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700015 Iaşi, Romania

gabriel.dimitriu@umfiasi.ro

Several mathematical models found in the literature have been formulated to describe the trans-

mission of malaria and cholera. Multi-strain complex dynamics are generally modeled with ex-

tended Susceptible-Infected-Recovered (SIR-type) models, and have demonstrated qualitatively

good results when comparing empirical data and model simulations.

In this work, we perform a local sensitivity study taking into account the variation of the param-

eters and initial conditions applied to a SIR-type model (introduced in [4]) for malaria-cholera co-

infection. The model sub-divides the total human population, denoted by Nh, into sub-populations

of susceptible humans Sh, individuals infected with malaria only Im, individuals infected with

cholera only Ic, individuals infected with both malaria and cholera Gmc, individuals who recovered

from malaria only Rm, individuals who recovered from cholera only Rc, individuals who recovered

from both malaria and cholera Rmc. Therefore Nh = Sh+Im+Ic+Gmc+Rm+Rc+Rmc. The total

vector population, denoted by Nv, is sub-divided into susceptible mosquitoes Sv, and mosquitoes

infected with malaria Iv. Thus, Nv = Sv+Iv. There are two assumptions in the model: mosquitoes

do not suffer mosquito-induced death, and individuals infected with both malaria and cholera can

only infect mosquitoes with malaria parasites. Also taking into account the bacterial population

Bc, the model is defined by a system of ten ordinary differential equations describing rates of

variation for each population.

Using QR factorization with column pivoting to the relative sensitivity matrix, we compute

the relative identifiability and sensitivity of the parameters, and establish orderings with respect to

their identifiability. Numerical simulations corresponding to different values of the parameters are

discussed.
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