constitute the stage directly involved in the transmission of viruses. 
Thus, their use in molecular surveillance strategies in routine prevention programs could become 
an important tool for monitoring the circulation of arboviruses in specific areas (Gu et al., 2008; 
Macedo et al., 2013; Thenmozhi et al., 2005).

Therefore, there is a need to develop new strategies as alternatives for the prevention and 
control of these arboviruses, mainly concerning combating vector insects (Capurro et al., 2001; 
Olson et al., 1996; Thavara et al., 2014).

Rapid Index Survey for Aedes (LIRA)
WHO and PAHO have encouraged the adoption of simplified sampling methods to facilitate 

data collection by health services that carry out entomo-epidemiological surveys (Brasil, 2013). 
From this and other needs arising from DEN epidemics, the National Dengue Control Program 
(PNCD) emerged in 2002. This program included Epidemiological Surveillance through a 
methodology capable of producing data in a short period. Within this program, larval indices are 
mostly used. Infestation rates based on the immature phase of the vector are used frequently. 
However, there are others, which use information related to eggs and adults as a basis (Brasil, 
2013). There are many indices based on the immature phase (larvae and pupae). Additionally, 
as with any other method, it has advantages and disadvantages. Nevertheless, they are still the 
most preferred due to the quick and easy use (Gomes, 1998).

LIRA for Ae. aegypti and Ae. albopictus is performed quickly and safely, using the IIP and the IB 
as indicators. These indices are defined as tools for the evaluation of control measures, including 
data related to objects, making it possible to direct actions aimed at vector control (Brasil, 2013). 
The IIP, IB, and the objects are calculated for each stratum and the inspection of the properties 
of each block, to collect larvae and/or pupae, where 20% of the total of properties present in the 
studied district are visited, according to the National Guidelines for the Prevention and Control 
of Dengue Epidemics (Brasil, 2009).

Health surveillance monitoring system and geo referencing
The global DEN surveillance systems currently available include Dengue Net, the WHO central 

data management system for global epidemiological and virological surveillance (World Health 
Organization, 2012), and Dengue Map (Center for Disease Control, 2012), developed by the Center 
for Disease Control (CDC) in collaboration with Health Map. It uses the Geographic Information 
System (GIS) technology to monitor the transmission of DEN worldwide.

GIS technology, based on the prevalence of possible mosquito breeding sites and epidemiological 
data, has been used to assess the distribution and dynamics of mosquito populations or the risk 
of DEN in human populations (Brasil, 2015a; Hernández-Ávila et al., 2013; Kusnanto & Sunartono, 
2011; Zambrano et al., 2017). However, to our knowledge, there are currently no comprehensive 
national electronic surveillance systems with the level of geographical dissociation that show 
more detailed geographical areas, separated from each other. The ability of web-based GIS 
applications to facilitate time registration, integration, and analysis, can increase the capacity 
of national DEN surveillance programs and greatly assist in their prevention and control 
(Duncombe et al., 2012).
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When GIS is associated with the web and with national coverage for DEN control, it acts 
as a method of data collection and maintaining records at the local level. The GIS is also able 
to integrate and analyze information and aggregate temporal data of DEN cases relevant to 
each level of the health system (Hernández-Ávila et al., 2013). Moreover, the use of advanced 
techniques to control DEN is also implemented through private and public actions. The Strategic 
Monitoring of Epidemic Control (MECE) was developed through a partnership between the 
Fundação de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ) with the company 
AddTech® (Rio de Janeiro, Brazil).

The MECE is a mobile system for tracking and managing the actions of the public health 
departments that provide automation of the entire data collection system, reports of field actions, 
control of inputs, and general indices of the municipalities. In MECE, the results of laboratory 
analyses are inserted and the IIP and IB of the analyzed strata are calculated. All the data are 
collected and analyzed by the MECE system, generating real-time graphs and indices of the 
situation of infestation by vectors in the region.

Molecular xenomonitoring
In Brazil, molecular xenomonitoring is already implemented in surveillance for the control 

of lymphatic filariasis through the collection of mosquitoes. The aim is to detect the parasite’s 
DNA by polymerase chain reaction (PCR) (Brasil, 2009).

Arbovirus monitoring using RT-PCR in larvae of Aedes spp. is performed sporadically by some 
surveys (Dos Reis et al., 2019; Farraudière et al., 2017; Gutiérrez-Bugallo et al., 2019; Medeiros et al., 2018). 
The RT-PCR has several advantages such as rapid detection, high sensitivity, and high specificity, 
and it can be applied in the virological surveillance of arboviruses (Gurukumar et al., 2009; Leparc-
Goffart et al., 2009), especially when negative results are obtained by other tests, such as virus 
isolation in cell cultures (Miagostovich et al., 1997). Our results corroborate with the high level 
of sensitivity of RT-PCR in pools containing a smaller number of Ae. aegypti obtained in other 
studies. In 154 pools (469 adults) of Ae. aegypti, 8 (5.2%) were positive for one of the serotypes 
of DEN (Urdaneta et al., 2005) and with 47 pools of Aedes females (2005 Ae. aegypti and 212 
Ae. albopictus) where they were positive 1/2005 for Ae. aegypti and 2/212 for Ae. albopictus for 
DENV (Martins et al., 2012).

A Brazilian study from a nearby area showed the presence of ZIK in surroundings, 615 immature 
stages (larvae and pupae) were collected every two months from June 2015 to April 2016, 442 
(72%) of which were Ae. albopictus, and 173 (28%) Ae. aegypti. The RT-qPCR was performed in all 
pools for the DEN, ZIK, and CHIK, and of the 64 pools analyzed, 3 were positive for ZIK, suggesting 
the occurrence of transovarial transmission of the species with 11.6% (2/173) for Ae. aegypti 
and 2.3% (1/442) for Ae. albopictus. The positive pools were from October 2015, containing 38 
Ae. aegypti and December 2015, containing 33 larvae of Ae. albopictus and 3 larvae of Ae. aegypti 
(Maniero et al., 2019).

Due to the ZIK outbreak in Brazil, several cases of congenital syndromes mainly associated 
with microcephaly in newborns were reported with the detection of viral RNA in the 
amniotic fluid of the affected patients (Calvet  et  al.,  2016). The threat posed by the ZIK 
has great implications for not only immediate public health but also family economy and 
social resources due to the persistent long-term sequelae of the congenital ZIK syndrome 
(Bogoch et al., 2016). Reliable and sensitive surveillance of these arboviruses, which includes 
a system for the detection of emerging pathogens, is of paramount importance in order to 
manage effectively future outbreaks.

Chemical control - ultra low volume
Currently, the most commonly used resource to combat vectors by health agents during 

home visits is the control performed with the use of chemicals that are neurotoxic, juvenile 
hormone analogs, and inhibitors of chitin synthesis to eliminate both larvae and adult insects 
(Braga  &  Valle, 2007; World Health Organization, 1996). It is recommended to use these in a 
controlled and rational manner to ensure the safety of the population as well as the environment 
(Zara et al., 2016). Through new technologies, the use of adulticides and larvicides can be carried 
out by focal, peri-focal treatment, and even by aerospace spraying of insecticides in Ultra Low 
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Volume (ULV) (Zara et al., 2016). The ULV consists of the fragmentation of a smaller amount of 
insecticide, generating aerosols, thus reaching all mosquitoes that are in the area (Brasil, 2009).

In addition, the costal ULV can be used in areas of difficult access as it does not need vehicles to 
transport it and because it is a non-selective method, i.e., other species end up being eliminated as 
well. The ideal is the use of portable equipment because its application is local, different from the 
application coupled to vehicles. Even so, its use is recommended only in epidemics (Brasil, 2009; 
World Health Organization, 1996). However, like microorganisms, vectors also end up developing 
resistance to the use of insecticides, as occurred with Ae. aegypti. Thus, the PNCD had to resort to the 
replacement of organochlorines with organophosphates (Malathion, Fenitrothion, and Temephos). 
These, in turn, are over time being replaced by pyrethroids (Cypermethrin and Deltamethrin) 
because of their effectiveness in fighting adult mosquitoes. Despite this, pyrethroids are costly 
and have an adverse environmental impact (Braga & Valle 2007; Brasil, 2013; Guzman et al., 2010).

Conclusions
The climatic, geographical, and social characteristics currently established in Brazil combined 

with the biological characteristics of mosquito vectors of the genus Aedes spp., favor the 
multiplication and rapid dispersion of these vectors. This leads to a wide dissemination of 
arboviruses such as DEN, ZIK, CHIK, and YF providing the co-circulation of these arboviruses 
and others if they have compatible climatic and geographical conditions. Several technologies 
using different mechanisms of action, such as selective monitoring of infestation, social measures, 
dispersion of insecticides, biological control agents, and techniques for population control of 
mosquitoes, have been developed to control these vectors. We can use these technologies 
together. Molecular xenomonitoring, although still expensive, appears as a good alternative for 
identifying and predicting arboviruses in regions where their impact may congest the Unified 
Health System. The technologies under development demand an evaluation of the effectiveness, 
feasibility, and costs of implementation as complementary strategies to the actions already 
recommended by the PNCD.

Public policies for the prevention and control of vectors combined with the development of 
vaccines capable of preventing the infection in the population against these diseases may be the 
solution for the control and reduction of cases of arboviruses in Brazil and worldwide.
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