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Pandemic and Epidemic Intelligence

The process of collecting, analyzing, and interpreting data
from traditional, event-based, participatory and community
survelllance, and field investigations, alongside contextual
Information, to detect, monitor, and assess public health
risks.

— Morgan et al., How better pandemic and epidemic intelligence will prepare the world for future threats. Nat Med 28, 1526-1528
(2022)
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Health emergencies throughout the year and on every

continent

DISEASE OUTBREAKS
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33

Graded health
emergencies

Ukraine oPt

82

Affected
countries*

Ethiopia

Sources: Various WHO Health Emergency Appeal 2025. Link to overview page. * Number of affected countries are excluding Mpox and COVID-19 as global emergencies

and Dengue as a multi-region emergency. Source for status on graded health emergencies: WHO Health Emergency Dashboard. Last retrieved 9 May 2025.


https://www.who.int/emergencies/funding/health-emergency-appeals/2025

Value of good surveillance and analysis: Timely & better
Insights for decisions

—Rapid detection of health risks Decision support against health risks
Public health intelligence at WHO Surveillance systems with multiple purposes
146 country offices De_tect new Re-_emerging Monitor Eliminiation
diseases diseases diseases of diseases

6 regional offices
+ WHO HQ

L 9 million | pieces of information retrieved

Every -

i 60,000 | signals scanned COVID-19 — N Solio
24/7 ~1,000| signals of relevance identified

40 events highlighted

35 new events verified




Pandemic and Epidemic Risks are Inherently Uncertain

Uncertainty before a pandemic or Uncertainty during a pandemic or epidemic
epidemic

Lift public health &

; 2 :
Pathogen? Where? HEE SR social measures?
Are facilities coping? _
Vaccine
effective?
How to
Severity? When? Rapid containment? transition?
[ - .
_\ /_ A New variant?
| ggg True outbreak?




Three ways how surveillance & epidemic intelligence matters

Detect threats early Continuously inform
to minimize effects of decisions for better
disease outbreaks population health
% %

Stopping the worst before Better decisions in public
it happens health

Enable fast & robust
decisions during
emergencies

\%

Avoiding ‘wrong turns’
during emergencies



How we typically portray surveillance data
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Source: COVID-19 Weekly Epidemiological Update; Data retrieved 11 Feb 2023. Minor deviation from online dashboard due to different data starting point.
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Public health decisions must be informed by triangulation of
many survelllance inputs

Every public health decision must flexibly draw from ... by triangulating inputs from multiple ...requiring sophisticated people
multiple pieces of evidence... surveillance & other sources processes & technology
Decisions: Evidence Surveillance inputs Assets
7 overal sl 6 / Transmissibility )
response
\
v' Selection & targeting of Overall severity per case o= People
direct protection Clinical case series
- - I - _
v Selection & targeting of Relative severity by host =555 Serological data
transmission reduction and viral characteristics | Surveys
v" Balance of investments - . |l Processes
Expected timing & duration gumm
across types of of epidemics Viral surveillance
measures D ;
v Intervention timing & [ Number of infected to date,=- Other sources (non-exhaustive) Technology
logistics; scale up plan by age, region _ Demographics
v' Scale back plan Estimated effectiveness of = Y
control measures Socio-economic context

Climate

g
Source: Lipsitch M & Santillana, Curr Top Microbiol Immunol 2019:424.



The complexity of the health risk environment
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Innovation Iin tools allows earlier and more comprehensive
Insights for decision making while increasing access to insights

Outbreak analytics

» data sharing and integration
disease modelling
» Al adoption

Multiplication of research on
public health intelligence
Number of publications

=
(6]

Tausende
|_\
o

14,174
4,275’
2,314
o LI

2010-2014 2015-2019 2020-2024

(63}

Pubmed (link), last updated 2 April 2025

Genomics

» early detection of threats
inform response
» develop countermeasures

Increase in availability of whole
genome sequences on public
databases - Sep 2022

‘03 15 20
SARS-CoV Ebola |SARS-CoV-2
70 600 00,000
(o]
‘09 “14
HIN1 |Zika
65,000 1850

Mak TM et al. (2025). Pathogen genomics for
surveillance and outbreak investigations. In: Fisher D,
editor. Infectious Disease Emergencies: Preparedness
and Response (link)

Open Source innovation

» scale applications
» enable collaboration
» allow local specification

Expanded ease and openness
to sharing work on digital
tools

Github repositories related
277,000 {4 coviD-19 (as of May
2025)

3,800 6,600
... on Dengue ... on Malaria

1,000 624
... on Mpox ... on Cholera

Estimates based on Github (May 2025)


https://emergencies.pubpub.org/pub/pathogen-genomics/release/5%20+
https://pubmed.ncbi.nlm.nih.gov/?term=longquery00cf5892321c98cde799&filter=years.2010-2025&timeline=expanded&timeline=expanded&sort=date

Collaborative Survelllance

Building intentional collaboration across
four dimensions

Connecting surveillance stakeholders for
» Increasing capacity, tools, skill sets

» Accessing new data sources

» Improving technology and platforms

Pre.sentation Title
<% Collaboratory



Areas where the WHO Hub for pandemic works

BETTER DATA BETTER ANALYTICS BETTER DECISIONS
Providing timely .:: Collaboratory Supporting decision-
E ‘ 0 Information to making using real-world
eoemcnreicence  Member States for the  Building a community & digital simulations of public
FROM OPEN SOURCES . .
early detection of environment to enable faster data health measures during
worsremorszanon —— potential health analysis during emergencies emergencies

threats

Cholera outbreak Mpox outbreak
EIOS Dashboard showing detected Community of Practice sharing of Future outbreaks
code, data and tools for real-time Demo of the tool, currently in

signals of Cholera outbreaks

collaborative analytics development 13



Epidemic Intelligence from Open Sources - 2017

EPIDEMIC INTELLIGENCE

UPDATE W

= 2 =
Explore

Select board = ° % Exit current board
Curent board =960

Board info Edit info

o BOARD COMMUNICATIONS AND COMMENTS

o TIME PERIOD

Display stats and filter by Import Date v

Click/drag on the chart to zoom to

o CATEGORIES

A
> B All WHO Categories

E10S

EPIDEMIC INTELLIGENCE
FROM OPEN SOURCES

A GLOBAL INITIATIVE LED BY THE
WORLD HEALTH ORGANIZATION

I EIOS FREEMSGNTESSENE  Monitoring  pocuments
onn -
) o

Communities and Teams ~ Help and Feedback ~

00w oW G (A ] 2]

POST EXTRA Noite de arte e benemeréncia!

Police, Family Services Windsor-Essex join forces to
tackle rising intimate partner violence

CBhile ABYX TOHH KOHOMAW yHUuTOXMAM B LLlycKoiA

Aonuke

Building Support Systems: The Need For Mental Health
Training In Schools

Leichtathletik-EM: Mihambo fliegt auf Europas
Weitsprung-Thron

3 sheriff's deputies wounded in ‘critical incident’ after
shootout with suspect in Illinois

Educadora Jacqueline Mlagén fue reconocida por el
Senado

INP anuncia la graduacién de 1,026 agentes
penitenciarios

Fillas de Cassandra: "Gustarianos tocar en Castrelos, era
© noso sofio de nenas”

* |Any article

Ghana

Johannes Christof SCHNITZLER Logout

EIOS Communities: Cumulative
Growth*
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* All communities have relevant training, enabling them to effectively use the EIOS
system. Communities can be Member States, regional CDCs, as well as other
organizations and networks. Relevant entities, including Member States , can join the
initiative individually or as part of a network (e.g. GHSI).
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Speech to text — listening to radio stations online and
local

Unite-Wave EIOS Social
listening platform

| e > EIOS System

® e q
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FM Radio signals :
transferred (((.))) Online Radlos
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Real-time .
monitoring v

World Health
Organization

News from rural : HUB E
communities |||||||||||||||||| ...... . Pandeic and Epidamic
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Anomaly Detection and Semantic Search
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Mpox Global Dashboard

Search the knowledge bank
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- Heart Disease

Thi he list of the Diss with most articles relate eart disease

Hemorrhagic fever with renal syndrome
+mr.c@virus pulmonary syndrome

rtness of breath
RIE A ) Ventricular tachy

Coronary artery bypass grafting

A
est tightness
isease
-— Henrcteers Muscle aches
-

Premature coronary artery disease (CAD)

Headache

Coughing

Left main coronary arte

Fatigue

(rever)

+ Smoking

» Anxiety

Agenti

FIO0S

EPIDEMIC INTELLIGENCE
FROM OPEN SOURCES

A GLOBAL INITIATIVE LED BY THE
WORLD HEALTH ORGANIZATION

% Diseases m ¥ Treatments

Details >

What is hantavirus, infect Heart Disorders and Disease...

SCORE: 16 SCORE: 16

B Read More B8 Read More

® Diseases ¥ Treatments
_’ S0 | @ Treatments
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Using Pathogen Genomics for Public Health Intelligence

International Pathogen Surveillance Network
235 Partners in 85 Countries

i}% Communities of Practice to solve
common challenges

u Country Scale-up Accelerator to enable
exchange & amplify country voices

% Catalytic grant fund to support
member projects

Q PGS advocacy & communications

@ Convene partners to share progress
and innovations

Countries in which active IPSN partner .' . °' l o ‘;;f;ggg‘ﬁ”a'

. organizations are located, *excl. ., l o .l ' l . Surveillance
countries in which global/regional o & & ‘ Network
organizations are HQ



Data-driven decision making in health emergencies is
difficult

Best available data Appropriate analytics

fre
e L5
Operational teams E &'o_u’l_o'& Analytics community

Unaware of

Limited in-house : N
operational realities

analytics capacity

Weak links to I :
analytics community — [i
il

=_

Develop tools in
siloes

Timely communication

v

Decision makers

Removed from

analytics process Vy@ World Health
\&®Y Organization e

———
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> Collaboratory

Leverage WHO's position as a globally networked and trusted institution to convene
communities and build a digital environment for communities of practice for operationalizing
analytics

Mpox Analytics
“How do we estimate the size of the mpox

Communit
y outbreak in DRC from cases detected abroad?”

17 CoPs

600+ members
100+ organizations
50+ countries

Dengue Analytics

“How do we predict the number of Dengue cases
in three months from surveillance and climate
data?

Digital Platform
800+ posts
250+ discussions

—un| EpiParameters
" ' “How do we report epidemiological parameter
.;;;.—.L;.';.—.‘Eiii estimates in a standardized and centralized

------------ manner?”

&

f@ World Health
W\&®” Organization



Example Global Repository of Epidemiological Parameters

Future State

A global repository of epidemiological

— parameters that is publicly accessible by

modellers, epidemiologists, subject matter
experts, and decision makers to inform public

health response.

Proposed approach (5 workstreams)- Collaborative approach-with currently, about 120
different collaborators- open to participate

Scientific
recognition and
other incentives

Maintenance and

validation of
parameters parameters parameters

Prioritization of :
diseases and Extraction of Storage and use of

parameters

@) World Health
%Y Organization
o



Example Global Repository of Epidemiological Parameters

Epi Parameter Community

CERN

Gates foundation

Core working group

Data.org

«« Collaboratory

Software development for grEPI, convening and
supporting the community

Epicentre

European CDC IMPERIAL

Parameter
extraction,
database design,
{epireview}

Analytics
pipelines,
Epiverse-TRACE
initiative

United Kingdom
Health Security
Agency

Wellcome

Hong Kong
University

John Hopkins

University
Public Health
Agency of Canada

i+l

T E ey QxordiUniversity

solutions, database
contents and
parameter
extraction

University of
Cape Town

University of
Melbourne

...and ma ny more

_’;-; World Health
3/ Organization

WSE Update -- July 2022




“ Epidemiological Parameters

Sources and pipelines

WHO | Collaboratory
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Pathogen
Epidemiology
Review Group
(PERG) Priority
pathogens project

Public Health
Agency of Canada
Community
partners

You???

Tools: e.g epiestim-

extracting data form
data sources

Al —toold to

extract parameters

A 4

greP
|

Database to
Input and
extract

Inputs to
modelling and
analysis (incl.
Epiverse-
TRACE)

Summary and
comparison of
epidemiological
parameters at
different time
points and in
varying contexts

Decision support

nNn—um<rrrzZ2>r
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Decision Support Pandemic Simulator

A data-driven decision-aid platform allowing public health officials and policy
makers to conduct realistic simulations of the impact of multiple interventions
before and during health emergencies on user-defined scenarios.

m% Democratize _ﬁ_ Customizable pathogen
i disease modeling characteristics

aCCesSsS

™ Rapid translation ¥ Model multiple diseases &
1 into policy-making & compounding interventions

Next steps: Al — supported data input- model selection —
model adaptation to the situation- and decision support

24



emic Simulator Prototype

2025-03-04 11:16 Simulation

Outcomes

Scenario

Respiratory

Range

Mar 04, 2025 - Apr 04, 2025
Runtime

1h 25m 32s

ocation
Germany

opulatior
78,618,177

Demographics

Children 0-17
Adults 18-55
Elderly 56+

[ View Diagram

Model Type

Compartmental

Interventions =D

Starts: 2025-03-04
40%
Starts: 2025-03-04

30%

VUI I 1Icdiuni

rganization

Admin Zone

All X >

@M
24.03. 8 e

Compartment

Infected

"«., Flensburg

- r 8

Groningen-m

Amsterdam
® ,-/Lt
Netherlands §
Middelburg

sseldorf
Brussels
® .
Cologne:

Belgium

* FeanKturt

Nure

Stuttgart
Strasbo(irg S

Zurich >

Neuchatel Liechtenstein

Exposed
78,618,168

Age Group

X >

Prague
®

embera;
Ri

Eandshut
JoF Linz
Munich

S3izburg

nfected
73,689,042

Czechia

Vienna Bratisla\
® ®

Gyor

Austria

InnSbruck

45,023,082

Epidemic Curve

Admin Zone

> Al

X

Age Group

> Al

3,789,283

X

3,463,314

Compartment

> Select Compartment

Count Per 100,000




Verification and Epidemiological Understanding will always
Require Field Investigation

26
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Thank you!
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Join the Collaboratory
Scan this QR code to sign up




