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The purpose of public health surveillance
is to inform decision-making



Surges and declines in COVID-19 were apparent in high-income countries

This knowledge informed public health decision-making

Weekly confirmed COVID-19 cases

Weekly confirmed cases refer to the cumulative number of cases over the previous week.
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Lower income countries were less able to track the pandemic

This lack of knowledge impeded public health decision-making during the pandemic

Weekly confirmed COVID-19 cases Upper-Middle Income
Countries Excluded
Weekly confirmed cases refer to the cumulative number of cases over the previous week.
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In many countries, information is lacking about numbers and causes of death

Share of deaths that are registered, 2019 Share of deaths for which the cause is registered
Deaths reported in a country's vital registration system* as a share of total expected deaths. Share of deaths registered with an underlying cause® of death in a country's vital registration system?. The total
number of deaths is estimated using household surveys and censuses.
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Data source: Ariel Karlinksy (2024) OurWorldinData.org/causes-of-death | CC BY Data source: World Health Organization - Global Health Observator OurWorldinData.org/causes-of-death | CC BY

Note: Expected deaths are estimated from three international sources (UN, WHQ, IHME) using household surveys and censuses. Note: Data points are taken as single-year observations between 2007 and 2017, depending on the country

Figure adapted from: Saloni Dattani (2025) - “The Demographic and Health Surveys brought crucial data for more than 90 countries — without them, we risk darkness” Published online at OurWorldinData.org.
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COVID-19 death counts were very incomplete in some countries
Ratio between estimated excess mortality rate and reported COVID-19 mortality rate, 2020-21
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Figure source: IHME, Lancet 2022 hitps://doi.org/10.1016/50140-6736(21)02796-3

©2025 Gates Foundation
Confidential - Client Deliverable


https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/mortality-rate
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/mortality-rate
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.1016/S0140-6736(21)02796-3
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Surveillance BEFORE a pandemic

Early Warning

Cases

Is a new health
problem emerging?
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Early outbreak detection

facilitates response, limits cases and deaths, can prevent a pandemic

Cases

* Several cases
* local area

* 100s of cases
e Several deaths
* Subnational
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* 1000s of cases
* 10s of deaths
* National/regional

* Many, many cases
* 100s of deaths
* International/global
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Early warning and timely response

7-1-7 timeliness metrics and milestones
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Outbreak emergence

DETECT: 7 DAYS
to detect a suspected infectious

NOTIFY: 1 DAY

to notify public health authorifies
to start an investigation

RESPOND: 7 DAY

to complete an initial response
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. Represented at the national level
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it&

~

\

©2025 Gates Foundation



Democracy and...early warning surveillance
What is needed?

O O
Political will Adequate population trust Good population coverage of Adequate ongoing resources
for reporting to occur early detection capabilities for reporting and response
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Surveillance DURING a pandemic

Health emergencies raise a complex set of questions that traditional disease surveillance systems alone cannot fully answer

Cases Impact on
essential health
ices?
How many cases and Lock-down? servicess
deaths today? Treatment
. ’ : failures?
Are facilites | ¢ i
Pathog.er) , coping? L e | Lift public health
characteristics? . f A - and social
....................... : measures?
Vaccine ®

Rapid

containment? effectiveness?

Human-to-human
transmission?

New
variant?

¢ How to
) ' transition?
Is this a true
outbreak? | i i A,

*figure adapted from Dr M. Kato, Multi-source Surveillance, WHO SEARO
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In a pandemic, many surveillance inputs are needed for effective public
health decision-making

Decisions: Evidence Surveillance inputs

Transmissibility Confirmed case counts

Overall scale of response

Syndromic surveillance

Outbreak investigations

Selection & targeting of Overall severity per case

direct protection ﬁ
Relative severity by host ﬁ

Selection & targeting of
transmission reduction

Balance of investments Expected timing & duration
across types of measures of epidemics

and viral characteristics

Intervention timing & Number of infected to date, Other sources (non-exhaustive)
logistics; scale up plan by age, region Demographics
Mobility data
Scale back plan Estimated effectiveness of y’
control measures Socio-economic context
Climate

*Source: Lipsitch M and Santillana M, Curr Top Microbiol Imnmunol,2019

©2025 Gates Foundation
Confidential - Client Deliverable



Democracy and...surveillance during a pandemic
What is needed?

Collaboration and information-sharing Adequate communication of changing Adequate ongoing resources for
across government ministries, across situation for public understanding and collection, analysis, and dissemination
sectors, and between countries cooperation of information about rapidly
changing situation
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Surveillance AFTER a pandemic

Integrating surveillance for the pandemic pathogen into routine public health practice

Cases

How to transition?

° Time
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COVID-19 surveillance after the public health emergency in the United States

Although COVID-19 cases and associated hospitalizations

have decreased in recent months, COVID-19 remains
an ongoing public health challenge

Updated public health tracking* will keep you informed about COVID-19

Hospital admissions L-__ ﬂx—) Spread in communities + severity of iliness
0.08.0.0
= . track , .
Death certificates —®— ——» Severityofiliness

Emergency department visits m -ﬂ) Early signs of spread

Genomic sequencing P dib d w} New variants

Check COVID.cdc.gov to know when to take action

*To account for changes n aviilable data after the end of the LS, Pubibc Health Emengency declaration

vy mm2me MMWR
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https://www.cdc.gov/mmwr/volumes/72/wr/mm7219e1.htm

Democracy and...surveillance after a pandemic
What is needed?
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Political will to rationalize surveillance approach Adequate communication of changing situation
for post-emergency situation. for public cooperation
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Newer technologies can efficiently complement traditional surveillance
approaches

Tracking infection

Early warning Tracklng.symptomatlc (asymptomatic + symptomatic) Tracking pathogen Tracking fatality
disease . . spread & changes
& immunity
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Wastewater and EMR case-based Multipathogen . . Mortality
. . } ) Genomic surveillance )
environmental surveillance surveillance serosurveillance surveillance

EMR: electronic medical records
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In summary...

Public health surveillance systems should be designed to inform

W,
! decision-making
& Information needs are different before, during, and after a pandemic—

g surveillance approaches need to be flexible and to be able to surge

2%y Effective surveillance requires
® Political will to address current issues and questions
* Adequate trust from the population

* Adequate resources

‘D Newer tools like wastewater surveillance, multipathogen serosurveillance, and
v Al for data integration and analytics are promising

7 Good decision-making in the next pandemic will require reliable information
Eix
about cases and trends from the whole world
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