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Objectives 

• To provide insight into the challenges of modeling the cost-
effectiveness of diagnostics for HIV-associated TB 
 

• Case study: Xpert MTB/RIF (with a little discussion about 
urine LAM detection) 
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Conclusions/Criticisms of the Vassall Model 

• Xpert highly cost-effective by conventional standards. 
 

• Too cost-effective?   
– Assumed that empiric diagnosis rate was low (~20%) and that many 

people would die if not diagnosed. 
• One round of repeat diagnosis allowed 

 
• Not cost-effective enough?   

– Didn’t include transmission effects 
– Didn’t include ancillary effects on the health system 
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Incorporating Transmission 
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And Now Xpert Seems Less Cost-Effective? 
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What Happened? 

• Time horizon: Cohort model follows people until the end of 
their lives, whereas the transmission model counts up costs 
and DALYs until a certain time point is reached. 

– Cohort model ignores other tests that are being performed in the 
population, not how decision-makers think 

– Transmission model ignores far-future effects (people saved in year 
10 only get 1 year’s worth of DALYs) 

• Different assumptions about mortality risk and ability of 
diagnostics to avert mortality 

– Cohort model gives 1 repeat diagnostic attempt, transmission model 
assumes “diagnostic cycling”, but only every 8-9 months 

• But there’s one more big elephant in the room… 
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The Challenge of ART in CEA 

• If you save someone with HIV from a TB death, the cost of 
ART to keep that person alive will dwarf the cost of TB 
diagnosis and treatment. 

– The cost-effectiveness of TB diagnosis eventually becomes the cost-
effectiveness of ART. 
 

• HIV programs generally have far more money to spend than 
TB programs. 

– An intervention like ART that costs $1000/DALY will be seen as cost-
effective by HIV programs but unaffordable by TB programs. 

 
• How do we manage this dilemma? 
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Example 2: CEA of Urine LAM 

 
 
 
 
 
 
 

• Urine LAM detection is sufficiently sensitive & specific for TB 
only among PLHIV w/ low CD4 counts. 

• All of these individuals, if diagnosed with TB, presumably will 
get ART. 
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• Where is ART? 
– Ignored!  We used the perspective of the TB program. 
– Is this appropriate to consider the benefits of ART but not the costs? 
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• Our original analysis  

– Only provide the life expectancy benefit from TB (i.e., if ART not given) 
– Rejected by co-authors: “Of course ART will be given” 

• But when ART costs are included, cost-effectiveness becomes 
WORSE (because ART is so expensive). 

– Also rejected by co-authors: “We shouldn’t measure C-E of ART” 
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To Demonstrate 

• Cost of first-line TB treatment: $100 
• Cost of ART per year in SA (all-inclusive): $2000 
• Assume 20 DALYs averted by combination of TB + HIV tx 

– Require 25 years of ART + 1 TB tx 
– Cost-effectiveness of ART = (25 * $2,000)/20 = $2500/DALY 

 
• Cost = $2000 * 25 + $100 = $50,100 
• Cost-effectiveness: $50,100/20 ~ $2505/DALY 

 
• If you assumed that TB treatment averted 1 DALY w/o ART: 
• $100/1 = $100/DALY 
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Potential Solutions 

• “TB system perspective”: Incorporate benefits of ART but not 
the costs. 

– Vassall et al: C-E of Xpert ~$100/DALY 
 

• Full analysis that includes both costs and benefits of ART 
– Menzies et al: C-E of Xpert ~$800/DALY, including transmission 

 
• Include only the benefit that would be gained in the absence 

of ART 
– C-E of Xpert would fall between $100 and $800 

20 



Summary: Challenges of CEA in Diagnosis 
of HIV-Associated TB 
• Difficult to assess the clinical benefit of more-sensitive 

TB diagnosis in PLHIV. 
– Mortality rates of HIV-associated TB are high. 
– Empiric treatment rates of HIV-associated TB are high. 
– Data to inform a “counterfactual” scenario are scant. 
– RCTs of a better diagnostic vs. an inferior diagnostic, with mortality as 

an endpoint, face ethical challenges 

 
• ART costs are inextricably linked to TB diagnosis costs. 

– And overwhelm the cost-effectiveness considerations. 

 
• Must consider budget impact, not just cost-effectiveness. 

– Where does the money come from, and how much is there? 
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