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Global distribution of EID events
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Impact of EID events
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Impact of EID events

Outbreaks’ name Reported __Cases Deaths  CFR (%)
fections

d Cases Deaths _ CFR (%)

771 3285450 577523 226701142813 0
MERS-CoV. 305 6418 17952 Lassa fever 8934 1617 1810
SARS 123 306203 20098 749 Marburg virus 795 [3n) 76.86
Measles 43 7579 210 0.28 Monkeypox 23062 840 3.64
nCoV. 2 327 147 44.95 Anthig 932 [ 451
lector-borne infections ‘COtheroutbreaks >
YellowJever 164 779323 3434 044 Meningitis 178 609772 60299 989
Dengue 7312977361 12327 009 8 8095 5151 63.63
Zika 47 317 0 0.00 Unknown 3 16678 1182 709
Rift Valley fever 38 7315 1959 2678 Acute hepatitis 18 16952 338 199
Plague 2 10492 1004 9.57 Encephalitis 12 4250 763 1795
Cholera 7904288 149988 3.6
Poliovirus 112 5569 B 163
Diarrhoeat 13 26619 504 020
Enterovirus 13 2056 260 1265
Legionellosis 12 2189 63 2.68

Qizo Liu, J Glob Health. 2025
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Global outbreak landscape 2025 (oct. 10)

* 102 disease outbreaks with human transmission

* 66 countries:

* sub-Saharan Africa (33 countries)

* Western Hemisphere (15)

+ East Asia and the Pacific (7)

+ South and Central Asia (6)

* Near East (Middle East and North Africa (5).
* 20 different infectious diseases:

+ including avian influenza (H5N1), chikungunya, cholera, Ebola, Marburg, measles, mpox,
Nipah, Rift Valley fever, yellow fever, and Zika

wwwikif.org
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60% of emerging infections are zoonoses

Spillover Human Infection

ecological contact

phylogenetic distance

viral traits

Olival Nature 2
Dharmarajan Zoonose:

Host diversity

Human density

Olival Nature 2017
Dharmarajan Zoonoses 2022
Fanelli Sci Adv 2025

Spillover: Ecological contact

Global population at risk of epidemics:
* high or very high -9.3%
* medium risk

-20%
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Severe acute respiratory syndrome (2002-2003)
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Climate change

Annual temperature anomalies relative to the pre-industrial period,
World

in degrees Celsius

The 2025 report
of the Lancet
Countdown on
health and
climate change:
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Outbreak investigation - purpose

Identifying and eliminating the source of infection

Lessons for future outbreaks

Evaluate control strategies

Learn about new or reemerging diseases

Teach (and learn) epidemiology

Address public concern about the outbreak

Reingold EID 1998
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Identifying outbreaks
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https://revistapesquisa.fapesp.br/

Sources: WHO, CDC, GPEI (Polio), ProMEDmail,
BEACON, GeoSentinel, etc. etc.
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Data source & bias

. e destinations
Dengue records in the GeoSentinel database Travel volumes +Trovel restrictions
2007-2024
. < pPathog
Returnlng travelers o
+Exposure
Population « Activity
« Immunity/ Protection
. « Absenteeism
Symptomatic R
disease?
encll +Testing
s *Reporting
v. Etc, etc,

Data science

Chikungunya in the Indian Ocean Region
2024-2025

From GeoSentinel data to epidemiological insights: a
‘multdisciplinary offort towards artficial
intelligence-supported detection of infoctious disease
outbreaks Heidema JTM 2024

Huits JTM 2025

27

<L
) S AL 9

28

Verifying the diagnosis
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Verifying the diagnosis

JIURE

Fernandes Brito, Nature Communications 2021

Laboratory confirmation > definite diagnosis

* |dentification
* requires ‘direct’ diagnostics
* Guides testing
* Incubation period
+ Timing of exposure
- » Once a pathogen is identified >
“fingerprinting”
o verify that all cases are related to the outbreak
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Frumence et al. Euro Surveill. 2025
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Creating a case definition

Creating a case definition

1. Clinical criteria (signs & symptoms)

» Suspected
2. Person, place and time
» Probable

3. Laboratory test

» Proven

~Z

@
S2F LI case definition
World Health
Organization

S
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1o-[ & —PERFECT CLASSIFIER -

An acute respiratory infection with:
* measured fever of 2 38 C°

« and cough;

« with onset within the last 10 days.
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Descriptive epidemiology
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Descriptive epidemiology: Mapping

« Person, place and time
« Characterizing the outbreak SR ® ‘
« |dentifying population at risk it

; 2

https://outbreaktools.ca/ Cochet, Euro Surveill. 2022
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Descriptive epidemiology: further clues
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Descriptive epidemiology:  [COVID-19 transmission:

airborne via aerosols (<5 um)
OR

droplets (>5 - 10 pm)?
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In a susceptible
population

Basic Reproductive number

The number of people that one sick person will infect (on average) is called R,
Here are the maximum R, values for a few viruses.

more contagious

Hepatitis C (2)  Ebola (2) HIV (4) SARS (4) Mumps (10) Measles (18)

Adam Cole NPR

Developing and testing a hypothesis

educated
guess

tested in association
analytical Exr;%sdure
study
outcome
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Outbreak control strategies

REDUCE Types of measures

« distancing, ventilation, masks,
hand hygiene, vaccination

REDUCE

« Case finding & quarantine,
restricting mass gatherings, border
control, vaccination, vector control

DITEEERCIE « vaccination, antimicrobial
infectivity treatment

v PR mpact dus o genert

Outbreak communication

« Disseminate factual and science-based information.

« Counter misinformation and myths. 0 @
Q)%

* Encourage preventive measures Getyour Wearyour Watchyour Wash your

vaccine. mask. distance. hands.

« Improve patient outcomes by ensuring people understand:
« symptoms, treatments, and recovery expectations.

+ Reduce anxiety and fear by providing reassurance and clear guidance.
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What is the next big outbreak?

WHO R&D Blueprint for Epidemics

pricrtizing th

st pathogen threats

PATHOGENS
PRIORITIZATION

EMERGENCIES JUNE 2024

~COVID-19

Crimean—Congo hemorrhagic fever
(CCHF)

*Ebola virus disease and Marburg
virus disease

*Lassa fever

*Middle East respiratory syndrome
coronavirus (MERS-CoV) and Severe
Acute Respiratory Syndrome (SARS)
*Nipah and henipaviral diseases
*Rift Valley fever (RVF)

“Zika

*"Disease X" (an unknown pathogen)

https int/teams
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How do we detect outbreaks?

Signal Detection

+ Globally based SWEs
+ Network of trust

« Online news aggregators signal
« Eyewitness reports * Mulidiscipinary expertise Setrets g s oo ek
Verification &
« Online expert curaed
discussions
+ Valdated officil reports
+ 14 languages, 24/7

+ Authoring onin reports Predictive
Intelligence

Context

Healiwiap
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How do prepare for outbreaks?

1. AVHRR Satellites 3. Outbreak Risk Maps

xr @

‘ Wammg weeks
to months ahead

A4

OLR SST NDVI Rainfall

t
2 Outbreaks

4. Government/Health Agencies

— TN &
/\

Private Citizens

Health Care
e Q Personnel
Vaccination, Awareness,

Pesticide use

Jonkmans N, BM/ Globa

47

In summary

Infectious
disease
outbreaks are
disruptive

Continu
global
surveillance

Enhance global
preparedness

Tools to reduce
the impact of
future outbreaks

interventions
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