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Explosion of IGRA literature!
• 300+ publications
• 25+ review articles; 10+ guidelines
• 2 meetings exclusively focused on IGRAs
• 3rd meeting in 2009 in Croatia



What do we know about IGRA performance in 
general and is there a difference between high 

vs. low incidence countries?



Sensitivity of QFT-Gold In Tube
[All settings]

Pooled sens = 77%
Pai et al. Ann Intern Med 2008



Sensitivity of QFT-Gold In Tube 
[high incidence settings]

Pooled sens = ~70%

Pai et al. Ann Intern Med 2008



Sensitivity of QFT-Gold In Tube 
[low incidence settings]

Pooled sens = 83%

Pai et al. Ann Intern Med 2008



Sensitivity of T-SPOT.TB 
[all settings; mostly low incidence]

Pooled sens = 92%
Pai et al. Ann Intern Med 2008



Sensitivity of TST [all settings]

Pooled sens = 77%
Pai et al. Ann Intern Med 2008



Specificity of QFT 
(BCG vaccinated and not vaccinated; low

incidence)

Pooled spec = 98%
Pai et al. Ann Intern Med 2008



Specificity of T-SPOT.TB 
(BCG vaccinated and not vaccinated; low

incidence)

Pooled spec = 94%

Pai et al. Ann Intern Med 2008



Specificity
of TST
[low incidence]

>95% in BCG
non-vaccinated

~60% in BCG 
vaccinated

Pai et al. Ann Intern Med 2008



Summary of Sens and Spec
• TST specificity is high in BCG non-vaccinated; but low and 

variable in BCG vaccinated
• IGRAs (especially QFT) have very high specificity 

– IGRA specificity is higher than TST
– IGRAs are not affected by BCG vaccination
– Data on commercial T-SPOT.TB are relatively limited

• Sensitivity of IGRAs and TST is not consistent across tests 
and populations 
– QFT is as sensitive as TST
– QFT sensitivity may be lower high incidence countries

• HIV, advanced TB, malnutrition or other factors?
– T-SPOT.TB appears to be more sensitive than QFT and TST

Pai et al. Ann Intern Med 2008



Effect of BCG on TST results

• Analysis of 24 studies with N = 240,243 subjects
• When BCG is given in infancy, 6% false-positive TST results due to BCG 
• When BCG is given after infancy, 40% false-positive TST results due to BCG

Most high endemic countries vaccinate at birth and 
do not repeat BCG; TST specificity is therefore 
fairly high
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Contact and outbreak studies

• IGRAs correlate well with surrogate markers of exposure 
in contact and outbreak settings, but not necessarily 
better than TST in all populations

• Correlation between IGRA and exposure is better than 
TST in low incidence settings

• This is not evident in high incidence countries
– In high incidence countries, TST appears to correlate quite well

with markers of exposure
– ?Because TST detects a cumulative exposure meaure



Exposure gradient studies in low incidence 
countries



Exposure gradient studies in high incidence 
countries



Longitudinal and serial testing studies

• Longitudinal studies are few, but suggest:
– IGRAs may be more dynamic than TST
– Conversions and reversions are common among 

contacts and HCWs in high incidence settings
– No consensus on how to define conversions and 

reversions
– Depending on cut-offs used for conversion, annual 

rate of conversions will vary between IGRA and TST
– Prognosis of conversions and reversions is unknown



Predictive value of IGRAs

High Incidence

Low Incidence



What are the key unresolved 
issues?

• What is the predictive value of IGRAs for the 
development of active TB? Will this vary by high vs. low 
incidence setting?

• Will treatment of IGRA positive subjects reduce the future 
probability of active TB?

• What is the interpretation of IGRA conversions and 
reversions? Are conversions and reversions more likely 
in high incidence settings?

• What is the exact role of IGRAs in high incidence 
countries?



FIND’s Work on IGRAs
• Global Plan to Stop TB: by 2012, a test that will 

accurately identify people with LTBI and those at high 
risk of progression to active disease

• As active TB case rates decrease, LTBI Dx and Rx will 
become important to eliminate TB by 2050

• Even in resource-limited settings, high-risk populations 
may benefit from IPT (immunocompromised, children, 
and contacts of infectious TB cases)

– if IGRAs are shown to be more predictive of active TB 
than the TST, then they may have a big impact

• IGRAs show great promise as research tools. 
– IGRAs now provide a second window into the biology and 

epidemiology of LTBI



FIND’s Work on IGRAs

Pai et al. Lancet Infect Dis 2007



http://www.igrasymposium.com/



FIND evaluation projects on QFT-Gold In Tube
• CREATE-ZAMSTAR: household contact study in Zambia and South Africa that will 

generate data on predictive value for active TB [~2000 enrolled in SA alone]
• AERAS-SATVI: Neonatal cohort in South Africa, to assess the value of QFT-G in 

diagnosing active TB among neonates and infants [~400 infants recruited]
• AERAS-SJRI: Neonatal cohort in India, to assess the value of QFT-G in diagnosing active 

TB among neonates and infants [~200 infants recruited]
• Pediatric IGRA studies in South Africa [>300 kids recruited]

• Stellenbosch University, Univ of Bergen, Case Western Reserve University [supported by 
NUFU, NIH, Thrasher]

• Johns Hopkins University, Chris Hani Baragwanath Hospital,Univ of Wiswatersrand
• IGRAs in HIV+: IGRAs in a RCT of ART vs. ART+IPT in Cape Town, South 

Africa [UCT] [~400 participants recruited]
• IGRAs in US-bound immigrants from Viet Nam [CDC Atlanta]


