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AESOP in Perspective: First Year of Development

ASOP, the Alert-Early System of Outbreaks with Pandemic Potential, is a system
under development by the Oswaldo Cruz Foundation and the Federal University
of Rio de Janeiro for detecting infectious outbreaks in Brazil—initially applied to
respiratory syndromes and arboviruses, but with extensive potential for
adaptation. By analyzing data recorded in Brazilian municipalities, primarily
changes in the number of syndrome-related visits to Basic Health Units (UBS), the
ASOP strategy enables early identification of outbreaks and timely issuing of
alerts to sanitary authorities. It is important to note that UBS in Brazil represent
the gateway to public health, and £SOP is primarily based on the large amount of
data recorded and centralized in administrative databases of the Unified Health
System — the world's largest universal public health system —, which sends us its records weekly. The use of this
data has allowed the anticipation of disease emergence by several weeks, proving to be an important source of
information for healthcare actions.

In addition to syndrome-related visits, £SOP utilizes the sale of medications in private pharmacies, covering 95%
of the entire country's network, as a complementary data source. By combining information from these
databases in municipalities experiencing outbreaks, £SOP promotes a) molecular characterization of circulating
pathogens, allowing the identification of seasonal or new agents; and b) the study of the probability of pathogen
spread to other municipalities, using primarily mobility data (land, air, or water transportation). Combined, these
tools developed during £SOP's first year offer a powerful analytical framework to increase Brazil's preparedness
and response capacity to new health emergencies.

A complex system like £SOP could not have been developed isolated from the needs of the teams that execute
Health Surveillance actions in Brazil: the CIEVS network, consisting of entities at the municipal, state, and federal
levels, technicians from SVS-A/MS and municipal and state surveillance secretaries and foundations. In this first
year, we worked together with many of these teams, understanding the need to align £SOP with real-world
challenges. Therefore, it was also the goal of the first Annual Workshop to bring together these health
authorities, technicians, and partners to present the progress of the first year of work and discuss the status of
the system, as well as to jointly define priorities for the following period.

| would like to thank all these partners for their trust and support. We hope that £SOP can soon be widely
available and assist public health agencies and surveillance practitioners involved in decision-making for the
benefit of the Brazilian population.

—ed

Dr. Manoel Barral-Netto
Principal Investigator of the £SOP initiative
Senior Researcher, Fundag¢do Oswaldo Cruz



Workshop Participants

In total, 50 people participated in the workshop, which took place in Salvador, Bahia, Brazil. Invitees included
representatives from all £SOP’s teams, including members of multiple Fiocruz technical-scientific units in
addition to host Fiocruz Bahia, and the Federal University of Rio de Janeiro; representatives from two key
Secretariats within the Ministry of Health: the Health and Environmental Surveillance Secretariat (SVS-A) and the
Primary Care Secretariat (SAPS); and local surveillance authorities from the cities of Salvador and Rio de Janeiro,
as well as from the state of Amazonas. The Director of Fiocruz Bahia, the institution that leads the development
of £SOP, was also present.

International participants included representatives from the Pasteur Network, the Pan American Health

Organization, and the Rockefeller Foundation, the organization that financially supports the development of
/ASOP.

Ivador, Bahia, during 28-30 November 2023
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Workshop participants gathered in Sa



Workshop Objectives and Agenda

The main aims of the workshop were three-fold:

Get External Feedback

Capture external evaluation from
stakeholders regarding real-world
utility and system needs, specifically
presenting the visualization outputs
that have been produced during the
first year.

Define Performance Metrics

Together with stakeholders, define
the key performance metrics that
should enable quantification of the
impacts of AESOP.

Establish Priorities

Establish priorities for year 2, while
exploring the future steps within the
context of Brazil's health system and
global networks.

The dynamics of the workshop involved presentations and Open Discussion sessions in forum format, with
different moderators in each session. While in Day 1 the aim was to present to participants the status of
ASOP's development, as well as hear from representatives of engaged regions their experiences in

participating in £SOP’s early stages.

Day 2 opened opportunities for some of these partners to present their visions and experiences: SVS-A, the
Health and Environmental Surveillance Secretariat, a key unit of the Ministry of Health that has been
supporting the development and fine-tuning of the system through its technical teams; and SAPS, the Primary
Health Care Secretariat, also a key partner in the Ministry of Health, providing £SOP with the weekly dataset of
attendances in basic health units in all Brazilian municipalities, ultimately enabling syndromic monitoring to be
performed. Performance metrics and exploration of alternative data sources were also discussed in that day.

In the last day of event, how to effectively communicate risk was the main discussion, and opportunities for a
communication chain involving £SOP’s signals were discussed with the Ministry of Health.



DAY 1—CURRENT STATUS OF A £SOP AND YEAR 1 EXPERIENCES

The first day of the workshop started with some welcoming remarks from Z£SOP’s coordinator, Manoel Barral,
and Mario Moreira, the President of Fiocruz, followed by introductions of each attendee, aligning expectations
and fostering a collaborative environment.

The morning sessions began with a presentation from the Health and Environmental Surveillance Secretariat
(SVS-A, in Portuguese) on the advances in epidemiological intelligence in Brazil, emphasizing the use of indexes
and abnormal events to respond to public health emergencies, as well as reduce their occurrences. £SOP’s
pivotal role in utilizing healthcare data for syndromic surveillance, a concept not yet implemented in Brazil, was
also underscored. Additionally, a partnership opportunity between £SOP and SVS-A was identified for rumor
surveillance using Epidemic Intelligence from Open Sources (EIOS) and social media data.
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In a recorded message, Fiocruz’s President Mario Moreira welcomes participants and addresses the importance
of digital surveillance as a key tool to improve Brazil’s preparedness to emerging and re-emerging diseases. The

The session proceeded with a recap of £SOP’s first year, recalling the project implementation Workshop in 2022,
which covered many questions to be addressed in the current event. The acquisition and exploration of primary
healthcare data covering the entire country was highlighted as the main significant initial outcome of the
system’s implementation. The status of £SOP was discussed with a show-and-tell of the dashboard’s current
version, which faces the challenge of developing features to meet the demands and expectations of its users,
mainly public health authorities. To tackle this challenge, the functions and visualization approaches currently
implemented — including healthcare data, over-the-counter medicine sales, signal quality (Data Quality Index,
DQl), and modeling techniques — were presented for group discussion.

Some action points were raised by the attending stakeholders:

® Incorporating the influence of data quality on data representation.


https://youtu.be/pT0qcweoy_Q

®  Considering the stratification of consecutive signals.

®  Exploring the inclusion of subdivisions within municipalities, as large municipalities often encompass
diverse areas: "several cities within a city."

Health authorities express their views on the system in development. From left to right: Cristiane Cardoso (CIEVS-
Salvador), Tatyana Amorim (Amazonas Surveillance Foundation), and Gislani Aguilar (city of Rio de Janeiro’s
Health Surveillance Agency).

The agenda then delved into discussions on syndromic surveillance and opportunities for early outbreak
detection in Brazil. Data from Primary Health Care (APS, in Portuguese) and over-the-counter medication sales
(MIPs, in Portuguese) were presented, showcasing advancements in analyses over the past year and
demonstrating the potential of these data to anticipate increases in cases. The significance of the weekly DQ
updates was recognized by the partners as relevant information for both municipalities and the Ministry of
Health, despite it being a parallel result. During these discussions, the lack of data from the private health sector
was identified as a weak point, partially resolved by the use of private pharmacy’s MIP data. Future opportunities
to collaborate with the private sector could also strengthen the capabilities of the system.

Signals identified from APS and MIP sales data also contribute to another key aspect of £SOP’s operation: the
molecular characterization of circulating pathogens. Activities involving sample collection and analysis —
conducted with the support of partner municipalities — were presented and discussed in the open forum “Scaling-
up sample collection representation and coverage”, emphasizing improvements in operational efficiency and the
bioinformatics analysis pipeline developed during the first year. The municipalities were invited to share their
experiences during the sample collection process for analysis with ESOP and suggested possible actions to
enhance the representativeness and coverage of the samples.



Box 1. Local experiences of £SOP’s users.

Three Experiences, Three Viewpoints: Rio de Janeiro, Salvador, Amazonas ‘

Representatives of local health agencies that partnered with Z£SOP for clinical sample collection and metagenomics
analysis shared their experiences in participating in the early stages of the initiative.

Rio. The city of Rio de Janeiro representative Gislani Aguilar shared their success story in implementing the city’s
with massive amounts of data being analyzed and used to inform data-driven epidemiological response. Gislani
mentioned that they perform sentinel surveillance for respiratory pathogens, and clinical sample collection is not a
problem to perform, with up to 20 samples per week (swabs) being regularly collected in health facilities for testing.
She stressed that metagenomic pathogen characterization, the strategy employed in £SOP to detect (re)emerging
pathogens, and even novel agents, was very helpful to them, as this technology is not used in the city and the results
from the pilot helped them identify the main agents responsible for the ongoing flu outbreak in the studied period.

Salvador. Cristiane Cardoso, the CIEVS focal point in the municipality, highlighted the importance of combining
information from traditional systems as well as non-stream media. The CIEVS network (composed of nodes in
municipalities, state and national levels) detect, monitor, and manage public health emergencies. Cardoso
noted the importance of working jointly to promote effective surveillance in the country, and that syndromic
surveillance using Primary Health Care data is crucial for early identification of signals. The utility of the system
and of the dashboard was noted, and she is interested in continuing to use and incorporate Z£SOP's tools in
the routine of the service she runs.

Amazonas. The state of Amazonas representative Tatyana Amorim mentioned the difficulties of physically
accessing certain municipalities for clinical sample collection in the region, which involves extensive travel periods
due to poor road conditions or limited access via waterways. This hinders the timely identification of circulating
pathogens in a strategically located region bordered by three countries and characterized by a massive forest-
human interface. Decentralizing molecular techniques was also raised as a challenge, and the delay between
sending clinical samples and receiving the results was criticized as being too long, highlighting the need for
improvement in this area.



https://cor.rio/

Participants of the workshop during a discussion forum.

Through this discussion, opportunities and obstacles emerged:

OPPORTUNITIES @@7
® Expansion of the sentinel network within each municipality.

" Improved coordination among institutions, particularly representatives from primary care.

OBSTACLES @~
® |dentification of a greater number of circulating pathogens, especially during outbreaks.

® Challenges in accessing certain municipalities and health districts in a timely manner.

The discussions on the first day underscored the importance of communication among all entities involved in the
surveillance system, with centralization overseen by the Ministry of Health, for the success of Z£SOP.



DAY 2—FINE-TUNING ASOP TO USE AND MEASURING PERFORMANCE

The second day of the event started with a quick recap of the previous day’s efforts, followed by a show-and-tell
of the tools already available on the AESOP dashboard. This demonstration set up the discussions among the
partners, particularly municipalities and the Ministry of Health, regarding potential applications of Z£SOP.

The system was recognized as a valuable tool for decision-making, easily comprehensible for end-users, and
capable of being integrated into surveillance actions. Suggestions for additional components — some already in
development — were proposed, such as:

® Inclusion of descriptions of terms, acronyms, and statistical methods in the dashboard;
® Incorporating the Data Quality Index (DQI);

®  Adding data from medication sales, laboratories, and social media in the platform.

The applicability of monitoring the status of neighboring municipalities was also underscored, as was the
importance of establishing an effective communication, given the diverse user base. Final decisions on
communication approaches with partners, as well as dashboard features, would then preferably be centralized
at the Ministry of Health.

The creation of a technical user committee — with a clear agenda with collaborative discussions about the
dashboard and the logistics behind sample collection — was suggested as a strategy to integrate Z£SOP into the
routine of healthcare services. Moving forward, the representatives from the Ministry of Health emphasized the
importance of implementing an £SOP prototype in the routine of a state or municipality to assess the impact of
the system on service and technical teams’ routines. This implementation would entail developing protocols for
communicating alerts, defining clear requests to validate the findings, and consequently establishing surveillance
and care actions based on the alerts.

The schedule continued with a new forum focused on discussing how to measure £SOP’s anticipatory capacity.
Afew challenges for signal anticipation were raised, including the need to calibrate the system's detection power
to identify outbreaks without overwhelming healthcare services. It was understood that this calibration relies on
the system's practical application — noting the importance of discussions held during the previous forum —, and
the use of other databases alongside severe acute respiratory syndrome (SARS) data, such as data provided by
emergency care units (UPAs). However, contrary to Primary Health Care data, this data source is only regionally
available. Criteria for measuring anticipatory capacity, such as sensitivity, specificity, and predictive value, need
to be defined and balanced with the capacity of health management actions.

Following this, a series of presentations brought external perspectives to the discussions. Representatives from
SVS-A and SAPS shared their views on the strategic use of surveillance and healthcare data, considering Z£SOP as
a potential surveillance tool and a means to measure the quality of Primary Health Care data for the Ministry of
Health. The representative from the Pasteur Institute outlined the network's actions in priority areas, aiming to
advance epidemic intelligence and prepare for future epidemics.



Left: Oscar Mantevani presents the Pasteur Network nodes. Right-top: Gerson Penna (left), Fiocruz researcher
alongside Daniel Coradi and Patricia Bartholomay, representatives from the Health Surveillance and
Environment Secretariat (SVS-A). Right-bottom: Emerson Nogueira and Laura Cruz discuss the
importance of data collection at the Primary Health Care Secretariat.

The last forum of the day, leaded by Primary Health Care specialist and Fiocruz researcher Vinicius Oliveira, was
centered on the development of an integrated surveillance system and the use of alternative data sources,
identifying opportunities to be explored and potential challenges in accessing these data.

Quais dados poderemos usar no futuro?
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When asked “Which data source could we use [for surveillance] in the future?”, participants came up with 71
answers (figure above; in Portuguese). These potentially useful data sources were summarized according to their
accessibility, as some streams can be obtained via partnerships (e.g. the Primary Health Care data); via direct
acquisition (e.g. real-time mobility data); or are publicly available (e.g. most bioclimatical data, with varying
update rates). The graph below represents the post-workshop synthesis of the forum’s participants suggestions:

Easyto
access

Accessible, but less relevant Priority data sources

AIR QUALITY
SOCIAL MEDIA DRUG SALES
PRESENCE WEATHER

-_*::' MOBILITY
B
o
g PRIVATE EMERGENCY
<

HEALTH UNITS SERVICES
WORK/SCHOOL LAB RESULTS

WEARABLES ABSENTEEISM (GAL SYSTEM)
FUNERARY SENSORS BED REGULATION RAPID TEST
DATA RESULTS

Difficult to Not critical Desirable, but difficult to obtain

access —— Timeliness —

Lacks timely detection Enables early-warning

Of note, a “wishlist” of data streams could be identified (in purple), while all of the priority data sources (potential

low-hanging fruits for early-warning ) are already incorporated in £SOP, such as real-time mobility, drug sales
and climatological data.



DAY 3—COMMUNICATING RISK AND NEXT STEPS

The last discussion forum of the workshop focused on establishing communication between Z£SOP, states, and
municipalities. The key priorities for the second year of the project were also discussed between the team and
attending stakeholders.

COMMUNICATING RISK

Participants highlighted that this communication should be simple and dynamic; transparent and responsible; as
well as accurate and timely for effective responsive from healthcare services. Based on the participants’
experiences, key characteristics of how the communication of warnings identified by £SOP should take place
were raised:

®  Follow already existing communication protocols:

warnings

» Ministry of Health (National CIEVS) = States (State CIEVS) = Municipality

®  Make the format of £ZSOP communications officially branded, in alignment with current visual characteristics
and identity of current SVS-A alerts and clippings, stimulating surveillance officers who receive this
information to treat it as official communication endorsed by SVS-A/MoH.

®  Transparency and tempestivity of communications.

warnings and their utility as inducers of epidemiological actions.

The A£SOP team argued to the importance of receiving feedback regarding the utility of generated warnings,
which would help the team re-calibrate the models and compare the set of algorithms used in the project in
order to identify the best combination of metrics x tools x parameters.

Izabel Marcilio moderates the discussion on risk communication.


https://www.gov.br/saude/pt-br/composicao/svsa/cievs
https://resolvetosavelives.org/prevent-epidemics/7-1-7-early-disease-detection/

NEXT STEPS AND A£SOP IN THE AMAZONAS

The next steps in the system’s implementation should address key points raised during the forum, including:

®  Determining the information to be included in the alerts;

®  The frequency of these communications;

®  Adapting this approach for small municipalities; and

®  Piloting the tool in a real-world scenario to evaluate utility.

The General-Coordinator of CIEVS/SVS-A, Daniel Coradi, suggested that in order to evaluate Z£SOP in the real-
world, a pilot should be conducted. Considering the seasonality of respiratory disease in the North region (which
usually concentrates from February to May), and the manifested interest of the Amazonas state surveillance
representative, Dr. Tatyana Amorim, the £SOP team and stakeholders jointly decided that a pilot of £SOP in the
Amazonas state should be performed. As priority for the beginning of the year, the construction of the steps for
this pilot, as well as the communication flow, informed by results from this workshop, would be pursued.
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Annex 2: Workshop Agenda

/ESOP -
Alert-Early System of Cutbreaks ' sUS

with Pandemic Potential

1% Annual Workshop Agenda — Z£SOP
28-30 November 2023

Tuesday, 28" November

09:00

09:15

09:55

10:05

10:25

10:45

11:00

11:30

11:45

13:20

14:00

14:20

Welcome. Mario Moreira (Fiocruz President) — virtual — and Manoel Barral (Fiocruz Bahia - MeSP? and
Cidacs labs)

Ice breaker with introductions and setting expectations.

Agenda review. Manoel Barral (Fiocruz Bahia) & Pablo Ramos (Fiocruz Bahia)

Advances in Epidemiological Intelligence in Brazil. Daniel Coradi (SVS-A/MS)

Coffee Break

/ESOP —Year 1: Where We Began, What Have We Reached and Next Steps - Manoel Barral (Fiocruz
Bahia) & Izabel Marcilio (Fiocruz Bahia)

ZSOP Current Status — Demonstration of Visualization Outputs
Demonstration and Examples - Juliane Oliveira (Fiocruz Bahia)
Technology and Data Sources - Gerson Cunha (UFRJ)

Open Discussion — Moderator: Roberto Carreiro (Fiocruz Bahia)

Group Photo and Lunch

Syndromic Surveillance — Opportunities for anticipated detection of outbreaks in Brazil
Using Primary Health Care data - Pilar Veras (Fiocruz Bahia)
Using Drug Sales data - Viviane Boaventura (Fiocruz Bahia)

Molecular characterization of circulating pathogens using £SOP signals
Use of high-throughput sequencing - Ricardo Khouri (Fiocruz Bahia)
Development of the experimental and analysis pipeline - Pedro Meirelles (UFBA)

Discussion Forum: How to increase the representativity and coverage of clinical samples — Moderator:
Pablo Ramos (Fiocruz Bahia)
Forum Context
Municipal Experiences
» The experience of the city of Rio de Janeiro - Gislani Mateus (SMS/Rio de Janeiro)
* The experience in the state of Manaus - Tatyana Amorim (Lacen Manaus)
» The experience in Salvador - Cristiane Cardoso (SMS/Salvador)
Discussion

18



15:00

15:50

16:40

Discussion Forum: Different views on £SOP fundamental questions
¢ What is the minimum number of samples needed to ensure adequate representation?
* Geographic distribution of samples to ensure representativeness
* How to use the existing laboratory network to improve early detection?
Viewpoints
* From the Fiocruz Genomic Network - Marilda Siqueira (Fiocruz/IOC)
* Engagement with Implementers - Ricardo Khouri (Fiocruz Bahia)
e |s a 2.0 Sentinel Network Possible? - Juliane Oliveira (Fiocruz Bahia)
Discussion

Coffee Break

Day 1 Wrap-Up - Pablo Ramos (Fiocruz Bahia) & Izabel Marcilio (Fiocruz Bahia)

Wednesday, 29'" November

09:00

09:10

10:40

11:00

12:30

14:00

14:30

15:00

15:30

15:50

16:20

Welcome and Day 1 Synthesis
Discussion Forum: Potential applications - Moderator: Gerson Penna (Fiocruz Brasilia)
Introduction to the Forum - Gerson Penna
Live demonstration - Juliane Oliveira and Gerson Cunha

 Expectations of Salvador - Cristiane Cardoso (SMS/Salvador)

» Expectations of Amazonas - Tatyana Amorim (Lacen Manaus)

» Expectations from Rio - Gislani Mateus (SMS/Rio de Janeiro)

 Expectations from SVS-A - Daniel Coradi (SVS-A/MS), Patricia Bartholomay (SVS-A/MS)
Discussion

Coffee Break

Discussion Forum: How to Measure Z£SOP’s Anticipatory Capacity — Moderator: Guilherme Werneck
(UFRJ)

Lunch

Vision of the Center for Epidemic Intelligence, Ministry of Health. Patricia Bartholomay (SVS-A/MS)

The Strategic View of Primary Health Care data. Emerson Araljo (SAPS/MS)

Priority areas of work for the Pasteur Network in strengthening epidemic intelligence and epidemic
preparedness. Oscar Ceville-Mantovani (Regional Strategic Development Officer, Pasteur Network)

Coffee Break

Discussion Forum: Towards integrated surveillance—alternative data sources, opportunities and access
challenges - Moderator: Vinicius Oliveira (Fiocruz Bahia)

Day 2 Wrap-Up - Pablo Ramos (Fiocruz Bahia) e Izabel Marcilio (Fiocruz Bahia)



Thursday, 30" November

09:00 Welcome and Day 2 Synthesis

Discussion Forum: How to communicate risk to municipalities and the state? - Moderator: Izabel

09:10 Marcilio (Fiocruz Bahia)

10:40 Pausa

11:00 Workshop Synthesis, Define Next Steps

12:00 Closing and Lunch
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