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Background

Recent phylogenetic 
analysis found distinct 
introduction events into 
Africa

4Weill et al. Science 2017



Background

Based on these findings, authors 
inferred propagation routes of 
seventh pandemic V. cholerae O1 
El Tor in the African continent

5Weill et al. Science 2017



Motivation

• Despite recent evidence, much remains unknown about cholera transmission 
dynamics within Africa.

• While there is clear evidence of multiple introductions to the continent that have 
sustained the seventh cholera pandemic in Africa, epidemiologic data suggests that 
there are also areas that maintain endemic cholera. 

• Connected areas likely have correlated transmission dynamics. These basic 
epidemiologic units of transmission may:

• Propagate outbreaks from intercontinental introductions

• Maintain endemic circulation that seed outbreaks elsewhere on the continent 
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Objective

Identify geographically connected areas of cholera 
transmission in Africa
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Data sources

Combine molecular data with epidemiologic and ecologic data of 
cholera incidence.

• Molecular data:

• Cholera sequencing data from public repositories

• Epidemiologic data

• WHO reported cholera case counts by year and country
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Gaps in observed data

11



Gaps in observed data
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Gaps in observed data
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Gaps in observed data
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Inferring occurrence & prevalence of 
cholera sub-lineages to define 

epidemiologically relevant transmission 
units
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Approach

• Model occurrence and prevalence of distinct cholera sub-lineages in 
countries through time using a Hidden Markov Model.

• Accounting for historical information of cholera presence

• Targets of inference:

• strength of connectivity driving transmission between locations

• underlying occurrence and prevalence of cholera sub-lineages in each country in all 
years
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Transition Process
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Model Results
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Model Results
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Model Results
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Inferred Connectivity
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Divisive coefficient (DC): 0.9997



Ongoing Analysis

• Continue to refine and validate our model, incorporating additional 
elements to capture transmission dynamics and connectivity between 
locations.

• Simulate transmission between countries based on inferred connectivity from 
our model.
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Limitations

• Ultimately, sequencing remains sparse and cholera cases are often under-
reported.

• Areas with extremely sparse data can impact the ability of our model to infer 
underlying presence of distinct sub-lineages.

• Additional sequencing efforts can help improve our understanding of 
phylodynamic processes driving cholera transmission in Africa.
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Implications & Future Directions

• Transmission units informing cholera control: 

• Proactive intervention: 

• identify areas where increases in cases → increase in local cholera risk in connected areas

• Maximize indirect effects: 

• targeted vaccination and water/sanitation campaigns

• Assess drivers of cholera endemicity to determine the influence of new 
and re-introductions versus local undetected persistence
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Image credit @WHOSouthSudan, accessed from https://www.afro.who.int/news/ministry-health-support-who-and-partners-vaccinated-over-63-000-people-oral-cholera-vaccine
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