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The Use of Mathematical Models to Evaluate Tuberculosis Control Interventions 
 
 
 
 
概 要  
Tuberculosis (TB) remains a major infectious disease in the world, with estimated eight 
million incident cases every year. In the past few decades, dynamic transmission models of 
infectious diseases have been used increasingly to inform policy making in TB control. In this 
talk I will give some examples on the application of infectious disease models in TB control. 
 
1. New TB diagnostics. In the past few years, a number of new diagnostic tools and strategies 
have been endorsed by WHO, including the automated machine Xpert MTB/RIF. At the same 
time, decision makers in national TB programs are faced with the challenge of choosing the 
appropriate diagnostic option that is most suitable for the country-specific epidemiologic 
situation and available resources. We developed an integrated modeling approach to assess the 
impact of a new diagnostic tool at the patient level, health system level, and the population 
level. Using the integrated model, we collaborated with the Tanzania National Tuberculosis 
Program to evaluate the potential impacts of several diagnostic options that are being 
considered by the program.  
 
2. Evaluate national TB control policy. In China, the challenge of TB control is to maintain 
the decline of TB while dealing with the high prevalence of MDR-TB. The TB program needs 
to decide on whether to invest on the expensive MDR-TB diagnosis and treatment at the 
national level. At the same time, the task of TB control was complicated by the ongoing shift 
in treatment from TB dispensaries (using directly-observed therapy, short-course [DOTS] 
treatment) to designated hospitals. Our modeling analysis of different TB control measures in 
China suggested that maintaining and strengthening DOTS would have the greatest impact on 
both drug susceptible TB and MDR-TB. We also found that the ongoing shift in treatment 
from TB dispensaries to designated hospitals could have a negative impact on TB control if 
the hospitals cannot maintain a high cure rate as in the dispensaries. 
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