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emergence of infectious diseases

Interaction of pathogen with a complex environment, in an specific 
biological, ecological, social, historical, economic and political context

Nonlinear, multifaceted phenomenon

Also with a subjectivity dimension

Influencing the spread and impact of the disease and its consequences



Environmental 

Sanitation

Animal Heath

Migration

One Health Approach 



Being prepared -Building answers

Recognize this complex dynamic of social, technological and 
environmental interactions across different spatial scales

Response must be sustainable

in the face of complexity dynamic



Building answers  understanding the complex dynamics

• Information 

• Intersectoral - multiple professionals and expertise

• Address inequalities

• Primary Health Care – Family Health Team

• Communication

• Community participation

• Organization and planning for early warn, monitor, control 

 Situation Room  

Political and $$ support



Which structure of governance would enable 
building an epidemic response

??? 

Each region         particularities and possibilities



Some local experiencies: 5568 municipalities BRAZIL 

COVID - EPIDEMICS



Facing Innequalities

Agenzia Info Salisiana, Burundi, 2020

Khazanah Research Institut,  2020

Correio Braziliense, 2021

• distribution of vaccine drugs

• access to health services



Identification of economically vulnerable families

• Home Visits

• Information

• Assistence

Crato, RN
133,000 inhab.

• Classification of vulnerable families by Family Health Team 

253 families registered 

• Identifying risk groups 

• Pregnant women and clinically vulnerable individuals

Support
Monitoring

https://rsdjournal.org/index.php/rsd/article/view/8241/7351



Articulation with other sectors

• Identification of vulnerable families

• Ensuring food for vulnerable children

• Important space of information credibility

• Early identification of symptomatic (App cell)

Informativo Universidade Est. Amazonas 

Education

Agência Brasil

Campinas, SP 

1,200,000 inhab. 



SUS – Primary care Network 

• Active Search of contacts, symptomatic

• Testing 

• Monitoring patients & contacts

• Medical assistance

• Extension of opening hours (Sunday-Sunday)

• Home visits

• … 

Teresina, Piauí
866,300 inhab.



• Identification of individuals at risk for clinical complication

• Monitor daily with Oximeter by community health agent

• Early hospitalization 

• Hospitalization access guarantee  impact on lethality 

SUS – Primary care Network 

Campinas, SP 

1,200,000 inhab. 

Public - Private 

Articulation

actions based on the territory



Reinforce Epidemiological Surveillance

• Reorganize information flows

• Investigation of syntomatic /contacts

• Monitoring tendencies 

• Identifying risk groups

• Technical Communication, Alerts, Epidemiological Bulletins



SOCIAL CONTROL AND MUNICIPAL MANAGEMENT

• JOINT MULTILEVEL ANALYSIS & DECISIONS

Charing data of evolution of the pandemic 

Deciding strategies

Combining
management, 

social participation, 

academic involvement

• PARTICIPATION:

Araraquara, state São Paulo 
238.339 inhab.

JOINT 
DECISION 

Executive 
Legislative 
Organized Population  
Universities (2)
Commerce
..

Contingency Committee



Political Articulation between municipalities

• State Rio Grande do Sul -> 16 municipalities to purchase 
diagnostic tests and assess the epidemiological situation in 
the region,

• State of Paraíba -> 13 municipalities together to adopt joint 
measures to combat the coronavirus. 

• Microregion So Minas Gerais, joint action in a tourist area 
limiting the transit of people between cities



Cooperation with University

• Parameters of Natural History of the disease

• Transmission Dynamics

• Diagnostic development  

• Genetic sequencing of pathogen & variants

• Qualified epidemiological Information

• Socioeconomic and political analysis

• Surveys

• Others ex: simplified mechanic ventilation ; App Cell phone



Group of researchers –
discussion/production/influencers



Rethinking Communication

• Expansion of communication with the 

media - press, epidemiological bulletins, 

sound cars, radio, comic 

https://www.youtube.com/watch?v=KHgqdIvPpUE

• Rescuing popular participation 

• Cooperation of community leaders

Children’s comic

https://www.youtube.com/watch?v=KHgqdIvPpUE


Paraisópolis Favela

São Paulo 

• Food
• Hygiene itens
• Ambulances

We follow the intensification of social movements



Community Organization Inequality and favela social mobilization

FIOCRUZ, 2021
Rio de Janeiro (pop 6,700,000 inhab.) 

Organized communities informed, monitored, 
and supported families in situations of great 
vulnerability, replacing the absent State.

“Nós por Nós” => Us for Us



CUFA - Central Única das Favelas

Disponível em 
https://www.youtube.com/watch?v=g5I7ut4_H84





Popular movement 
App Motorcyclists

Category very affected in the epidemic



Many Situation Rooms have been set up to face the SARS-CoV-2 
pandemic and are a little more ready to tackle other epidemics. 



The most difficult challenge may be not the 
pathogen!!

It is whether control measures are actually 
implemented by governments and managers in the 

specific epidemiological context



THANK YOU

rita.donalisio@gmail.com



EPIDEMIOLOGICAL INTELIGENCE  CENTER 

RIO DE JANEIRO 

oswaldo.cruz@fiocruz.br

Oswaldo G Cruz



EPIDEMIOLOGICAL 

INTELIGENCE  CENTER, RIO DE 

JANEIRO CITY

Inovation, transparency, technology and 

information for decision making in health 



HOW CIE STARTED...







TIME LINE

JAN 2021 

Emergency 
Operations 

Centre (COE) 
and

Special 
Committee to 

tackle Covid-19 
(CEEC)  

01 02 03 04 05 06 07 08 09 10 11 18

Publication Life 
Protection 
Measures  

(non-
pharmacological 

intervention) 

Start of the 
Vaccination 
Campaign 

10,000 Rapid 
Antigen Tests 

Inauguration of 
the center 

first Epidemiological 
Bulletin with Risk 

Analysis
(week 1)

1st ordinary 
meeting E

Presentation of the 
COVID-19 Coping Plan 

150 new 
hospital beds 

Self-notification 
app



COVID-19 PANDEMIC: GREATER NEED TO 

PRODUCE TIMELY INFORMATION FOR DECISION 

MAKING AND NEW EARLY DETECTION STRATEGIES



A VARIETY OF INFORMATION SYSTEMS 

SYSTEMS INSTABILITY

LACK OF INTEROPERABILITY BETWEEN THE SYSTEMS

NEED FOR TIMELY INFORMATION

CHALLENGES



INFORMATION FOR ACTION 

SRV

SIVEP

E-SUS 

NOTIFICA

Dados 

Assistenciais 

RUE

REGULAÇÃO

Vigilância 

Genômica

SIPNI

Vigilância 

Sentinela

ESAVISIM
SINAN 

(surtos)
Laboratório



RISK ASSESSMENT PER ADMINISTRATIVE REGION



First in the country 



5PILLARS

Epidemiology  Technology   Information  

Transparency   Communication



MISSION

Contribute to the protection of the

population's health with the

elaboration of innovative health

information, exploring different data

sources and technologies, in order to

direct actions based on

epidemiological intelligence.



EpiRio

EPIDEMIOLOGICAL OBSERVATORY



https://epirio.svs.rio.br/

EpiRio

Epidemiological Observatory



Doenças Agudas Transmissíveis

Doenças Crônicas Transmissíveis

Agravos Não Transmissíveis

Atendimento Antirrábico e Acidente com Animais Peçonhentos

PAINÉIS EPIDEMIOLÓGICOS INTERATIVOS 

EpiRio  - Epidemiological Observatory

https://svs.rio.br/epirio/

MPOX



SITE ALSO HOSTING TECHNICAL PUBLICATIONS

EpiRio  - Epidemiological Observatory



USE AND IMPORTANCE OF ANALYZING DATA FROM 

ELETRONIC MEDICAL RECORDS



 Real time info

 Using ICD-10 coding of 

interest

SURVEILLANCE – ELETRONIC MEDICAL RECORDS

Diarrhea

Emergency Room data



SURVEILLANCE – ELETRONIC MEDICAL RECORDS

Flu data in children 

Emergency Room data

 Real time info

 Using ICD-10 coding of 

interest



SURVEILLANCE – ELETRONIC MEDICAL RECORDS X HEALTH SYSTEMS 
MODELING COVID-19 DATA

Eletronic medical recordsStructured health reporting 

systems



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES



PREDICTIVE MODELING – COMPARING TEMPORAL SERIES





Activities and strategies based on 

EPIDEMIOLOGICAL INTELIGENCE



ARBOVIRUSES – DATA INTEGRATION 

Correlação Cruzada 

Integrating and analyzing data from 

cases, climate and vector 

entomological surveillance

MAPA DE PREDOMINÂNCIA DE SOROTIPO DE DENGUE
Concentração por grade hexagonal



AEDES AEGYPTI – OVIPOSITION TRAPS 

Activities based on epi inteligence



IDENTIFYING EMERGENT 

PATHOGENS



LAB SURVEILLANCE PLATFORM



LAB SURVEILLANCE PLATFORM

Leptospirosis

Fonte: SINAN e EpiRIo

Atualizado em: 10/03/2023

Dados sujeitos à atualização

AP 1.0 - Centro 1

AP 2.1 - Zona Sul 3

AP 3.2 - Méier /Inhaúma 1

AP 3.3 - Madureira / Irajá 1

AP 4.0 - Barra / Jacarepaguá 5

AP 5.2 - Campo Grande 2

AP 5.3 - Santa Cruz 3

Total 16

Nº de Casos 

Confirmados
AP RESIDÊNCIA

Diagrama de Controle



SENTINEL SURVEILLANCE 

 A Vigilância Sentinela está presente nas 10 regiões da cidade e em unidades de saúde com diversos

perfis de atendimento (CF, CMS, UPA e CER).

Flu and other respiratory viruses

Arboviruses

Diarrhea

Conjuntivitis



DATA LAKE



HEALTH DATA LAKE
Centralized data warehouse:

Data storage

1

Processing

2

Safety

3

Volume and size

4

Programming 

languages

5

Inteligence

6

Oportunity

7

Cohort

8



DATA LAKE ARCHITECTURE 

Fontes de 

Dados

Data Lake

Zona de Inserção 

dos dados
Preparação e 

transformação
Linkage

Análise, Aprendizado 

e Predição

Zona de 

Consumo

Formas de 

Consumo

Externo

Interno

Alertas

Vigilância 

Epidemiológica

Gestão de 

listas

Dashboards

Publicações 

científicas

Boletins 

Epidemiológicos



BASE “CARIOCA”



• Updated street shape 

• New georeferencing tool

• Greater accuracy on geolocation of cases

GEOPROCESSING



• “we need more solutions 

like CIE to have access 

qualified information to 

detect and prevent 

outbreaks, as well as to 

respond rapidly to disasters 

and public health 

emergencies”.
•

Jarbas Barbosa, Jul 13





Obr

oswaldo.cruz@fiocruz.br

Thank you


