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The Analysis and Control of Zika and Dengue Virus Epidemics 

 
Submitter's Email: ilongini@ufl.edu 
Session Duration: 90-Minute Symposia 

 

Session Description:  The Zika epidemic has been declared by WHO to be a “Public Health Emergency of International 
Concern,” and dengue continues to be a global public health menace.  Both viruses are spread by the same Aedes 
mosquito vector, which now exposes nearly one half the world’s population.  In addition, Zika can be spread sexually 
from male-to-female, possibly directly through other types of contacts.  These epidemics can be controlled through 
improved vector control and with new vaccines.  In this session, we describe the statistical and mathematical methods 
being developed and used to evaluate the effectiveness of these interventions.  Based on their potential levels of 
effectiveness, we describe how these interventions may be used to control Zika, dengue, and other arborviruses spread 
by Aedes now and in the future. 

 

Categories: 
 

1. Global Perspectives and Issues 

2. Public Policy 

3. Mathematics and Statistics 
 

Section Member Affiliation: 
Statistics (U) 

 

Relevance to Theme or Special Relevance to the Audience:  This proposed symposium topic is highly relevant to the theme of the 
meeting: “Serving Society through Science Policy.”   Determining the effectiveness of vector control strategies and vaccines in 
controlling Zika and dengue is an import component of identifying appropriate public health policies on both national and international 
scales.  The estimated effectiveness of each strategy can be used in mathematical transmission models to direct policy.  All of the 
speakers are important participants and advisors to international efforts to develop control strategies for Zika, dengue and other 
arbovirus infections disease threats.  Dr. Elizabeth Halloran is an advisor to the Research and Development Blueprint for Action to 
Prevent Epidemics at the World Health Organization.  She is also the director of the Center for Inference and Dynamics of Infectious 
Diseases, that provides national and international leadership in computational, statistical, and mathematical research, education and 
outreach, and public health policy related to infectious diseases and interventions.  Dr. Gonzalo Vazquez-Prokopec is a scientific 
technical advisor for the Pan-American Health Organization on novel vector control strategies to contain Zika and Dengue viruses in 
Brazil and the Americas.  
. 

 

Disciplinary Sections Consulted? Yes 
 

If so, which sections were consulted? 
 

Statistics (U) 
 

Anything to disclose? No 
 

Diversity Statement: 
 

One of the speakers, Dr. Elizabeth Halloran, is a woman.  The moderator, Natalie Dean, is also a woman  
 

Sections: 
 

MEDICAL SCIENCES (N) 

PHARMACEUTICAL SCIENCES (S) 

STATISTICS (U) 
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Department of Biostatistics 
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University of Florida 

Gainesville, FL 
 

Phone Number: 781-223 1750 
Email:  nataliedean@ufl.edu 
 
Discussant 
 
Ira Longini 
 
Department of Biostatistics 
University of Florida 
Gainesville, FL 
 
Phone Number: 404-275-5156 
Email:  ilongini@ufl.edu 

 

 
Organizer 
 
Ira Longini 
 
Department of Biostatistics 
University of Florida 
Gainesville, FL 
 
Phone Number: 404-275-5156 
Email:  ilongini@ufl.edu 
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Nicholas Jewell 

Departments of Biostatistics and Statistics 

University of California, Berkeley 

 

Phone Number: 510-642-4627 

Email: jewell@berkeley.edu 

 

Title: Designing Randomized Trials to Assess the Efficacy of Wolbachia Based Intervention against Dengue Virus Transmission  

 

Talk Description:  The successful introduction of the intracellular bacterium Wolbachia into Aedes aegypti mosquitoes enables a 

practical approach for dengue prevention through field release of Wolbachia-infected mosquitoes. Wolbachia reduces dengue virus 
replication in the mosquito and, once established in the mosquito population, it is possible that this will provide a long-term and 
sustainable approach to reducing dengue transmission. A critical next step is to assess the efficacy of Wolbachia deployments in 
reducing dengue virus transmission in the field.  We discuss the statistical design of large-scale cohort and (randomized) case-control 
studies to measure efficacy in both Indonesia and Vietnam.    
 
Status: Confirmed 
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Title:  The Design and Analysis of Vaccine Trials for Zika and Dengue 
 
Talk Description:  The family of filoviruses includes Zika, dengue, yellow fever, and Japanese encephalitis. Vaccines for 
filoviruses have been under successful development for many years, and we currently have effective vaccines for 
yellow fever and Japanese encephalitis. Presently several Zika virus vaccine candidates are proceeding through early 
phase safety and immunogenicity testing. In this talk, we describe statistical methods for the rapid conduct of phase III 
vaccine trials for those candidates that proceed to phase III testing.  These trials will need to target regions where Zika 
virus is actively spreading. We describe recommended trial design strategies.  In the case of dengue, there is now a 
tetravalent vaccine that has gone through successful phase III trials in Latin America and Southeast Asia.  This 
vaccine has been licensed in several countries in these regions and is being rolled out on a limited basis.  However, 
many questions remain about the vaccine’s population-level effectiveness over moderate time horizons. We describe 
statistical considerations for a phase IV trial with this vaccine in Yucatan State, Mexico, for measuring population-level 
effectiveness. We also describe the best strategies for using the vaccine. 
 
Status: Confirmed 
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Gonzalo Vazquez-Prokopec 
 
Department of Environmental Sciences 
Emory University  
Atlanta GA 
 
Phone Number: 404-727-4217 
Email: gmvazqu@emory.edu 
 
Title: Vector Control Approaches for Immediate Response to Zika Outbreaks 
 
Description: The continental propagation Zika virus in the Americas has unveiled the known acute limitations faced by 
contemporaneous urban vector control programs. While deficiencies in current approaches are obvious, evidence from dengue virus 
research shows that when existing tools are well implemented, control programs can be  effective in reducing the transmission of 
Aedes-borne viruses. We will discuss the relevance of current vector control approaches to control Zika transmission, the challenges 
in their scalability, and their potential inclusion within an integrated vector management plan for urban Aedes-borne diseases.  
 
Status: Confirmed 
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