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JE distribution in 2018 (Source: WHO, 2018)

• Vectorborne zoonosis, flavivirus 

• Main cause of viral encephalitis in Asia

• ¾ clinical cases: children → severe forms

• Angola 2016 - Australia 2022

> 100 500 clinical cases/year

> 25 000 deaths/year

Quan et al 2020, Campbell et al 2011, Impoinvil et al 2013, Le Flohic et al 2013, WHO 2018, Simon-Loriere et al 2017, Maeki et al 2019
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Distribution of confirmed (n=25) and 

probable (n=12) human cases and deaths

(n=3) of Japanese encephalitis (JE) and 

states in which JE virus has been detected in 

pigs, Australia, 2022. 

Source: WHO
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Cleton et al 2014, Auerswald et al 2020
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Opportunistic feeders
Boyer et al 2021, Yeo et al 2020 
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Endemic

JE in Cambodia 

IPC, Horwood et al 2017, Chheng et al 2013, Boyer et al 2021, Chevalier et al 2021, Auerswald et al 2020, Cappelle et al 2016, Di Francesco et al 2018, Duong et al, 2017
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Endemic

Intense circulation in pigs

But low density of wild birds and pigs & high density
of poultry

JE in Cambodia 

IPC, Horwood et al 2017, Chheng et al 2013, Boyer et al 2021, Chevalier et al 2021, Auerswald et al 2020, Cappelle et al 2016, Di Francesco et al 2018, Duong et al, 2017

Introduction Materials and methods Results Discussion

9

→ characterize JEV 
epidemiological cycle 



Endemic

Intense circulation in pigs

But low density of wild birds and pigs & high density
of poultry

Human cases (JEV: > 45% of childhood encephalitis treated in 
hospial) 

But under-reporting/under-detection

JE in Cambodia 

IPC, Horwood et al 2017, Chheng et al 2013, Boyer et al 2021, Chevalier et al 2021, Auerswald et al 2020, Cappelle et al 2016, Di Francesco et al 2018, Duong et al, 2017
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→ provide an estimate of 
human exposure

village

Other region→ other system
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Model structure & parameters
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Ladreyt et al, 2022

HEALTH STATES of hosts and vectors

M: protected my maternal immunity
S: sensitive, healthy
E: infected but non infectious (latent)
I: infected & infectious
R: immune

→ provide an estimate of 
human exposure
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Model calibration: serological & demographic data
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*Possible because JE endemic in Cambodia*
Observed

seroprevalences/species
Average host population 

sizes in a village (all species)
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*Possible because JE endemic in Cambodia*
Observed

seroprevalences/species
Average host population 

sizes in a village (all species)
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Model outputs
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R0

→ provide an estimate of 
human exposure

Probability of 
exposure, 

incidence rate

Model outputs:

(Can JEV invade the population?)

Average host population 
sizes in a village (all species)
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R0

→ provide an estimate of 
human exposure

Probability of 
exposure, 

incidence rate

Model outputs:

(Can JEV invade the population?)

Average host population 
sizes in a village (all species)
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R0
1,3

~50 people 
infected/year/village

Probability of 
exposure, 

incidence rate
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R0
1,3

~50 people 
infected/year/village

Probability of 
exposure, 

incidence rate

Model outputs:

(Can JEV invade the population?)
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Exposure indicators could be estimated
for any other host



Model applications
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• Model to characterize JEV circulation in Cambodian villages & estimate human exposure

• Model calibration with serological data
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• Model to characterize JEV circulation in Cambodian villages & estimate human exposure

• Model calibration with serological data

• Could be used in other regions

• Possible to change the composition of the system → impact on model outputs 
→ In Cambodia, JEV could circulate in a system with no pigs
→ Dilution effect? 
→ Estimate risk of exposure (animal health)

• Identify sentinel species

• Run the model in disease-free context
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Local model parameters
Local serological & demographic data

Reunion Island, Indian Ocean

→ Local circulation if JEV introduced? 
→ Need to set up surveillance? Assumptions, local data/parameters



សូមអរគុណ
Thank you for your attention

Ladreyt H, Chevalier V, Durand B (2022) Modelling Japanese encephalitis virus transmission dynamics
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