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Coronaviruses are RNA viruses that cause respiratory infections in a variety of animals, including 
birds and mammals 1. Seven coronaviruses are known pathogens in humans. Seasonal coronavi-
ruses are generally associated with flu-like illness. In the last 20 years, two coronaviruses have been 
responsible for virulent epidemics of severe acute respiratory illnesses (SARI), the SARS epidemic 
that emerged in Hong Kong (China) in 2003, with case-fatality of approximately 10% 2, and the 
Middle East respiratory syndrome (MERS), which emerged in Saudi Arabia in 2012, with some 
30% case-fatality. Both are part of the list of priority diseases for research and development in the  
emergency setting 3.

The novel coronavirus named SARS-CoV-2, which causes COVID-2019 disease, was first detect-
ed on December 31, 2019, in Wuhan, China. On January 9, 2020, the World Health Organization 
(WHO) confirmed the circulation of the new coronavirus. The first sequencing of SARS-CoV-2 was 
published by Chinese researchers the following day. The first importated case in Japan was reported 
on January 16. On January 21, the United States reported its first imported case. On January 30, WHO 
declared the epidemic a Public Health Emergency of International Concern (PHEIC) 4. By the end of 
January, several countries had confirmed cases involving importation, including the United States, 
Canada, and Australia. In Brazil, as of February 7, there were 9 cases under investigation but no record 
of confirmed cases 5.

The speed at which a disease spreads is estimated by its basic reproduction number (R0), defined 
as the mean number of secondary cases generated per primary case. Initial estimates of R0 for  
SARS-CoV-2 vary from 1.6 to 4.1 6,7,8. By way of comparison, the influenza A (H1N1) epidemic in 
2009 had an R0 of 1.3 to 1.8 9, reaching an attack rate of 643 cases per 100,000 in Paraná (the state 
of Brazil with the most reported cases), while ranging between 50 and 70 per 100,000 in the other 
states of Southeast Brazil. Since SARS-CoV-2 has higher transmissibility, its introduction in Brazil 
under similar conditions to those of influenza virus would also result in a higher attack rate. However, 
the prediction of hospitalization and mortality rates depends on information on the proportion of 
severe cases and case-fatality, which are still unknown. The first findings suggest lower case-fatality 
than with influenza A (H1N1) and with other coronaviruses. As of February 9, 2020, of the 37,251 
confirmed cases in China, 6,188 (16.6%) had been classified as severe and 812 had resulted in deaths 
(2.2% overall and 13.2% among severe cases) 10. For a comparison of magnitude, in the years 2018 and 
2019, case-fatality in SARI cases due to influenza notified in Brazil was around 20% 9. Thus far glob-
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ally, most fatal cases of SARS-CoV-2 have been associated with elderly patients and/or the presence 
of comorbidities affecting the immune system 11. However, the epidemic is still in an initial stage of 
evolution and case reporting, with relatively few clinical studies and with many cases still hospital-
ized, so the situation is still preliminary.

In recent years, the emergence and reemergence of infectious diseases like bird flu (influenza A 
H5N1) in 2003, SARS in 2002/2003, influenza A (H1N1) in 2009, and Zika in 2015 raised numerous 
questions on the role of epidemiological surveillance. Pandemics have occurred more frequently, and 
since 2018, the World Health Organization (WHO) has acknowledged the need for preparation in 
anticipation of the emergence of novel pathogens, including (under the name “disease X”) unknown 
diseases with potential for international emergence on the priority list for research and development 
in the emergency setting 3,12. The emergence of novel diseases causes impacts far beyond the cases 
and deaths they generate. It also creates an ideal context that requires national public health systems 
to validate their surveillance and healthcare systems for timely detection and response in cascade.

Brazil has made important strides in epidemiological surveillance in the last 20 years. In 2003, 
the influenza A (H5N1) virus motivated the elaboration of the first Influenza Pandemic Contingency 
Plan 13. The plan established the guidelines for bolstering Brazil’s epidemiological surveillance, 
organizing laboratory networks and sentinel units for severe acute respiratory syndromes, a national 
health alert and emergency response network, the Health Surveillance Strategic Information and 
Response Center (CIEVS), and investments in the domestic production of influenza vaccine 14. Six 
years later, in 2009, the arrival of the influenza A (H1N1) virus met with a more structured network 
that succeeded in responding with efficient surveillance, at least in some states of Brazil 15. The state 
of São Paulo already had outstanding laboratory capacity, while in Paraná the network showed high 
sensitivity. This experience allowed improvement in the laboratories for typing the viral subtypes 
and expanding both the testing and the SARI surveillance network in the country. In 2015, Brazil 
occupied an outstanding position on the global science map by spearheading knowledge on the Zika 
virus 16.

Prior to SARS-CoV-2, the surveillance protocol for SARI in Brazil had not included coronaviruses 
as part of the laboratory test panel in routine surveillance, and these viruses were only investigated 
by the National Influenza Centers (NICs) in cases of deaths and outbreaks. The exception is the state 
of Paraná, whose Central Public Health Laboratory (LACEN) includes seasonal types in its RT-PCR 
panel. In 2019, of the more than 5,000 SARI cases reported in the state, only 160 tested positive for 
coronaviruses (data from Sivep-gripe, Brazilian Ministry of Health, accessed on 14/Jan/2000).

With the situation created by SARS-CoV-2, on January 31, 2020, the Brazilian Ministry of Health 
launched the Joint Ministerial Working Group on a Public Health Emergency of National and Inter-
national Concern to monitor the situation and establish protocols 17,18 for SARS-CoV-2 surveillance 
in the country. The protocol determined the collection of two samples from all patients treated in the 
public healthcare network that met the case definition, taking into account not only the characteristic 
symptoms but also a history of recent travel to regions with direct transmission and/or history of con-
tact with suspected or confirmed cases 5. The collected samples were to be processed by the Central 
Public Health Laboratories (LACENs), testing for respiratory viruses that are part of the SARI surveil-
lance panel, leaving it up to the states to determine local testing for COVID-19. Negative or inconclu-
sive cases are to be processed by the NICs for specific COVID-19 testing, with a metagenomic analysis 
performed in parallel. In addition, in order to minimize the impact of notification and digitization 
delay, fast-track reporting channels were also created, without the need for hierarchical (local-state-
federal) notification, along with a platform for rapid visualization of suspected cases 19, the Integrated 
Health Surveillance Platform (IVIS Platform – http://plataforma.saude.gov.br/novocoronavirus/).

Challenges for improving the effectiveness of the COVID-19 response

The potential arrival of the novel coronavirus is currently testing Brazil’s surveillance structure, 
especially at a time in which cutbacks in funding for the Brazilian Unified National Health System 
(SUS) and research are undermining the country’s capacity for early detection and response. Brazil 
was a protagonist in the Zika epidemic, and it must keep pace with the knowledge generated abroad 
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and prepare for the specific studies and demands that will emerge in the country, including diagnosis, 
patient care, prevention, and health promotion. Thus, when the alert of the novel coronavirus was 
sounded, once again a huge question hovered over the country: are we really prepared?

The global effort to generate information on the novel coronavirus is awe-inspiring. With only 
one month in existence, the new virus had already been cited 37 times in PubMed, with descriptive 
analyses of the first cases, genomic sequencing, and clinical characteristics. This movement is the 
product of a sensitive international surveillance system and a policy of sharing data and findings. 
Even as some groups organized quickly to monitor cases in real time, others focused on applying 
mathematical and statistical models to monitor the novel virus and establish action strategies 20,21,22.

Meanwhile, the growing use of social media as information channels posed the challenge of 
monitoring and responding rapidly to fake contents, while also ensuring that the responses could cir-
culate on these channels. For example, in parallel with the official bulletins and accurate reporting in 
traditional news outlets, fake audios with erroneous recommendations circulated in the social media, 
passing themselves off as communiqués from publicly respected sources such as the Brazilian Society 
of Infectious Diseases (SBI) 23. There was also an attempt to revive the myth that certain herbal teas 
have the same antiviral properties as oseltamivir phosphate (the active ingredient in the antiviral drug 
used to treat SARI due to influenza virus), suggesting the consumption of such teas for cases of both 
influenza and coronavirus 24. The claims were publicly refuted by the SBI and the Brazilian Ministry 
of Health, but the scope of their refutations is unknown. A growing movement to discredit traditional 
communications channels and foment adherence to alternative sources also poses a risk to public 
health that has to be confronted. The communications refuting such false claims cannot be limited to 
the academic community and experts from the field.

In the area of laboratory surveillance, it is crucially important for the LACENs to have resource 
stockpile to remain constantly capable of processing incoming samples and releasing the tests results 
in timely fashion. Shortage of viral detection kits (primers, probes, controls, etc.) or trained person-
nel delays the turnaround of locally produced test results or requires sending the samples to NICs, 
generating both delays in notification and an overload on reference laboratories. Without these 
resources, the investment in the installation of high-quality test-processing equipment , although 
essential, becomes worthless. Timely turnaround of test results is crucially important for surveillance 
of unusual cases, such as outbreaks involving novel infectious agents and early outbreaks of seasonal 
endemic diseases like influenza and arbovirus infections.

In the area of data processing, sharing and timely analysis of epidemiological data still face chal-
lenges in Brazil, despite strides in transparency policies such as the Citizens’ Online Information 
Service (e-SIC) and investment in recent years in real-time follow-up systems for health alerts, such 
as the SARI Reporting System (InfoGripe) 9. The main challenges include the health surveillance 
system’s heterogeneous infrastructure, since the data’s quality and timeliness depend primarily on 
reducing the “attrition” with data entry in the system. Many places in Brazil still use paper forms that 
need to be collected and digitalized. Lack of data validation when electronic forms are completed 
leads to the entry of incorrect data that could otherwise be corrected automatically even while they 
are being keyed in.

Another critical point is the lack of integration between the various existing information systems, 
making it unfeasible to integrate data from different sources. For example, the Laboratory Infra-
structure Management System (GAL) lacks access to the numerical code of the notification made to 
the Brazilian Information System for Notifiable Diseases (SINAN), making it impossible to monitor 
test results in real time, delaying early case detection, and contributing to gaps in the completion of 
notifications, which are often left with no record of the case’s closure. From the data analyst’s perspec-
tive, difficulties with data access lead to frequent data “blackouts”, besides the huge effort needed to 
reconstruct the information, resulting in uncertainties in the data’s analysis.

The increasingly frequent emergence of novel diseases requires restructuring the way diseases are 
reported in the country. It is necessary to invest in a new SINAN, based on more modern technolo-
gies both to facilitate notification and to allow speedier data dissemination and analysis, in keeping 
with the principles of precision epidemiology 25. It is essential for the Ministry of Health to develop 
an integrated data infrastructure, consistent with the speed of disease spread in this age of high global 
mobility. A sufficiently flexible system should allow the inclusion of new diseases, but without losing 
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the existing structure. As for communication of this type of information and data availability, access 
by APIs to the notification system is essential, since it allows building dashboards and automated 
reports for temporal and spatial follow-up of notified and confirmed cases with minimal delay. The 
positive example of rapid notification and visualization channels for the current COVID-19 outbreak, 
known to be essential for timely action, should be incorporated as the standard for Brazil’s national 
epidemiological surveillance.
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