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Overview

• Development of interferon-gamma release assays (IGRAs)

• FDA-approved IGRAs

• Current recommended use: CDC/ATS/IDSA recommendations

Development of IGRAs
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The Tuberculin Skin Test (TST)

• Where we started……
over 100 years ago

• 0.1 ml of 5 TU PPD tuberculin 
injected intradermally 

• Induration in millimeters read 48-72 
hours after injection

Reading the TB Skin Test

Measure induration, 
not erythema!!!
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TB Skin Test (TST) 

• Pros:  
• Inexpensive

• Simple to perform 
(if you know what you are doing)

• Cons:  
• Must return in 48-72 hrs

• Interpretation is somewhat subjective

• Repeated applications can cause boosting

• False Negatives:
• Elderly
• Immunosuppressed

• False Positives: 
• Low risk populations
• Non-tuberculous mycobacteria
• BCG vaccination

Classifying the Tuberculin Reaction

• Requires that you know something about the patient

• 5 mm is classified as positive in High-Risk Individuals 
• HIV/Immune suppressed
• Recent contact with a person with infectious TB
• Persons with evidence of old disease (e.g. calcified granulomas on CXR)

• 10 mm is positive in Persons in High-Risk Settings
• Immigrants from or residents of countries with high rates of TB (>20/100,000)
• Residents/Employees of congregate settings

• 15 mm is positive…..period



8/7/2024

5

Original QuantiFERON-TB (QFT) versus TST 

TSTQFT

2 patient visits1 patient visit

Induration measured by human 
(more subjective)

Measurement of IFN-γ by machine 
(more objective)

Antigen: PPDAntigen: PPD

Antigens for Newer Generation IGRAs

• Negative control or nil 
• (e.g., saline, heparin)

• Positive control or mitogen
• non-specific immune response stimulator (e.g., phytohemagglutinin) 

• M. tuberculosis-specific antigens
• Unlike PPD used in TST, do not cross-react with BCG or NTM (some exceptions)

• ESAT-6, CFP-10, TB 7.7 (actually simulated using overlapping peptides)
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Antigens for Gamma-Release Assays

www.cellestis.com

FDA-Approved IGRAs
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QuantiFERON®-TB Gold Plus

 Essentially 2 tests in one blood draw
 TB1 and TB2 should be close in value

Interpretation Criteria for the 
QFT-GIT Test

InterpretationMitogen
QFT-GIT 
(IU/mL)

TB Antigen minus Nil 
(IU/mL)

Nil 
(IU/mL)

M. tuberculosis
infection unlikely

≥ 5.0Negative≤ 0.35 or < 25% of Nil value≤ 8.0

M. tuberculosis
infection likely

ANYPositive≥ 0.35 and ≥ 25% of Nil value≤ 8.0

IndeterminateANYIndeterminateANY≥ 8.0

Indeterminate< 5.0Indeterminate
≤ 0.35 and or < 25% of Nil 

value
≤ 8.0
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QFT calculation…..

QuantiFERON-TB Gold

Mori et al  2004 Am J Respir Crit Care Med ,170: 59–64
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T-Spot.TB

Interpretation Criteria 
for the T-Spot.TB

Interpretation+Mitogen++
TB 

Response#
#

Nil*Result

M.tuberculosis infection likelyAny≥ 8 spots≤ 10 spotsPositive

Uncertain likelihood of
M. tuberculosis infectionAny

5, 6, or 7 
spots

≤ 10 spotsBorderline

M Tb infection unlikely≤ 4 spots≤ 10spotsNegative

Uncertain likelihood of 
M. tuberculosis infection

Any

< 20 spots

Any

< 5 spots

> 10

≤ 10 
Indeterminate
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Indeterminate and Borderline Results

• Indeterminate
• Negative control result is too high

• High background production of IFN-γ

• Positive control result is too low
• Immunocompromised patients may not respond to mitogen

• Something went wrong with performing the test

• Borderline (T-Spot only)
• Falls within borderline zone close to negative/positive cut point

Repeat the test

Reproducibility and Variability

• At least 4 sources of variability
• Type of measurement (ELISA or ELISPOT)
• Reproducibility of complex biological reaction
• Natural variability of immune responses
• Variability introduced during test performance or manufacturing

• QFT 11% variance overall
• 8% between first/second testing of same specimen

• T-spot variance
• 4% (with robust response)
• 22% (near the cut point)
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Potential sources of variability and their impact on 
results in IGRAs

Banaei, Gaur, Pai. J. Clin. Microbiol. April 2016 54 (4): 845-850

Boosting and Special Considerations

• Boosting by prior TST has been observed in as little as 3 days 
post-TST and may wane over several months

• If both tests are to be used, do the IGRA first

• Because the IGRAs are a functional assessment of viable 
lymphocytes, special attention should be paid to technical 
aspects of the test (how blood is drawn/stored, etc.)
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ATS/CDC/IDSA Guidelines

Lewinsohn et al. CID. 2016
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Recommendations 

Should an IGRA or a TST be performed in individuals 5 years or older 
who are likely to be infected with Mtb, who have a low or intermediate 
risk of disease progression, and in whom it has been decided that 
testing for LTBI is warranted?

• Recommendation 1a: 
We recommend performing an IGRA rather than a TST in individuals 5 years or older who 
meet the following criteria: 

(1) are likely to be infected with Mtb, 
(2) have a low or intermediate risk of disease progression, 
(3) it has been decided that testing for LTBI is warranted, and 
(4) either have a history of BCG vaccination or are unlikely to return to have their TST read 
(strong recommendation, moderate-quality evidence).

• Accuracy studies indicate that IGRAs are more specific and 
equally or more sensitive than TST in individuals who have 
received BCG

• Testing with an IGRA does not depend on a return visit for a 
result. 

Justification
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Recommendations 

Should an IGRA or a TST be performed in individuals 5 years or older 
who are likely to be infected with Mtb, who have a low or intermediate 
risk of disease progression, and in whom it has been decided that 
testing for LTBI is warranted?

• Recommendation 1b: 
We recommend performing an IGRA rather than a TST in individuals 5 years or older who 
meet the following criteria: 

(1) are likely to be infected with Mtb, 
(2) have a low or intermediate risk of disease progression, 
(3) it has been decided that testing for LTBI is warranted, and 
(4) either have a history of BCG vaccination or are unlikely to return to have their TST read 
(conditional recommendation, moderate-quality evidence).
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Recommendations 

Should an IGRA or a TST be performed in individuals 5 years or 
older who are unlikely to be infected with Mtb, but in whom it has 
been decided that testing for LTBI is warranted?

Suddenly Positive

• 35-year-old US-born man takes a new job at a hospital in the accounting department.  
He has been tested annually at his old hospital job and has been TST negative for the 
past 10 years.  

• He has a positive IGRA (nil 0, TB1-nil 0.42, TB2-nil 0.27) on testing at the new job.  

• He has no recent travel nor known contact to anyone with TB disease.

• What should you do with him?
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QuantiFERON-TB Gold

Mori et al  2004 Am J Respir Crit Care Med ,170: 59–64

Recommendations 

Should an IGRA or a TST be performed in individuals 5 years or 
older who are unlikely to be infected with Mtb, but in whom it 
has been decided that testing for LTBI is warranted?

• Recommendation 3a: 
We suggest performing an IGRA instead of a TST 
(conditional recommendation, low-quality evidence).

• Recommendation 3b: 
We suggest a second diagnostic test if the initial test is positive 
(conditional recommendation, very low-quality evidence). 

Remarks: The confirmatory test may be either an IGRA or a TST. When such testing is performed, the person 
is considered infected only if both tests are positive.
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World Traveler with RA

• 56 y/o WF about to be started on Humira for rheumatoid arthritis
• She has traveled extensively, in the Peace Corp in her 20’s and on humanitarian visits to 

Haiti, Sudan and Guatemala in the past 15 years
• She has a TST performed at the local public health clinic and it is 10 mm

• Do you:
• Treat for TB infection (LTBI)?
• Retest with an IGRA?
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Recommendations 

Should an IGRA or a TST be performed in individuals 5 years or older who 
are likely to be infected with Mtb, who have a high risk of progression to 
disease, and in whom it has been decided that testing for LTBI is 
warranted?

• Recommendation 2: 
There are insufficient data to recommend a preference for either a TST or an IGRA as the first-
line diagnostic test in individuals 5 years or older who are likely to be infected with Mtb, who 
have a high risk of progression to disease, and in whom it has been determined that diagnostic 
testing for LTBI is warranted.

World Traveler with RA

• 56 y/o WF about to be started on Humira for rheumatoid arthritis
• She has traveled extensively, in the Peace Corp in her 20’s and on humanitarian visits to 

Haiti, Sudan and Guatemala in the past 15 years
• Her TST returns positive

• Do you:
• Treat for TB infection (LTBI)?
• Retest with an IGRA?

Answer: Treat!!!
Do not confuse things by retesting
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Recommendations 

Should an IGRA or a TST be performed in healthy children <5 
years of age in whom it has been decided that testing for 
LTBI is warranted?

• Recommendation: 
We suggest performing a TST rather than an IGRA in healthy children <5 years of age for 
whom it has been decided that diagnostic testing for LTBI is warranted 
(conditional recommendation, very low-quality evidence).

This is old information!

IGRAs 2024 AAP REDBOOK

• IGRAs can be used in immunocompetent children of any age 
in all situations when a TST would be used

• IGRAs are the preferred test for children who have received a 
BCG vaccination

• Neither IGRAs nor the TST are perfect; always need clinical 
judgment, especially in very sick children and children < 6 
months
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Pediatric Considerations for  TB Screening

• Young immune systems, like young bodies, are growing

• By the time you have 5 candles on your birthday cake, your immune 
system behaves like an adult’s

• There is grey area in children < 6 months of age (any test….every test), 
treat any positive and some negatives

• We overtreat and we are not sorry

Additional Considerations for Serial Testing with 
IGRAs

• IGRA advantages include obtaining results in a single visit and no 
need for two-step testing (IGRAs don’t boost subsequent test results)

• Disadvantages include a potential greater risk of false test conversion 
• IGRA conversion is defined as a change from negative to positive without any 

consideration of magnitude
• Using lenient criterion to define conversion might produce more conversions than are 

observed with the more stringent criteria applied to TSTs
• Recent published studies appear to validate this concern 
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Screening HCW for TB

MMWR / May 17, 2019 / Vol. 68 / No. 19 

TB Testing in Pregnant Persons

• Test in every instance you would test if they were not 
pregnant

• HIV 
• Contact to an active case
• Immigrant from or resident in a high-risk country

• The immune system may not react as expected

• Yes, you can/should get a CXR
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Yes!  You can X-ray a pregnant patient!

Which is the better test?

• For use in testing, the QFT-Gold Plus and T-spot can 
be considered equivalent.

• The goal is to get an answer!
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• Who are you testing?

• What does your lab say?

• Where are you testing/how often do you test?

More important questions

Who are you testing?

• BCG vaccinated populations

• Those unlikely to return for a reading

• Children
• 4 tubes of blood from little people that don’t like needles……

• Persons living with HIV/persons with low WBCs 
(such as with chemotherapy)

• May not have that many cells to start with, concentrating them may help
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• Where will the tubes go once the blood is drawn?

• How can we make our clinic hours and lab hours work 
together?

• Is my lab giving me what I need or do I need to 
consider other options?

What does your lab say?

Where are you testing and how often?

• Hospitals and low volume clinics may have more issues with 
QFT

• Get to know your rep and have them come out for training if 
need be
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• IGRAs can be boosted by performing a TST then 
following with an IGRA

• What this means is not entirely clear

• You can’t boost something that’s not there!

What about boosting?

• A decision to test is a decision to treat think!

• No definitive test for LTBI exists

• No test (TST or IGRA) overrides clinical, epidemiologic 
or historical data

Remember
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Tuberculosis Spectrum of Disease

TB Testing Take Homes 
• TST expertise is fading fast

• When can I still use it? 
• If you trust the person placing/reading it knows what they are doing
• Testing US born individuals
• No history of BCG
• To add sensitivity
• Repeatedly indeterminate or borderline IGRAs

• IGRAs are fast becoming the preferred screening tests for TB
• Single visit
• Objective result (positive or negative…..ish)

• TB screening tests are tools that add to the answer 
• They are not the answer themselves
• They do not distinguish between TB infection (LTBI) and TB disease
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Conclusions

• Screening for TB should be considered in non-US born individuals 
who have not been previously screened or who spend significant 
time in higher risk countries.

• HCW screening is focused less on annual screening of low risk 
individuals and more on treatment of workers who test positive. 

• Current TB screening tests are tools, not an answer

I just want a test that gives me the answer.

- TB doc in Texas
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Questions?
Lisa.Armitige@dshs.texas.gov

1-800-TEX-LUNG


