
Welcome!

We will start shortly.

cori.centerforhealthsecurity.org

Sign up here for 
updates and alerts 
from CORI.



Recording Reminder

This session will be recorded for 
educational purposes and made 
available following the meeting via 
email to participants and on our CoP 
website

Access our 
Community of 
Practice website 

here.



Confidentiality  Notice 
A brief note for any participants who 
may be members of the media: this 
presentation is intended to share 
academic and informational content. 
It is not considered on the record, 
and the material should not be 
quoted or attributed without prior 
permission from the presenters or 
institution



CORI Community of Practice Summer Series (Part 1): Dengue Response 
Intelligence: Surveillance, Risk Assessment, and Operational Modeling
A Collaborative Partnership between the Center for Outbreak Response Innovation 
(CORI), STLTs, and InsightNet



Agenda

• Opening Remarks 

• Dengue Surveillance Update & Risk Assessment- Hannah 
Goodtree, MPH

• Turning Models into Action: Lessons from Dengue Outbreak 
Response in Puerto Rico- Dr. Thayer & Dr. Marzán-Rodríguez

• Question & Answer 

• Closing
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Logistics

Please enter any 
questions in the chat for 

the duration of the 
meeting

If, during the discussion, 
you would like to speak 
you have the option to 

raise your hand to do so 
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Announcements
Two New Influenza Modeling Studies: Recruiting Health Departments Staff 
for Participation!
• Beginning in January, we launched two studies to provide actionable 

guidance to improve the accuracy, interpretability, and practical value of 
influenza forecasts for state and local public health practitioners and 
policymakers.
• First study: will examine which approaches to visualizing model uncertainty and error 

lead to the most consistent and correct interpretation by a broad cohort of public health 
decision makers at the state and local level
• Please contact John Ellis jellis@conexioservices.com  for more information

• Second study: will employ a Delphi method to build consensus around optimal 
performance metrics for influenza forecasting. We will identify performance metrics 
that should be applied across influenza forecasting methods to enhance trust and 
promote adoption among state and local public health and policy practitioners
• Contact ecampb18@jh.edu if you would like to learn more
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Announcements
Recruiting partner enrollment for the Outbreak Response 
Innovation Network (ORI-Net)!- Seeking New Partners
• ORI-Net aims to strengthen the evidence base for public health 

outbreak response. 

• Benefits include access to the latest modeling, analytic, and outbreak 
response tools, opportunities to conduct cutting-edge research and 
collaborate with peer health departments, travel to the annual 
InsightNet conference, and much more! 

• If you would like to be part of the network and provide early feedback 
on the initial partnership agreement, reach out!

• Contact hfarrie1@jh.edu or complete our interest form if you would 
like to learn more
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Submit the 
ORI-Net 

Interest Form
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Announcements
2026 Summer Series; more to come!

• Upcoming Sessions!
• From Model to Mission: Building Decision Intelligence Capacity in Public Health

• When: June 26th 
• What: Presentations on launching CDPH’s first Decision Intelligence Team, and from Northwestern on how 

developing a COVID-19 staging model can inform more data driven public health action
• Who: Presenters from CDPH and Northwestern University

•  Measles in Action: State Outbreak Response, New Forecasting Tools, and Hands-On R Code 
for Your Jurisdiction 
• When: July 17th

• What: Presentations from CDC and recent state-led outbreak investigations on measles, sharing the latest 
forecasting r-code from CFA and frontline lessons learned

• Who:  Presenters from CDC 

• Share your feedback!
• Contact Hfarrie1@jh.edu to if you would like to present on any projects that align with this topic 

of if you would like to recommend topics for future sessions 
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Dengue Surveillance & Risk Assessment 
Update



CORI Dengue Risk Assessment
Current Situation, Context, and Methodology

Risk Assessment Team:
Elizabeth Campbell, Sarah Gillani, Hannah Goodtree, Amanda Hart, Lucia 
Mullen, Amanda Mui, Haley Wellham 
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2026 Dengue Data Highlights

• 685+ cases so far this year in over 25 
jurisdictions

• Majority of cases in Puerto Rico (locally 
acquired)

• American Samoa experienced a large 
outbreak (119 cases)

• DENV-3 is the most common serotype 
seen in the US

• All other cases outside of PR and AS were 
travel related
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2026 Dengue Context

• 724,818 cases globally in 2026 (Jan-
Mar), compared to 2.1m cases for the 
same period in 2025

• In the US at this time last year, there 
has been 1,851 cases detected (2.7x 
higher than 2026).

• Most global cases are in Brazil, with 
other outbreaks in Central/South 
America and SE Asia. 

2026 Detected Cases
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2026 Dengue Context

• We expect to see a rise in cases in 
the US as the weather warms, 
outdoor activities increase, and 
summer travel picks up. 

• CORI and Insight Net are heightening 
surveillance for the FIFA World Cup

You are here!

2010-2025 Detected Cases
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Steps needed to conduct 
a risk assessment 

1. Assemble disease experts

2. Frame risk assessment

3. Perform rapid review of literature and available evidence

4. Identify populations at risk to include in assessment

5. Conduct an assessment for each population

6. Consider factors that could change assessment

7. Solicit feedback on and finalize assessment for clearance submission 
and/or internal dissemination

8. Update assessment and pre-defined cadence if warranted, or if situation 
changes significantly



Hannah Goodtree, MPH
hgoodtr1@jh.edu

Visit our site and 
see all our RAs



Turning models into action: 
Lessons from the 2024 Dengue Epidemic 
Response in Puerto Rico



Turning models into action: 
Lessons from the 2024 Dengue 
Epidemic Response in Puerto 
Rico

CORI Community of Practice

Maile Thayer, PhD MS
Epidemic Analytics Team Lead
Division of Vector-borne Diseases
National Center for Emerging and Zoonotic 
Infectious Diseases
May 1, 2026

Real-time models for real-world 
response → From data to decisions 
under outbreak pressure

Ware-Gilmore F et al. (2025). Dengue Outbreak and Response — Puerto Rico, 
2024. MMWR . http://dx.doi.org/10.15585/mmwr.mm7405a1

http://dx.doi.org/10.15585/mmwr.mm7405a1


~Half of the global population lives in 
areas suitable for dengue transmission

Dengue v irus

» Dengue is transmitted by 
Aedes mosquitoes (mainly 
Aedes aegypti, but also 
Aedes albopictus)

» 4 dengue serotypes

» Infection can range from 
asymptomatic or mild 
symptoms to severe 
disease or death



2024 Global Dengue by the Numbers

• >14 million cases reported worldwide

• >100 countries/territories reported cases

• >20 countries reported outbreaks

https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON518. 

https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON518
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Geographical distribution of dengue cases as 
reported to WHO from January to April 2024

https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON518
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Dengue in the Americas, 1980-2024
>13 million cases reported in 2024

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

N
u

m
b

er
 o

f 
d

en
gu

e
 c

as
es

Year

*Data from PAHO PLISA Health Information Platform for the Americas accessed 10/02/2024



Puerto Rico declared a 

public health emergency 

due to dengue on March 

25, 2024.
A G O S T O ,  W.  S A LU D D E C L A R A E M E R G E N C I A D E  S A LU D

P U B L I C A  P O R D E N G U E  E N  P U E R T O  R I CO .  E L  V O C E R O .  
3 / 2 5 / 2 0 2 4 .  

CDC then activated a 

dengue emergency 

response.



CDC Dengue Branch, Division of 
Vector-Borne Diseases

• Based in Puerto Rico

• Touchpoint for emerging infectious diseases 
(including dengue) on the island

• Local and global collaborations

• Modeling team: Epidemic Analytics
o Modeling Task Force for CDC’s 2024-2025 

Dengue (and Oropouche) Epidemic 
Response

Image from BBC.com

Quan Minh Tran Ariana Detmar Carol Y Liu



Build, evaluate, and implement analytical tools that can improve surveillance, 

early warning, prevention, and control of arboviral diseases to support 

decision-making.

Modeling Task Force objective during the response



Epidemic response work vs. routine non-response 
projects

Category Outbreak/Epidemic 
Response

Routine, non-response

Timeline As soon as possible (often 
hours or days)

More flexible and long-term

Priority, urgency Everything is high priority, 
high urgency

Varying levels of priority and urgency

Data Incomplete, sparse, 
inconsistent, and delayed 
data

More time to access more complete or 
supplemental data

Modeling Simple(r), (more) transparent, 
fast(er) models

Long-term questions; generalizable, 
more complex and computationally 
expensive models

Goal Rapid, actionable insights to 
guide decision making

Theory building, methodological 
innovation, exploratory analyses, long-
term models



Dengue epidemic 
response tools



Real-time dengue modeling tools

• Dengue epidemic alert thresholds

• Nowcasting

• Time-varying reproductive number

• Hospital capacity
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Real-time dengue modeling tools

• Dengue epidemic alert thresholds

• Nowcasting

• Time-varying reproductive number

• Hospital capacity



Dengue epidemic alert thresholds

Purpose
• Epidemic detection

Role in the response
• Benchmark for level of dengue incidence
• Decision marker for whether we are at risk for 

an epidemic or in an epidemic



Dengue epidemic alert thresholds

Purpose
• Epidemic detection

Role in the response
• Benchmark for level of dengue incidence
• Decision marker for whether we are at risk for 

an epidemic 



Methods: Dengue epidemic alert thresholds

Data

• Weekly reported 
probable and confirmed 
dengue cases

• January 1, 1986 –
present 

Approach

• Negative binomial 
intercept-only 
regression

• Each (weekly) estimate 
uses all prior data points 
from the same week in 
previous years

• Weekly threshold: 
estimated 75th percentile 



Methods: Dengue epidemic alert thresholds

Data

• Weekly reported 
probable and confirmed 
dengue cases

• January 1, 1986 –
present 

Approach

• Negative binomial 
intercept-only 
regression

• Each (weekly) estimate 
uses all prior data points 
from the same week in 
previous years

• Weekly threshold: 
estimated 75th percentile 

Negative binomial 
distribution
Normal distribution



Output and use: Dengue epidemic alert thresholds
➢Output:

➢Operational use and frequency: Integrated into weekly reports (at CDC and 
Puerto Rico Department of Health); results presented in weekly response 
meeting and incorporated into situation reports

Source: Informe Semanal de Enfermedades Arbovirales Semana Epidemiológica Número 39 23 al 29 de septiembre de 2024.

https://www.salud.pr.gov/CMS/365
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Impact: Dengue epidemic alert thresholds

During response
• Used to declare public health emergency due to dengue in Puerto Rico
• Benchmark for dengue case levels throughout the epidemic

Beyond 2024-2025 dengue epidemic in Puerto Rico
• Benchmark for case levels during routine dengue surveillance in Puerto 

Rico 
• Other locations: Bangladesh, El Salvador, U.S. travelers
• Other diseases: Leptospirosis



Impact: Dengue epidemic alert thresholds

During response
• Used to declare public health emergency due to dengue in Puerto Rico
• Benchmark for dengue case levels throughout the epidemic

Beyond 2024-2025 dengue epidemic in Puerto Rico
• Benchmark for case levels during routine dengue surveillance in Puerto 

Rico 
• Other locations: regionally, Bangladesh, El Salvador, U.S. travelers
• Other diseases: Leptospirosis



Dengue epidemic alert 
thresholds by health region: 
2026



Dengue in Puerto Rico in 2024



Thayer MB, Marzan-Rodriguez M, Torres Aponte J, et al. Dengue epidemic alert thresholds for surveillance and decision-making in Puerto Rico: development and prospective 
application of an early warning system using routine surveillance data. BMJ Open 2025;15:e106182. doi: 10.1136/bmjopen-2025-106182



Real-time dengue modeling tools

• Dengue epidemic alert thresholds

• Nowcasting

• Time-varying reproductive number

• Hospital capacity



Hospital capacity estimation

Purpose
• Estimate current “true” dengue hospitalizations 

and put into context with overall hospital 
capacity

Role in the response
• Assess whether hospitals will have the capacity 

to treat dengue patients during the epidemic



Hospital capacity estimation

Purpose
• Estimate current “true” dengue hospitalizations 

and put into context within overall hospital 
capacity

Role in the response
• Assess whether hospitals will have the capacity 

to treat dengue patients during the epidemic



Hospitalization is not well captured in 
passive surveillance

Hos pita l  capacity

» General underreporting

» ~50% of reported dengue cases do not have 
hospitalization status reported

» Follow up on sample of cases without record of 
hospitalization revealed that 85% were hospitalized



A tale of 2 surveillance systems: SEDSS and PADSS

• Sentinel Enhanced Dengue 
Surveillance System (SEDSS)

⁻ Facility-based active surveillance 
system

⁻ Monitors acute febrile illnesses in 
emergency departments across 
Puerto Rico (3 sites)

• Passive Arboviral Disease 
Surveillance System (PADSS) 

⁻ Healthcare providers report 
suspected dengue cases to PADSS 
based on clinical suspicion

⁻ Confirmation through laboratory 
testing conducted



Methods: Hospital capacity estimation

Data

• Probable and 
confirmed cases from 
active and passive 
surveillance systems 
in Puerto Rico (2012-
present)

Approach

• Bayesian multiplier 
method to adjust for 
underreporting

• Leverages 
relationship between 
active and passive 
surveillance systems 



Output and use: Hospital capacity estimation
➢Output:

➢Operational use and frequency: Results presented on as-needed 
basis (at the beginning, peak, and new year of epidemic)

Estimated peak week of 3,100-4,500 
hospitalizations in 2010
→ Median hospital stay of 3 days
→ 20-28% weekly peak occupancy out of 7,000 
beds

Notes: Lighter and darker shades represent the 95% and 50% credible interval bounds. 



Impact: Hospital capacity estimation

During response
• Models showed that even in extreme scenarios, dengue cases 

would be unlikely to exceed island-wide hospital capacity
• Modification and application to other contexts (USVI) and even more 

extreme scenarios (less capacity, regional capacity) showed similar 
findings

Beyond 2024-2025 dengue epidemic in Puerto Rico
• New underreporting estimates for hospitalizations, outpatient cases, 

and fatal cases
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During response
• Models showed that even in extreme scenarios, dengue cases 

would be unlikely to exceed island-wide hospital capacity
• Modification and application to other contexts (USVI) and even more 
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findings
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Camprubí-Ferrer, D., Thayer, M.B., Madewell, Z.J. et al. Economic burden of dengue in Puerto Rico, 2010–2023. Infect Dis Poverty 15, 15 (2026). 
https://doi.org/10.1186/s40249-026-01412-1



Summary
Model Purpose Data/Methods Outputs Operational use Impact

Epidemic alert 
thresholds

Epidemic detection; 
Benchmark for level of 
dengue incidence

• Historical weekly 
probable and confirmed 
dengue

• Negative binomial 
regression

• Weekly historical 
median

• Weekly  epidemic 
thresholds

• Plots for comparison 
with current data

Weekly reports and 
presentations to response 
leadership

Thresholds were used to 
declare epidemic in 
Puerto Rico

Nowcasting Provide current estimates 
of “true” dengue case 
counts after adjusting for 
reporting delays

• Weekly onset and 
report date for probable 
and confirmed cases

• Bayesian model that 
estimates reporting 
delay distribution and 
time series of case 
incidence (NobBS R 
package)

• Weekly islandwide 
nowcast estimates with 
50% and 95% 
prediction intervals

• Weekly serotype 
nowcasts

• Plots with islandwide 
and serotype nowcasts

Weekly reports and 
presentations to response 
leadership

Nowcasts showed that 
cases were likely to 
exceed the epidemic alert 
threshold weeks before 
reported cases occurred

Rt Estimate current 
transmission intensity

• Nowcasts (onset and 
report date) and serial 
interval

• Bayesian renewal 
equation

• Smoothed weekly Rt 
estimates with 50% and 
95% credible intervals

• Plots with Rt estimates 
over the past weeks 
with nowcasts 

Weekly reports and 
presentations to response 
leadership

Rt contextualizes 
nowcasts with dynamic 
and long-term trends

Hospital 
capacity

Estimate hospital capacity 
and simulate extreme 
scenarios

• Historical probable and 
confirmed dengue cases 
from active and passive 
surveillance systems

• Bayesian multiplier 
method

• Weekly estimates of 
hospitalizations in 
current or previous 
years, with 50% and 
95% credible intervals

• Weekly estimates of 
proportion of 
hospitalization capacity 
attributable to dengue

As-needed basis 
(beginning of epidemic, 
and as we were nearing 
typical seasonal peak)

Knew cases would be 
unlikely to exceed 
hospital capacity even in 
the most extreme 
scenarios



Main takeaways

These tools are complementary and work 
best when integrated together

All tools can be modified to be applied to 
other diseases and contexts

Crucial to balance timeliness and urgency 
of epidemic and model complexity

Important to collaborate with local health 
partners



https://www.cdc.gov/

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348  https://www.cdc.gov/
Follow us on social @CDCgov

The findings and conclusions in this report are those of the authors and 
do not necessarily represent the official position of the U. S. Centers for 
Disease Control and Prevention.

Thank you!
Melissa Marzan-Rodriguez
Jomil Torres 
Michael Johansson
Gabriela Paz-Bailey
Laura Adams
Dania Rodriguez Vargas
Aidsa Rivera

https://www.cdc.gov/


Contact Info:

Maile Thayer, PhD

Epidemic Analytics Team Lead

Division of Vector-Borne Diseases

National Center for Emerging and 
Zoonotic Infectious Diseases

ruu6@cdc.gov 

mailto:ruu6@cdc.gov


Puerto Rico Department of Health (2024). Available in: salud.pr.gov/CMS/DOWNLOAD/8731

Roadmap 

https://www.salud.pr.gov/CMS/DOWNLOAD/8731


Data to Action 

• Rapid Response Triggered by Data
- Policy
- Community 
- Individual 

• Transparency and Collaboration
- Community Engagement
- Partnerships



Deactivation: Process & Cycles 

Puerto Rico Department of Health (2023). Available in:rev2-draft-051123-COVID-19 Plan Operacional fin PHE 

Human 
Resources

Facilities

Materials & 
Equipment 

https://www.salud.pr.gov/CMS/DOWNLOAD/8731
https://www.salud.pr.gov/CMS/DOWNLOAD/7670
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Contact Info:

Melissa Marzan-Rodriguez, DrPH

Atlantic Team Lead

Office of Island Affairs

Division of Partnership and Support

mzj7@cdc.gov 

mailto:mzj7@cdc.gov


Question & Answer



Thank you. 

 

cori.centerforhealthsecurity.org/

Sign up here for 
updates and 
alerts from 
CORI.
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