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Introduction

References

ÅMalaria ranks among the worldôs most important 

tropical parasitic diseases with world prevalence 

figures between 350 and 550 million clinical 

cases per annum1

ÅEffective treatment of malaria has been 

hampered by the development of resistance to 

drugs in use

ÅThis research aims to model the dynamics of 

the malaria disease in humans with special 

focus on resistance to 

Sulfadoxine/Pyrimethamine (SP)

ÅThe impact of Vector Control and Artemisinin-

based Combination Therapy (ACT) on 

resistance to SP will be assessed

ÅDifferential Equations were used to model the 

disease dynamics

ÅThe model was calibrated to suit the malaria 

situation in Mozambique 
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Model Development Model Development

Results

ÅPopulation dynamics are simulated  through a 

model of stocks and flows  where each stock 

holds a proportion of the population and flows 

govern movement between stocks

ÅThe model is developed from a basic 

Susceptible-Infected-Recovered-Susceptible 

(SIRS) model

ÅStratification of infections occurs as follows:

ÅInfections are treated with either SP or ACT

ÅInfections may or may not become infectious

ÅInfections are classified according to the 

number of mutations (0, 3 or 5) where an 

increasing number of mutations confers a 

higher degree of resistance

ÅTreatment outcomes are classified as either 

Cure/Fail where failure is the proxy used to 

determine resistance

ÅThere are four major categories of rates

ÅRates of transmission (h)

ÅRates of infectiousness (g, s, d, b1)

ÅRates of treatment outcome (f, p)

ÅRates of recovery (r0, q)

Aim of the Research

ÅTo model the dynamics of the malaria 

disease in humans focusing on the spread of 

resistance to SP

ÅTo build on previous models to incorporate2

ÅDrug treatment

ÅHuman infectiousness

ÅResistant infections 

Å Treatment outcome

Figure 1. The lifecycle of the malaria parasite

Results

Å Population-level models like the above are 

useful to assess epidemiological trends but are 

essentially models of averages

Å They exclude individual-specific parameters 

like drug elimination processes within patients

Å Processes occurring simultaneously within 

patients cannot be modeled concurrently

Å There is thus a need for individual-based model 

that accounts for this deficit

Conclusions

Å Differential Equation Modeling is an effective 

tool to capture spread of disease and test 

policy interventions

Å Epidemiological results of models like these are 

crucial to future antimalarial policy development

Results

Figure 4. Observed and Estimated prevalence

Logo

Figure 2. Global distribution of malaria transmission risk

Figure 3. Simulated path of infection

Figure 5. Observed trends in infection strains

Figure 8. Increased vector control decreases prevalence

Figure 6. Estimated trends in infection strains

Figure 7. Sensitivity Analysis on Infection Strains

Discussion

Å The model estimated the overall decrease in 

prevalence correctly but underestimated the 

effect of vector control between 2000 and 2004

Å The model estimated the trends in infection 

strains correctly, highlighting the sharp 

decrease in R0 infections, the decrease in all 

infection strains post 2004 when ACT was the 

only drug in use and the change in the 

resistance profile of infections when R5 

infections gained higher prevalence than R3 

infections

Å Sensitivity analyses were conducted on the 

model outputs which did not exhibit any 

extreme sensitivity to the model parameters

Å Scenario analyses were conducted to assess 

the impact of vector control in isolation. 

Increasing pressure in indoor residual spraying 

lead to a higher decrease in prevalence


