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A mathematical model...

* is a description of a system or multiple
interacting systems using mathematics

* can be used to answer “what if” questions

Real World

about the system Deverg,
. Ode/
* can be simple or complex
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* has many limitations: A

* Simple models have more limitations in biology but
are faster to write and run with small data

* Complex models have more detail but are slower
to write and run and demand large sets of data
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METCAP: Malaria Elimination
Transmission and Costing in the Asia-
Pacific

http://www.metcapmodel.net/

Dr Sheetal Silal, UCT




Model Equations



Plasmodium falciparum

Infected
Sub-microscopic

Infected

Uninfected | Uninfected
non-immune A immune

-
Infected

severe

reported Uninfected

Treated HRP2 positive
unreported

iBdilttnglsrmag lartameaddcted with malaria,



Plasmodium falciparum

Uninfected
immune

recover naturally and develop immunity



Plasmodium falciparum
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immunity may be lost over time
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infections have different levels of severity
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some infections are treated, others recover naturally
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people can still test positive for after successful treatment



Plasmodium falciparum
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immune people get infected, but are less likely to have symptoms



Plasmodium falciparum

more than one infection at the same time (superinfection)
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the model combines all these processes in one framework
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but the Asia-Pacific has two major malaria species



Plasmodium vivax
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The model for P, vivax is different from the model for P. falciparum



Plasmodium vivax

recovery may result in the dormant stage (hypnozoites)



Plasmodium vivax

hypnozoites are a source of relapse months after the initial infection
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the transmission and control of both species is simultaneous



lasmodium vivch

the species interact



Building a spatial model

e Start with the
geographic scope
and define the sub-
population or
“patch”




Building a spatial model

* Include data on
population
distribution by
patches




Building a spatial model

* Include some
assumptions or data
on connectivity
between patches




Building a spatial model

* Include surveillance
data on spatial
heterogeneity in
transmission




Building a spatial model

* Include data on
historical and
planned clinical case
MEREREE )




Building a spatial model

* Include data on
historical and
planned vector
control




Building a spatial model

* Create a model




Building a spatial model

* Replicate the
compartmental model for
each patch

* link the submodels using
connectivity assumption
or data

* |Include the historical
intervention data

* Fit the model to
surveillance data

* Include costs




~1000 lines of code

1shuspop

varing<-matr ix(0,nrow-p, ncol-N
traind<-matrix (0, nrowsA,ncol N
ntn 1'N
or (b wn 1'8
varindb,n

transition 53 maketr roindivarindi 4,1
¢ n in

cransitions2
for {1 tn L' JengthiTransitions
transttions?  roindltransitio integer (names (Trar . integer (names (transitions[ (1 21, transicions[1 . Transitions( (1

row.nares (transitions?

transiticnsiuli<-transition
transity
transttton

transitionsiv2« - transition




Estimate the cost of future
Interventions

https://costingapp.shinyapps.io/costingtool/ Dr Shwe Sin Kyaw, MORU
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Smartphones for Community
accuully Rural Cambodia
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A strategy design?

Clinical case
repons

Dr Ricardo Aguas, MORU
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Harnessing Innovation & Expanding Research



Medicine quality  Within-host models

The effect of dose on the antimalarial efficacy of artemether-
lumefantrine: a systematic review and pooled analysis of
individual patient data
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Supporting Strengthening the Enabling Environment
Element 2



Which is faster?

* 1 modeller learns 5 cultures and health systems?
OR
* 5 people learn modelling?



Individual and institutional
capacity building in modelling




Conclusions

e Research
e Understanding the context
* Developing the best methods
* Economic features

* Communication
» Stakeholders, collaborators, policymakers, funders
 Participatory modelling
» User-friendly tools and interfaces

* Training
 Modellers leading groups in endemic settings
* Modellers providing training to stakeholders
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Any questions?



