
Results
• An ABR (no. bites/person/year) of 41,922 was the minimum required to 

generate mean mf loads in the 5-10-year-old cohort of Chesnais et al.
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Background
• Onchocerciasis or “river blindness”, is a filariasis 

caused by Onchocerca volvulus and transmitted 
via bites of Simulium (Diptera) blackflies.

• Most clinical sequelae are caused by the 
microfilariae (the worms’ larval progeny).

• Suspected cause of epilepsy in endemic areas 
(Onchocerciasis Associated Epilepsy, OAE) but 
aetiological & epidemiological evidence remain 
inconclusive.

• Chesnais et al. (2018) were the first to link mf 
load during childhood (aged 5-10 years) to OAE 
onset later in life in a dose-dependent manner. 

• EPIONCHO-Individual Based Model (IBM) is a 
stochastic age-and sex-structured model of 
onchocerciasis transmission (Hamley et al. 2019).

Aims
1. Parameterise EPIONCHO-IBM to capture baseline 

transmission conditions of Chesnais et al. (2018).
2. Incorporate OAE into EPIONCHO-IBM using an onset 

probability function.
3. Perform sensitivity analyses of OAE prevalence.
4. Model the effect of ivermectin Mass Drug 

Administration (MDA) on OAE dynamics.

Methods

Parameterisation
• Determine input parameters (Annual 

Biting Rate, ABR) to capture baseline 
conditions in Chesnais et al. (2018)

Probability Function
• Determine relationship between OAE 

onset probability and mf load in 
children aged 3-10 years

OAE Outputs
• Incorporate OAE into EPIONCHO-

IBM using R software and determine 
OAE prevalence and incidence

Impact of Ivermectin
• Model 25 years of annual ivermectin 

MDA and obtain prevalence and 
incidence dynamics of OAE 

Conclusions & Future Work
ü OAE was incorporated into EPIONCHO-IBM.
ü Differences in magnitude between predictions versus observed data suggest 

that ABR may be higher than assumed.
ü Future work should extend age of OAE onset and explore the relationship 

between ABR and OAE incidence.
ü OAE dynamics are highly resilient to ivermectin treatment, in no small part due 

to very high baseline mf prevalence.
ü Exclusion of under 5’s from ivermectin MDA programmes should be 

reconsidered.
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Figure 1. Lifecycle of Onchocerca 
volvulus (From Basáñez et al. 2006)


