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Opisthorchis viverrini
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O. viverrini in South East Asia
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Modelling Framework

Basic Model
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Reservoir Host Model
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Reproductive Numbers Swiss TPH g

The basic reproduction number Ry is the average number of new cases of an infection
(or number of parasite offspring) caused by one typical infected individual (or one
parasite), from one generation to the next, in a population with no pre-existing
infections.

Type-reproduction numbers provide a threshold for whether certain host types can
maintain transmission on their own.

@ U; is the host-specific type reproduction number.

@ (); is the host-excluded type reproduction number.
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Data from Southern Champasack Province Swiss TPH §

Species Tested Positive Prevalence

Humans: 994 603 61%
Dogs: 68 17 25%
Cats: 64 34 53%
Fish: 628 129 21%

Snails: 3102 9 0.29%

Vonghachack et al. (Submitted)
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Data on Intensity of Infection in Humans
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Numerical Simulations
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The Basic Reproductive Number Ry Swiss TPH g
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2007 4 3007
1 1
I 250 |
150+ ! :
1
200+
> >
2 ! Ro 2 ] Ro
(] | 0] |
5100t - -R=1 5150+ - -R=1
o | 0 o | 0
& | —median o | —median
L i Y100t
500 | |
| 500 |
1 1
0 2.2715 ) 0 1.7965 ‘
0 2 4 6 8 10 12 0 2 4 6 8 10 12
RO I:20

2017-12-08 «O» «F>» «EHrvHQAQ 9



Sensitivity Analysis of Ry Swiss TPH §
Reservoir Host Model

Basic Model

-1 -0.5 0 0.5 1

» Parameter Descriptions

2017-12-08 <O T > 10



Sensitivity Analysis of Endemic Mean Worm Burden in Humans Swiss TPH §
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Human Reproductive Numbers Swiss TPH g

Only Human Transmission No Human Transmission
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Cat Reproductive Numbers Snica oY g
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Dog Reproductive Numbers e g

Only Dog Transmission No Dog Transmission
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Control Interventions Swiss TPH g
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Effects of Interventions on Reproductive Number
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Effects of Interventions on Worm Burden in Humans

Education Campaigns
40{

30'{ """"

[}
]
‘0
s
g
= =no intervention
520 -
g —1 =02
) e
'E 10 Ie= 0.4
=} -
= I= 0.6
0
0 5 10 15

Time (years)

2017-12-08

20

Improved Sanitation

Number of parasites
= N w B
o o o o

o

Swiss TPH g

Annual Treatment

40
4 L — =-no intervention
K ————————— % 300 _Im: 0.4
g 1,=0.6
= -no intervention %5 20 /] | =08
—1,=04 \ o m
‘ g
1,=0.6 € 10
=}
ld: 0.8 = ‘
0 -—
0 5 10 15 20 0 5 10 15 20

Time (years)

«O0» «Fr» «

A

Time (years)

17



Elimination Dynamics Swiss TPH §
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Conclusions and Outlook Swiss TPH g

Conclusions

@ Transmission is unlikely to persist without humans.
@ Humans can maintain transmission on their own.
@ Education and improved sanitation require a very high coverage to eliminate.

@ Best strategy is a medium coverage of humans with treatment and as high as
possible with education campaigns and improved sanitation.
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Conclusions and Outlook Swiss TPH g

Conclusions

@ Transmission is unlikely to persist without humans.
@ Humans can maintain transmission on their own.
@ Education and improved sanitation require a very high coverage to eliminate.

@ Best strategy is a medium coverage of humans with treatment and as high as
possible with education campaigns and improved sanitation.

Outlook

o Calibrate model with age-dependence in humans.
@ Model seasonality in fish and snail population dynamics.
@ Model heterogeneity and morbidity in humans.

@ Model intensity of infection in fish.
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