MTH 3207: Introduction to Mathematical Epidemiology, 3CU
Pre-requisites: MTH2103

Course Description

This course introduces students to epidemiological modelling of endemic and pandemic diseases. Models on sexually transmitted diseases such as gonorrhoea, syphilis, HIV/AIDS and the like are considered. Models on vector/parasite transmitted diseases like malaria, Schistosomiasis are also considered. In-host pathogen dynamics, computer simulation is done to get numerical and graphical solutions to these models. 

Course Objectives

This course is intended 

· To give students an introduction to applications of Mathematics to Biomedical processes

· To equip students with skills and techniques of model formulation, analysis and interpretation in biomedical research

Reading List

The reading list will include but is not limited to the following texts.

· Text recommended by the course lecturer

· Notes prepared by the lecturer

· Infectious Diseases of Humans by ROY M. Anderson and Robert M. MAY, Oxford Press, ISBN: 019854599-1

· Mathematical Models in Population Biology and Epidemiology by Fred Brauer & Carlos Castillo-Chavez, ISBN: 0-387-98902-1, Springer Verlag, NewYork

· Modelling and Simulation in Medicine and the Life Sciences (2nd Ed), Theoretical Introduction, by Warren J. Ewens, ISBN: 0-387-20191-2, Springer Verlag, NewYork.

Detailed Course Outline 

Review of simple epidemic models

Revisit the SIR,SIS,SIRS,SIERS, and incorporate other vital dynamics to model more realistic situations

Models for Infectious diseases

Give up to four examples of these and model at least two together with the class, group the class and give two more as group project (TB, Influenza, Measles, Polio, HIV/AIDS, STDs)

Models for non-infectious diseases

Give up to four examples of these and model at least two together with the class, group the class and give two more as group project (tumour growth, cancer, asthma, diabetes)

Vector/host epidemic  models

Malaria, schistosomiasis, trypanosomiasis, rabies, 

Detail examples of within host pathogen dynamics
HIV/AIDS models and immune response, malaria and immune response,  chemotherapy and in-host dynamics

Vaccination Models and models for treatment regimes 

Basic vaccination models, measles, TB, yellow fever etc

Other topics selected from Mathematical Physiology

Mathematical Oncology, Cellular and elementary genetic algebra

