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Pathway to TB Diagnostics 
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Cobelens et al. J Infect Dis. 2012;205:S191-S198 



Pathway to TB Diagnostics 

 
 
 
 
 

 
• How do we begin to think about the epidemiological and 

economic impact of diagnostic tests for TB? 
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Cobelens et al. J Infect Dis. 2012;205:S191-S198 



The Classical View 
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• The impact of a diagnostic test for TB is simply a function of 
its sensitivity. 

Nim Pathy and David Dowdy, under review 



Xpert MTB/RIF 

• Fully automated PCR 
• More accurate than sputum smear, less 

sensitive than culture 
• Results in 2 hours, with Rif susceptibility 
• FDA approved in 2013, CLIA       

Moderately Complex 
• Endorsed by WHO for use in high-burden 

countries since 2010 
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Boehme et al, N Engl J Med 2010; 363: 105-1015. 
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PLoS Med 8(11): e1001120. doi:10.1371/journal.pmed.1001120 



Decision Tree 
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Only 21% of smear/Xpert-negatives assumed to be diagnosed clinically. 



Primary Results 
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For 10,000 people with presumptive TB: 
4,600 life-years saved (DALYs averted) 

Cost: $110 per DALY averted 



Problem #1: South Africa is not the USA 
South Africa United States 
Incidence: 1,000 per 100,000/yr Incidence: 4 per 100,000/yr 
TB Culture inconsistent TB Culture routine 
Smear+: Presumptive TB Smear+: Possible NTM 
Every generalist has seen TB Most MDs never see TB 
Xpert can be performed by RN Xpert requires CLIA lab (where 

Amplicor & MTD are available) 
Xpert cartridge: $10 Xpert cartridge: $71 
Hospital stay: ~$100/day Hospital stay: ~$2500/day 
Overriding concern:  
TB/HIV mortality 

Overriding concern: Fitting Xpert 
into cash-strapped PH system 
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Problem #2: Projecting Impact of Diagnostic 
Testing isn’t Simple 

 
 
 
 
 
 
 
 
 

• A test projected to prevent 50% of all TB deaths under ideal 
assumptions may avert 3% of deaths in real-world conditions. 
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Sun et al, Eur Respir J 2014; 44:1366-9. 



How Should We Think About Impact and 
Cost-Effectiveness of New TB Diagnostics 

in the USA?  
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AJRCCM 2014; 189(12):1551-59 



How Might Xpert Be Useful in the USA? 
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Xpert may be more 
useful in ruling out TB 
(pending culture)  
than ruling TB in. 
 
- Avoid unnecessary empiric 

treatment 
- Avoid unnecessary contact 

investigation 
- Aid public health decisions 

(e.g., housing) 
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All assume that clinicians (and lawyers) will actually trust Xpert… 



Translating Into Cost-Effectiveness 
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Model Diagram 
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Key Parameters 
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$100 per test sounds like a lot…until compared to the cost of a hospital day. 



Cost-Effectiveness 

19 

What may save the healthcare system money may still be costly to labs. 
Effectiveness is small (5-6 QALYs per 1000 people with TB symptoms). 
Difference between MTD and Xpert is even smaller. 
With these caveats, Xpert does appear cost-effective (<$50,000/QALY). 



Drivers of Cost 
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Major avertible costs are hospitalization of patients with possible TB and 
treatment of smear-positive NTM. 



Drivers of Effectiveness 
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Potential health benefit if delayed diagnosis leads to death…but the 
magnitude of that benefit is relatively small. 



It’s Not the Test, It’s the System. 

• Xpert (and MTD) are costly to labs but save the system 
money. 

– Implications for implementation when cost is borne by the public 
health lab system but savings accrue to hospitals? 

• Molecular testing of smear-positives makes sense (to society). 
– Xpert vs. MTD: will matter to some labs, not to others (ex.: number of 

cartridges used, existing equipment) 

• What needs to be done to derive maximum impact and cost-
effectiveness from molecular TB testing? 

– Not “make a more sensitive test” 
– Rather “make a more sensible system” 
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Rep. Kevin Brady (R-Texas, 
visual.ly 



Why Public Health Labs? 
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Sources: AHRQ, CDC 

The average PCP may see 1 case of TB every 20 years. 



Interpretation is Often Challenging 

 
 
 
 
 
 
 

 
In settings where the pre-test probability of TB (and MDR-TB) is 
low, the probability that a positive result is false-positive (for TB 
or rifampin resistance) may be high. 
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Lippincott et al, Int J Tuberc Lung Dis 2015; 19:273-275 



In Other Words… 
• Public health labs may be the best places to perform new 

tests for TB. 
– Other labs may not have the volume to make such tests cost-effective 
– Nor the expertise to advise as to appropriate interpretation 

 
• But the benefit of these tests is largely an economic benefit to 

hospitals (and society), not a public health one. 
– Clinical cases are often complex. 
– Early discharge may be beneficial to hospitals and patients. 
– Rarely is a novel test going to diagnose a case that would otherwise 

be missed, thereby averting transmission. 

 
• Can we design a system in which these realities are aligned? 
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Making a Smarter System: One Example 
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Xpert for Triage of Airborne Isolation 
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UNC: Xpert MTB/RIF 
shortens time to 
discontinuation of 
airborne isolation by 
48 hours. 
- 27 hours if 2 Xpert tests are 

performed. 



Outcomes Per Patient 
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SFGH: Xpert can avert 
1 isolation day per 
patient. 
- Cost of Xpert testing 

($218/test) is much less 
than the cost of isolation. 

- Therefore Xpert is cost-
saving to the system (but 
not to the lab) in most 
cases. 



Drivers of Cost Savings 
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Whether the strategy makes sense depends on the incremental cost of 
isolation and being able to perform a sufficient volume of testing. 



TBTC 34 

• Multicenter study of 633 patients in airborne infection isolation 
for concern of TB. 

• Xpert strategies were more accurate than 3 smears. 
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Luetkemeyer et al, Abstract 824, CROI 2015 



Updated FDA/CDC Guidance 
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Xpert for Discontinuing Airborne Infection 
Isolation 
• Xpert can be cost-saving when used in specific 

circumstances. 
– If isolation costs outweigh lab costs of performing the test, then Xpert 

will almost certainly be cost-saving. 

 
• Cost-effectiveness depends on tradeoffs of lab testing vs. 

isolation cost, not sensitivity of Xpert or prevalence of TB. 
– Xpert to rule out infectious TB, not rule it in 
– May not be a favorable ratio for hospitals with low volume of TB rule-

out admissions and low incremental cost of isolation 
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Looking Ahead: Impact of Emerging Tests 

• Next-generation/whole-genome sequencing 
– Can we quantify the impact of information gained for purposes of 

improving public health activities (e.g., contact investigation)? 

• Rapid molecular DST 
– What is the benefit of getting the right drug profile at the time of 

treatment initiation? 

• More sensitive molecular tests for TB 
– Will these assays make a difference in systems where culture is 

already routinely performed? 

• Making a case for TB elimination 
– What are the costs and benefits of doing so? 

34 



Conclusions 

• Xpert MTB/RIF and other molecular tests are likely to be used 
in the USA for rule-out of infectious TB, rather to rule-in TB. 
 

• Impact and cost-effectiveness therefore depend on tradeoffs 
between lab testing and healthcare costs. 

– Challenging to weigh societal value when public health system, labs, 
and hospitals are financed in different ways. 

 
• If we are to optimize the impact of novel diagnostic strategies 

for TB, public health labs must work with other stakeholders to 
design a smarter system. 
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The ongoing challenge: think of tests in 
terms of impact, not just accuracy!  
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