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ABSTRACT The change in the pattern of occurrence of microcephaly associated with Zika virus infection in
pregnant women in Brazil resulted in the declaration of a Public Health Emergency of National and International
Concern. Coordinated and inter-sector efforts were required, but there were not always effective responses or
preparation of the affected populations. The Zika epidemic impacted public policies, including health policy,
both in scientific research, proposals for control measures, diagnosis, prevention, and treatment. The study
aimed to propose an integrated analysis for the approach to future health emergencies, with a focus on arboviral
infections. Based on the Brazilian experience with the Zika epidemic and the related literature, the analysis links
four dimensions: vulnerabilities and risk; the population’s socioeconomic conditions and impacts; development
and use of technologies and research; and the health system’s response and reprogramming. The aim is to
allow specific research focuses to measure the possible outcomes and generate new evidence on the epidemic’s
effect on health systems. Scientific knowledge and its gaps are the main integrating elements in these analytic
dimensions, aimed at contributing with a more timely and effective response in future emergencies. Besides the
acquired knowledge, it is necessary to add capacity to confront future emergencies related to arbovirus epidemics.

KEYWORDS Zika virus. Arbovirus infections. Disaster vulnerability. Disaster emergencies. Health systems.

RESUMO A mudanga no padrdo de ocorréncia da microcefalia associada a infec¢do pelo Zika Virus em gestantes
no Brasil resultou na decretagdo de emergéncia em satide publica de importdncia nacional e internacional. Esfor¢os
coordenados e multisetoriais foram demandados, mas nem sempre houve respostas efetivas ou preparacdo das
populacbes afetadas. A epidemia de Zika repercutiu nas politicas publicas, incluindo a de satide, seja na investigacdo
cienttfica, seja na proposicdo de medidas de controle, diagnéstico, prevencdo e tratamento. Objetivou-se apresentar
proposta de andlise integrada para abordagem de futuras emergéncias sanitdrias com foco nas arboviroses. Partindo
da experiéncia brasileira da epidemia e literatura relacionada, articularam-se quatro dimensdes: vulnerabilidades
e risco; condi¢bes e impactos socioecondmicos na populagdo; desenvolvimento e emprego de tecnologias e pes-
quisas; e resposta e reprogramacdo do sistema de satide. Pretende-se viabilizar loci especificos de investigacdo,
para mensuragdo de posstveis desfechos e geracdo de novas evidéncias sobre os efeitos da epidemia nos sistemas
de satide. O conhecimento cientifico e suas lacunas sdo considerados os principais elementos integradores dessas
dimensées analiticas, de forma a contribuir com resposta mais oportuna e efetiva em futuras emergéncias. Além
do conhecimento adquirido, faz-se necessdrio agregar capacidade de enfrentar futuras emergéncias relacionadas
com as epidemias de arboviroses.

PALAVRAS-CHAVE Zika virus. Infec¢ées por arbovirus. Vulnerabilidade a desastres. Emergéncias em
desastres. Sistemas de saude.
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Introduction

Arboviral diseases are viral infections with
part of their reproductive and transmission
cycle involving hematophagous insects.
These diseases have become increasingly
important due to the disordered growth
and occupation of cities, globalization, and
climate changes. The response to arbovirus
epidemics has challenged public health in
numerous ways, due to the wide range of
etiological agents with different and some-
times severe clinical manifestations, dif-
ficulties in vector control, lack of effective
vaccines and treatments, and the impact on
populations already exposed to precarious
living conditions™2.

In 2015, the detection of a change in the
pattern of occurrence of microcephaly in
newborn infants, associated with Zika virus
infection in pregnant women, sparked con-
cerns due to the epidemic pattern. Brazil
declared a national health emergency in
November that same year34, followed by the
declaration of a Public Health Emergency
of International Concern (PHEIC) by the
World Health Organization (WHO) in
February 201657, In the last four years, a
large body of evidence has emerged on the
epidemic, the virus and its effects, detec-
tion, clinical forms, control of transmission,
and identification and treatment of differ-
ent manifestations of the Congenital Zika
Virus Syndrome (CZVS), which includes
ocular, auditory, and motor lesions and
cognitive alterations, even in cases without
microcephaly.

Public Health Emergencies (PHEs) and
disasters, whether natural or manmade, are
caused by an ‘initiating’ and overwhelming
event. Depending on the characteristics of
the populations and places and the capacity
to respond to and confront these events,
they can cause considerable damage. In
addition to the material damage and loss
of lives, there are temporary or permanent
consequences in various areas of society,
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including the economy and health5. The
populations and places affected by PHEs are
not always prepared or effectively equipped
to deal with them.

Such events require combined, coordinated,
and multisector efforts by different stakehold-
ers from a local, regional, national, and global
perspectiveS. This understanding provides the
basis for Brazil’s health legislation, given its
importance for improving the health system’s
response to the PHE in the country and its
impacts8. The characteristics and effects of
the Zika virus (ZIKV) epidemic have direct
impacts on the development of public policies,
including health policy, with a view towards
investigation and proposal of diagnostic and
control measures, as well as the prevention
and treatment of its consequences.

In addition to the knowledge acquired in
the context of the epidemic, progress is needed
on topics that add capacity to confront future
emergencies. Institutions need to consolidate
lessons to improve the response, emphasizing
conditions of vulnerability and risk, inequality
and inequity in care, social rights of families
and affected individuals, forms of govern-
ment action in emergencies, and challenges
for inter-sector action.

Based on the literature, especially that
produced on the ZIKV epidemic in Brazil,
the objective here is to present a proposal
for integrated analysis of health emergencies
related to arboviral infections, linking four
dimensions. The first relates to preparedness,
considering vulnerabilities and risks from the
perspective of the occurrence of disasters. The
second considers socioeconomic conditions,
especially poverty as an important condition-
ing factor for the epidemic’s effects. The third
dimension involves studies and innovation
and use of technologies, important integration
between health and the other social sectors in-
volved in scientific and technological develop-
ment. The fourth and final dimension relates to
the health system’s response and reprogram-
ming, considering its institutional capacity
in the management of health emergencies,
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emphasizing public policy development and
interaction and the analysis, action, and reor-
ganization of the health services system for
dealing with the epidemic.

The assumption is that in future health
emergencies, the health system can build
and implement a more timely and effective
response based on these elements and the
experiences and lessons from previous events.

Characterization of
vulnerabilities and risks

Poor populations are usually at increased
risk in disasters and health emergencies®, as
evidenced during the Zika epidemic. Specific
population groups such as women and chil-
dren are among the most vulnerable and
require special attention and priority care.
Vulnerability, and in this specific case the social
vulnerability of these groups, results directly
from the social structure and its consequences,
such as inequalities in income, housing, and
sanitation, access to the health system and
healthcare, and differences in social empower-
ment. These differences ultimately generate
unequal exposure to risks™.

The Zika virus epidemic began in the
Northeast, the region of Brazil with popu-
lations living under precarious housing
and sanitation conditions. The Northeast
concentrated the largest number of cases of
microcephaly®?, and during the period close
to the ZIKV epidemic (2013-2015), the region
experienced other health emergencies in-
cluding syphilis®® and measles, the latter
especially in the states of Pernambuco and
Ceara'. Other arboviral infections such as
dengue and chikungunya were also plaguing
the Northeast at the same time?s.

The relationship between these events
and their determinants and contributing
factors has not been fully elucidated, nor
have the impacts of the ZIKV epidemic been
fully explained. However, evidence suggests
that the most vulnerable population was the

same. In addition, the role of vaccination
coverage and cross-protection with other
arboviral infections is still under investiga-
tion. There are doubts on the epidemic’s
possible resurgence in terms of its magni-
tude or form?,

Episodes of the epidemic in other coun-
tries did not display the same magnitude or
severity as in Brazil. The limited knowledge
of the disease in society, the scientific com-
munity, and sectors involved in healthcare
provision and social support hindered a
timely response. Health professionals, who
make the link between this knowledge
‘repository’ and the population through
healthcare, also found themselves in con-
tradictory situations. There was no prepara-
tion, since until then the specific risk related
to the consequences of ZIKV was basically
unknown. The determinants of social vul-
nerability, in addition to controversies on
the causal agent and microcephaly, com-
promised the clear communication of risk
and its direct mitigation?.

At the start of the outbreak, important
data that could have detected and char-
acterized the event and its risks were not
completely available. For example, data on
microcephaly in Brazil were quite limited at
the time. The increase of more than tenfold
in microcephaly cases recorded at the height
of the epidemic may also have been due to
other causes', as evidenced by the surge
in notifications, many of which unrelated
to Zika. The Zika epidemic showed that in
the heat of the events, urgent and recur-
rent needs of the affected population groups
came to the surface. The identification of
vulnerable groups and the prioritization of
care and preventive measures for this popu-
lation in Brazil proved to be insufficient2.

Research projects with participation by
human subjects must respect their dignity
and comply with the purposes of scien-
tific research. Research in health emer-
gencies and disasters has sparked heated
ethical debates. The Zika epidemic led to a
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considerable influx of Brazilian and inter-
national research projects and research-
ers®8. The expectation was that these studies
would always be based on the best conduct in
relation to the affected individuals and their
families, since they are the ones most suscep-
tible to potential excesses or improprieties in
conducting the research. Therefore, there is a
valid concern over studies in the populations
most vulnerable to ZIKV™,

The health sector comes under especially
heavy demand during emergencies. It should
be prepared to meet the needs of groups with
increased social, physical, environmental, and
economic vulnerabilities. It is the scientific
community’s duty to develop and propose
risk-reduction measures and strategies, not
only for the future, but also for currently af-
fected populations20. What have we learned
about risk reduction from the Zika epidemic?
Are the lessons only applicable to this emer-
gency, or can they be extrapolated to other
emergencies? The preparedness involves a
framework of measures and policies that
transcends the current possibilities. The af-
fected communities and those remaining in
situations of vulnerability are not prepared.
Only a small group of affected mothers and
children are able to react, based on their
conditions of resilience, expressed in the
capacity for organization of networks and
ties of solidarity.

Socioeconomic conditions
and impacts of families of
children affected by the
Zika epidemic

The ZIKV epidemic was profoundly related
to the affected individuals’ socioeconomic
conditions®21, While low income and school-
ing made the individuals more vulnerable in
an epidemic context, these same individuals
were affected unequally, with implications
for households, families, and the job market.
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Zika virus infection can result in the birth of
children with CZVS, with irreversible and
chronic outcomes for their health, including
high morbidity?223,

From the microeconomic point of view,
the birth of a child with CZVS is directly as-
sociated with the risk of impoverishment,
imposing limitations on the possibilities for
consumption, education, leisure, and work in
the present and future, besides reducing the
quality of life24-27. The growth of children with
CZVS creates needs for attention and care by
the families, especially the mothers, who need
to dedicate themselves to daily care and take
the children to the health services they need?s.

At the household and family level, this nega-
tive shock on health creates changes in the
capacity for obtaining income and in spending
patterns. Economic consequences include
direct and indirect costs, such as financial ex-
penditures, sacrificing hours otherwise dedi-
cated to paid work, and time spent caring for
the child, forcing the family to create strategies
to deal with the new situation. Such strategies
may be substituting work at home and away,
exhausting their savings and investments,
selling assets, and taking out loans, among
others. This dynamic may result in a poverty
trap for individuals and families24:26:29,

In all these scenarios, an increase in the
poverty level can be expected, jeopardizing the
formation of physical, human, and financial
capital in the affected families. Depending on
the severity of the disease, the effects can be
intergenerational, with impacts on the level
of future socioeconomic development of in-
dividuals, families, and communities3°. For
example, when children with CZVS reach
school age, the school system needs to adapt to
receive and teach them according to their cog-
nitive and learning capacities3"32, There may
also be less interest in providing incentives in
education, given the impairment to their life
expectations and quality of life and thus their
acquisition of knowledge and skills33,

Understanding the affected households’
economic dynamics is important, especially to
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measure the real economic consequences of
CZVS. To estimate the total costs for society,
it is important not only to understand the
perspective of the Unified Health System
(SUS), but to consider all sectors affected34.
The families’ perspective is key to this ex-
panded perception.

The medical and non-medical costs have
implications for the affected persons’ finan-
cial protection and vulnerability, especially
concerning the direct out-of-pocket expendi-
tures that can perpetuate place lead individu-
als in situations of poverty and a continuous
cycle of disease and poverty??, especially
since CZVS is a chronic disease?3. Despite
the relevance of these costs for the individu-
als’ and families’ well-being, there is little
empirical evidence at the household level
on the burden of chronic diseases, which is
vital for the elaboration of public policies?4.
For example, transportation costs to reach
health services account for a major share
of total health expenditures35:36 but they
need to be measured. The same is true for
expenditures with food and lodging when
accessing healthcare, which also need to be
considered?®.

Families may also incur indirect costs, or
those related to loss of productivity in the
job market resulting from morbidity and pre-
mature mortality associated with the illness.
CZVS can affect the daily lives of the children’s
mothers, fathers, and other family members,
decreasing the quality and amount of time for
work and leisure.

Measuring the impacts of the Zika epi-
demic along a timeline, some evidence sug-
gests the generation of considerable economic
burden in both the short and long term. An
impact assessment study by the United
Nations Development Program (UNDP) to
analyze data for some Latin American and
Caribbean countries estimated that the total
costs of Zika in the region are similar to the
costs of the dengue epidemic3?. The decrease
in international and domestic tourism rev-
enues and the direct costs with diagnosis and

treatment account for the main short-term
costs, that is, those tabulated during the epi-
demic itself. From 2015 to 2017, the estimated
burden ranged from US$ 7 billion to US$
18 billion in Northeast Brazil. Although the
poorer countries were more heavily affected
- considering the costs as a proportion of
Gross Domestic Product (GDP) -, Brazil suf-
fered the heaviest absolute burden of short-
term costs due to the higher incidence of
cases associated with congenital conditions.
Meanwhile, the long-term costs - which con-
sider all the costs incurred from the onset of
the epidemic through the estimated life ex-
pectancy of the cohort of individuals affected
by the epidemic - are mostly represented by
the direct and indirect costs associated with
microcephaly and Guillain-Barré syndrome.
For caregivers of children with CZVS, most
of whom are adolescent and young adult
women, the loss of productivity from being
forced to leave the job market and/or drop
out of school further aggravates their cycle
of poverty. For children with CZVS, the costs
involve lifetime loss of productivity, specific
healthcare needs, homecare, education, and
transportation. The neurocognitive disor-
ders already present at birth are expected to
persist throughout life, resulting in delays in
neurological and psychomotor development
through problems with balance and coordi-
nation, seizures, irritability, and difficulties
swallowing and speaking, in addition to visual
and auditory problems38. The predicted total
long-term costs of these conditions can reach
US$ 29 billion and US$ 10 billion, respective-
ly37. These numbers represent the epidemic’s
enormous economic impact for society.

Development and use of
technologies and research

The ZIKV epidemic also had repercussions
on scientific and technological develop-
ment, keeping in mind the need for progress
with knowledge and the use of technologies,
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including studies on the organization of
existing knowledge on arboviral infec-
tions and studies needed to fill some gaps.
Partnerships were established with interna-
tional institutions, facilitated by declaration
of the PHEIC, which required coordinated
action for research and development of new
technologies to confront the epidemic3°.

At the government level, the epidemic
oriented the definition of calls for scientific
and technological research projects involv-
ing Brazilian government ministries and
research funding agencies, targeted among
others to immunology and virology, new
diagnostic and promotion/prevention tech-
nologies; vector control strategies; social
technologies and innovation in environ-
mental and health education; innovation in
health services and sanitation management
and public policies and epidemiology and
health surveillance40. Research and the de-
velopment of new technologies have focused
on diagnostic, therapeutic, and prevention
technologies as well as on vector control.

Diagnostic technologies include diagnosis
of the disease and identification of compli-
cations of CZVS. The challenge has been to
obtain tests capable of diagnosing specific
arboviral infections, allowing identifica-
tion of cases of each of the infections and
of individuals with more than one infection,
all of which is essential for measuring each
arboviral infection’s magnitude, estimating
their transcendence, and understanding the
effects of comorbid infections in the same
individual4+42, Access to the diagnostic tech-
nologies for ZIKV complications is a persis-
tent challenge, because access to medium
and high complexity is a bottleneck in the
Brazilian health system43. Late diagnosis or
late or discontinued treatment, especially
in infants, can hinder the achievement of
potential development or lead to setbacks
in the health situation. Guaranteeing timely
access to the existing diagnostic and thera-
peutic resources is essential for reducing
negative impacts44.
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Vaccines and vector control strategies are
important technologies for prevention and
control4546, Some 40 to 60 institutions in
the world have various strategies for vaccine
development: inactivated viruses, virus-like
particles, and vaccines with recombinant
DNA viruses4s. However, to date there is
no vaccine available on the market. Animal
studies have indicated the possibility that
the yellow fever vaccine has some protective
effect against ZIKV, potentially reducing the
viral load in the brain and the neurological
effects of the virus474s,

The vector control strategies include
known technologies used for dengue, such
as educational activities, larval index rapid
assays (LIRAs) for Aedes aegypti, larvicides,
and traps to reduce and eliminate the mos-
quito population4l. More integrated and
‘intelligent’ information systems that use
geospatial technologies and computational
models improve the monitoring and control
of the Aedes aegypti population as well as
the understanding and prediction of arbo-
viral infections4®.

New vector control technologies include
manipulation of the mosquito to produce
genetically modified sterile mosquitos,
mosquitos carrying the Wolbachia bacteria,
and mosquitos spreading the pyriproxyfen
pesticide. There are also new traps like the
ovitrap for monitoring mosquito infesta-
tion4!. One government measure for preven-
tion has been the use of repellents, and new
formulations are under development, such as
the use of nanotechnology, to decrease their
toxicity50. Studies are evaluating the efficacy
of clothing and bed nets impregnated with
repellent to protect against mosquito bites5'.

One of the challenges for therapeutic
technologies is the discovery of a specific
treatment for ZIKV infection. Several in
vitro and in vivo studies are under develop-
ment on the use of drugs and substances
already approved by regulatory agencies
for other therapeutic indications. For
example, sofosbuvir, interferon and other
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polymerase inhibitors, erythrosine B, and
chloroquine52-55, One recent unusual aspect
is the investigation of ZIKV itself as treat-
ment for glioblastoma, a severe and uncur-
able brain tumor. That is, use of the virus as
a therapeutic technology4s.

Technologies to treat CZVS feature a
wide range focused on rehabilitation and
prevention of disabilities and sequelae
according to case-by-case needs, such as
braces, prostheses, and walking/movement
aids. New educational and communications
technologies in health are being developed,
such as courses, training, workshops,
booklets, folders, videos, games, apps, and
websites for health professionals, families,
teachers, and others5s.

Healthcare systems’
response and
reprogramming of health
services

The uncertainties and pressures for the pro-
duction of evidence on Zika pose several
challenges for healthcare systems. A plan for
response by the WHO in 2016 was followed
by a global race to structure rapid responses
in reprogramming, aimed at case detection,
control of the infection, and treatment of the
population with the infection or at risk?5%58,

The emergency response requires atten-
tion to the persons and places at risk5® and
the different conceptions and definitions of
health rights in each country, with variations
in the safeguards and universal application.
Even in countries with universal health
systems, there is some degree of inequality
and limitations to the scope of such rights,
influencing the capacity for response and
reprogramming. The political and institu-
tional configurations of health systems in
terms of their roles, responsibilities, health-
care models, regulation, and financing also
condition the responses to emergencies and

demands. This is further complexified by the
different time frames between the produc-
tion of evidence, establishment of consen-
suses concerning their social importance
in dealing with the infection, and public
decisions on the elaboration of responses.

Another important aspect is the involve-
ment of Brazilian and international institu-
tions in science, technology, and innovation
in the formulation and implementation
of public policies. Government measures
should also be oriented by the tacit knowl-
edge from experience with the epidemic
and its repercussions®.

In Brazil, the epicenter of the ZIKV epi-
demic, the development of responses com-
bined the recovery of known approaches
alongside new forms of intervention. There
was a broad range of initiatives, including
vector control, risk prevention, integration
of surveillance and healthcare systems, in-
tergovernmental coordination, intra- and
inter-sector linkage, communications, in-
formation, and notification, professional
training, and the development of diagnostic
and therapeutic protocols3®.

The control and surveillance systems
revealed the need to improve communica-
tions during emergencies, both in the health
system and for the population, particularly
the population affected by the infection and
at risk. The relevance of Health Information
Systems (HIS) has been emphasized to guar-
antee data access to support public policies,
with special emphasis on strategies for data
protection, monitoring, safety, and secu-
rityél. Meanwhile, underutilization of HIS
has been a barrier to confronting Zika and
other arboviral infectionsé2.

Measures to strengthen family planning in
Brazil were influenced by international rec-
ommendations on postponing pregnancy and
expanding access to contraceptive methods
in the epidemic’s context. However, it is
necessary to discuss its limits and effective-
ness in reducing ZIKV infection®3-65, Studies
in Latin America and the Caribbean point
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to the low use and availability of intrauter-
ine devices, indicating the need to review
government policies to ensure the supply
to populations at risk and with greater vul-
nerability to Zika®e,

The discussion on the expansion of legal
permission for termination of pregnancy
under any circumstances and the identifi-
cation of barriers to access contraceptive
methods resulting from the prevailing policy
and its scope were key issues during the
public health emergency$?79. In addition,
wide access to the services and products
related to reproductive health requires
quality information on the risks and con-
sequences of infection and the available
technologies, thereby increasing women’s
decision-making capacity”'.

Concerning the reorganization of prenatal
care, the reduction in the odds of infection
during pregnancy depends on progress in the
establishment of protocols applied to health
services to guarantee universal testing for
ZIKV. Public health emergencies call for
protocols to supply blood products with
guaranteed availability, as well as the adop-
tion of complementary safety measures for
blood donation procedures?273,

The effectiveness and follow-up of chil-
dren’s developmental problems after birth
depended on the comprehensive supply
of cranial ultrasound, testing, and physi-
cal examination. Early stimulation, widely
acknowledged for infants and toddlers (up
to 3 years of age) with multiple disabili-
ties, was prioritized but it was unavailable
to a large proportion of the children with
CZVS because of lack of access to services,
equipment, technologies, and trained and
accredited professionals. Training of health-
care professionals proved to be strategic for
achieving better results.

During the emergency, scientific evidence
from previous experience and produced at
the time was shared via different public and
private information and communications
channels. Community, group, and family
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involvement played an important role in pro-
ducing and disseminating knowledge, con-
tributing to pressure government to respond
to the needs created by the epidemicss.

CZVS has proven to be more common
than microcephaly alone, potentially affect-
ing infants without apparent alterations in
head circumference’®75, so that on-going
follow-up of the children in this cohort is
necessary. Reprogramming should focus
on the growing demands for support for
the mother, the child, and the person with
disabilities, including: access to ‘assistive
technologies’?¢; intensive rehabilitation,
including braces and prosthese44; early
stimulation with a physical therapist, con-
sultations with pediatricians, psychologists,
and ophthalmologists, audiometry, and man-
agement of the children’s difficulties eating
and with mobility??; access to income and
transportation benefits; supply of caregivers;
openness to these children in the school
system?8; and psychosocial support for care-
givers and families?®.

For the women and children affected by
Zika, access to services and knowledge is
marked by numerous unequal conditions
that are expressed in the response and in SUS
reprogramming8%81, The protocols do not
always acknowledge and contextualize the
limitations resulting from socioeconomic in-
equalities, vulnerabilities, and other barriers.

In Brazil, the responses occurred in the
context of a political, social, and economic
crisis, suggesting the constraints on scien-
tific and technological investment and the
capacity for response and reprogramming
of the Unified Health System (SUS), as well
as the exacerbation of negative socioeco-
nomic conditions in places and populations
at risk. Brazil’s universal health system with
continental dimensions and diverse experi-
ence and actions made a difference, despite
the inequalities and limitations in supply,
access, financing, and different degrees of
institutional implementation and political
coordination.
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Proposal for analysis and
management of future
health emergencies
involving arboviral
infections

The ZIKV epidemic highlighted the impor-
tance and urgency of the health systems’
response to its effects and mitigation of the
risks. The analysis of health emergencies is
not simple and requires exploring the exist-
ing scientific knowledge as well as the uncer-
tainties in order to identify approaches for
an effective and timely response that values
the understanding and linkage between the
epidemic’s contexts and repercussions.
The scientific knowledge and its gaps are
thus a central and integrating element in
the dimensions analyzed here, highlighting
the cross-cutting nature of information and
communications in the analyses of emergen-
cies related to arboviral infections. These

dimensions are part of a three-dimensional
and dynamic context that has a dialectic
relationship with the living conditions of
the population in each place and repercus-
sions of the epidemic. Thus, the linkage
between dimensions and elements should be
directed to allow specific areas of research
and produce possible outcomes. When these
outcomes are measured, they should allow
generating new knowledge and evidence
on the epidemic’s repercussions and the
healthcare system’s responses.

Health systems’ analysis and management
of future emergencies involving arboviral
epidemics should consider, among others,
the basic guidelines listed in chart 1. This
instrument integrates the dimensions ana-
lyzed here, to the extent that some of its
elements are correlated, with a focus on the
affected, vulnerable, and at-risk populations
and places, attempting to avoid segmented
and sector-limited logics to guide health
policies and programs.

Chart 1. Script with basic questions for analysis and management of health emergencies involving arboviral epidemics

What is the epidemiological and socioeconomic profile of the population at risk for a given health emer-

gency?

and places affected by the epidemic?

places at highest risk?

Risks, vulnerabilities, and
socioeconomic impacts

What are the possible repercussions and socioeconomic impacts of the epidemic for the population groups

What measures are necessary to decrease the possible impacts, especially in vulnerable populations and

How long and in what way should the vulnerable and affected groups be observed to verify the true scope of

the consequences and impacts of a health emergency in the short, medium, and long term?

What prior experiences, certainties, and evidences can orient the responses by the health system and ser-

vices and what are the uncertainties?

Technologies and research

services in the short, medium, and long term?

Which technologies and knowledge, including those produced by the communities, can be used, readapted,
and/or disseminated, and which ones need to be produced/created?

How to guarantee that the technologies and knowledge reach the vulnerable populations and affected
places, considering scales and inequalities in access and dissemination?

Which scientific studies are necessary to orient and evaluate the response by health systems and health
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Chart 1. (cont.)

Which information, actions, resources, and protocols are necessary and should be priorities for orienting the

ing the health emergency?

health systems

short, medium, and long term?

Timely response and reprogramming by

lies, and the population?

response by health systems and health services in the short, medium, and long term?

What type of training or allocation of professionals is necessary to respond to the demands and actions dur-

Which preventive and therapeutic measures should be prioritized and reorganized, given the demands of
vulnerable populations and affected places and/or those at greatest risk and the possible harm to the right
to health, access, coverage, scope, and capacity for provision?

What are the epidemic’s possible repercussions and impacts for health systems and health services in the

How to guarantee rapid and reliable communication among administrators, researchers, patients and fami-

Source: Own ellaboration.

The study did not intend to provide a fin-
ished and complete model for public health
emergencies involving arboviral infections.
On the contrary, the proposal expresses the
reflections on (and formulation of) some
key questions, which are not exhaustive, to
orient responses to future emergencies. These

questions should be adapted to the different
realities. The meaning of ‘at risk’ or ‘prepared-
ness’ to confront public health emergencies in-
volving arboviral infections varies according to
country, place, and time. Figure I schematically
illustrates the integrated analytical proposal.

Figure 1. Proposal for integrated analysis of health emergencies involving arboviral infections

Risks, characteristics, and
repercussions of the epidemic

Vulnerabilities and risk

Changes of strategies,
measures, and resources
for timely response
by the system

Information

System's response
and reprogramming

Right to health, access,
and health system scope
in contexts of risk
and inequalities

Source: Own ellaboration.
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The evidence points to the growing need
for linkage between policies, involving all
these dimensions, which are highly interde-
pendent. Activation of the chain that ranges
from research/development to the effects of
short-, medium-, and long-term technologies,
involving issues of financing, access, and use,
involves the need for new mechanisms of co-
ordination and management by government.
It is necessary not only to conduct research
and action, but also to acquire the capacity
to evaluate their effects on the population.
Emergency policies and responses should also
consider the inequalities and other factors
related to the affected populations, especially
those in situations of vulnerability and poverty.

The new diagnostic and therapeutic tech-
nologies for arboviral infections cannot be
effective without government strategies that
ensure access and use by the population.
Investments in the production of scientific
evidence to support policies for regulation,
incorporation, and use of technologies are
essential in the response to public health
emergencies. It is essential to interconnect
strategies to reduce inequalities and improve
living conditions in order to generate pro-
tective effects for the most heavily affected
population groups.

Vaccines, repellents, medicines, and as-
sistive technologies need to be available in
timely fashion and associated with inter-sector
activities, especially for social protection,
education, and sanitation. Improvements in
the population’s living and socioeconomic
conditions can reduce the vulnerability and the
risks associated with poverty. The subsequent
confirmation (in humans) of cross-reactivity to
the yellow fever vaccine with protective effect
will corroborate the need to maintain vaccina-
tion coverage to minimize the effects of ZIKV
and other arboviral infections, especially in
pregnant women in situations of vulnerability.

In Brazil, strategies that are known to be
effective, such as improvements in sanitation,
housing, and urban upgrading, have been rel-
egated to a secondary place. Such measures

extrapolate the health sector and require
inter-sector effort, including not only vector
control but also the reduction of inequalities
and vulnerabilities.

The ZIKV epidemic revealed that beyond
the areas that should be prioritized in the re-
sponse to a health emergency, a central issue
involves the different definitions of the right
to health, which can represent an expansion
(or curtailment) of access to services and the
scope of health systems, as well as to determine
how the system responds to the demands.
Broad and universal health rights are not
guaranteed in all countries or even equally
in each country’s population. However, to deal
with future emergencies involving arboviral
infections, an integrated approach should be
based on a comprehensive view of the right
to health and equity.
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