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Learning Objectives

At the conclusion of this presentation learners will:

Know the 
epidemiology 
of TB in the 
United States

Know WHY 
IGRA is 
recommended 
over TST by all 
major medical 
associations

Know how they 
can change 
their patients’ 
lives and 
eliminate TB in 
the United 
States



Agenda
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❑WHO has TB?

❑ HOW to test for TB?

   HOW to stop TB?
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Mycobacterium tuberculosis

Atypical bacterium, waxy coat, slow-growing

Vaccine = BCG, given to children worldwide

Infection = AIRBORNE, hangs in air

Prevalence in US = 13 million infected, 8k active disease/year

Exposure = requires time & proximity to inhale (see JOEM 2020)

Infection = pulmonary (80%) extrapulmonary (20%, mostly kids)

Disease = activates in 5-10%; 50% within <2 years from infection

Mortality in US = 13% (“consumption”)



Updated Terminology

Drain, P.K. et al. (2018) Incipient and subclinical tuberculosis: a clinical review of early stages and progression of infection. Clin. Microbiol. Rev.31, e00021–18.

The TB infection spectrum is dynamic
NEW LANGUAGE:

 Not Latent TB -> TB infection

 Not Active TB -> TB disease



TB 
eliminated

Active 
TB

Latent 
TB

Incipient 
TB

Subclinical 
TB

Drain, P.K. et al. (2018) Incipient and subclinical tuberculosis: a clinical review of early stages and progression of infection. Clin. Microbiol. Rev.31, e00021–18.

The TB infection spectrum is dynamic
NEW LANGUAGE:

 Not Latent TB -> TB infection

 Not Active TB -> TB disease

NEW CONCEPT:

Not 2 states of infection ->    
Constant movement

Updated Terminology



Infection vs. Disease

Cough > 3 weeks, fever, night sweats, hemoptysis, weight loss, fatigue*
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TB in the US 2022: Incidence by State
May 02, 2023

States with highest INCIDENCE

  vs.

States with highest PREVALENCE
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TB: Those who are infected
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• >80% of TB infection is in non-US born

• >80% of active TB is from progression of TB infection to TB disease (latent to active)

• >80% of TB disease is pulmonary (20% is extrapulmonary)

• >80% of TB infection in the US is in California, Texas, Florida and New York

• USPSTF 2016, 2023; yet studies show primary care testing ~12% of FB pts

https://www.uspreventiveservicestaskforce.org/uspstf/recommendation-topics/uspstf-a-and-b-recommendations



are DIFFERENT FROM those who will progress
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HIV infection
(50-100x)

Substance use 
disorder (2-3x)

Organ 
transplants 
(25-75x)

Rheumatoid 
arthritis, Crohn’s 
disease 
treatments, 
Corticosteroids

Diabetes 
(2-3.5x)

Renal Failure
(10-25x)

Silicosis 
(30x)

Lobue, P. and Menzies, D. (2010) Treatment of latent tuberculosis infection: an update. Respirology 15, 603–622.



https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/latent-tuberculosis-infection-screening#citation9

Final Recommendation Statement USPSTF

Latent Tuberculosis Infection in Adults: Screening
May 02, 2023

2016, 2023

• New: includes a Clinician Summary, “Assessment of Risk” form and section on “Screening Tests”

However, primary care’s testing of non-US born = 11-12% as of 2022, per CDC



Occupation Cases

8,654

HCP 3.4% (96.6% )

2016 CDC Table 47. Primary Occupation for the Past Year

Which Occupations have TB?
HCP: Where TB Isn’t



CDC Online 
Tuberculosis 
Information 

System



Occupation = 
“OTHER”!



c/o Melanie Swift MD



Classification

100 = near touching

75 = moderately close 

(arms length)

50 = shared office

Physical Proximity
O*NET Descriptor

100 – Choreographers

95 – Actors 85 – Meat, poultry, fish trimmers

93 – Flight attendants
91 – Firefighters, Hairdressers
91 – Childcare
90  - EMT

84 – Agricultural factory
81 – Cook, Server, bartender
81 - Teacher, older grades

88 – Gambling dealers 78 – Bus drivers

87 – Fiberglass laminators
86 – TSA screeners

75 – Fast food counter workers

73 – Slaughterers and meat packers
64 – Office worker
61 – Retail/ cashier

Occupational 
Information 
Network (O*NET)
O*NET OnLine (onetonline.org)

c/o Michael Hodgson MD

https://www.onetonline.org/
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Tuberculin Skin Test:
Founded 1882

“Traditional medical practices during most of the 
19th century relied on symptomatic treatment, 

consisting primarily of bloodletting, blistering, and 
high doses of mineral poisons. 

These medical regimens resulted in high rates of 
death in patients unfortunate enough to undergo 

treatment.”

There were 38 states

Thomas Edison - first electric plant

The Anglo-Ottoman Convention of 
1880 prohibits the Red Sea slave 
trade and gives British the right to 
stop slave ships in Ottoman waters

Women could not vote

Women weren’t admitted to college

Wives could not own property

Wives were property of husbands

https://en.wikipedia.org/wiki/Anglo-Ottoman_Convention_of_1880
https://en.wikipedia.org/wiki/Anglo-Ottoman_Convention_of_1880


Tuberculin Skin Test

Still widely used 
Time-intensive (2-4 visits)*
 - DEI
60% patient compliance1

Subjective reads
No controls
Manual data entry
Minimal provider training compliance
Supply problems …. 
Less accurate/inaccurate =>
 >60% of TST positives are false-positives!

1 J Occup Environ Med. 2012 Jul; 54(7): 806-15



These strains all 
cause TST to be 
FALSE-positive 

for TB!

Tuberculosis 
Complex

ESAT-6 
(IGRA)

CFP-10 
(IGRA)

TST
Environmental 

Strain
ESAT-6 
(IGRA)

CFP-10 
(IGRA)

TST

M. tuberculosis + + + M. abcessus - - +

M. africanum + + + M. avium - - +

M. bovis + + + M. branderi - - +

M. celatum - - +

M. chelonae - - +

BCG Substrain
ESAT-6 
(IGRA)

CFP-10 
(IGRA)

TST M. fortuitum - - +

Gothenberg - - + M. gordonii - - +

Moreau - - + M. intracellulare - - +

Tice - - + M. kansasii + + +

Tokyo - - + M. malmoense - - +

Danish - - + M. marinum + + +

Glaxo - - + M. scrofulaceum - - +

Montréal - - + M. szulgai + + +

Pasteur - - + M. terra - - +

M. vaccae - - +

M. xenopi - - +



Just because you’ve always done 
something a certain way

doesn’t mean it’s the best way



Palo Alto VA and UIC: >28,800 tests
January 2009, we eliminated TST

•   Pre-IGRA (TST positives)

•   Who has TB?

TST Neg

TST Pos

*TST data calculated; QFT data actual

•  Post-IGRA (TST 
positives)

•  Who has TB?

QFT Neg

TST Pos/QFT Neg

3.75%



TST (1880) and 
IGRA (2005)

TST: Crude 
mixture of 
proteins

IGRA: Highly 
TB- specific 
antigens

Lancet 2000; 356: 1099-1104f



Tuberculin Skin Test (TST)  vs
Interferon-Gamma Release Assays (IGRAs)

TST

• 2 - 5 visits required

• Injection into skin

• Results affected by BCG

• Results in 2-14 days

• Subjective results

• No control

• Costs unstable

• Manual data recording

• False-positive > 50%

QuantiFERON (QFT)

• 1 visit required

• Blood draw (4ml)

• Results not affected by BCG

• Results in 2-3 days

• Objective results

• Laboratory control

• Costs defined and stable

• EHR compatible

• False-positive ~3%



TST: Lean analysis and cost myths

COST to UC:

4 visits:

 4 appts made

 4 WR vistis

 4 nursing visits

 4 med records

 CXR order, record

DEI: babysitters, bridge 
tolls, leaving work, 
gas/bus



Study HC
Segment

TST/
Patient

Overall
TST Cost

% Saved $ Saved

(Thanassi)
(QFT )

VHA $54 $2 M 16.5% $303 k

Lambert Public 
Health

$176 - 
264

$93 k - 
$291 k

--- ---

DePerio 
(QFT )

Non-BCG 
HCW in 
VA

$257 --- 6.4% $16.25/
patient

DePerio 
(QFT )

BCG 
HCW
in VA

$264 --- 38.4% $101.19/
patient

Abdalhamid Nebrask
a HCWs

$726 $87 k 48.8% $42,536
overall

Wrighton-
Smith
(TSPOT )

Johns 
Hopkins 
HCWs

$53 - 72 $1.3 M

Price vs. Cost
TST vs. IGRA



“The main driver for QFT being the most cost-effective strategy … 
has the highest specificity. 

The apparent 1% higher specificity of QFT over T-SPOT increases 
QALYs gained and decreases the costs by decreasing inappropriate 

treatment.” 

“The superior specificity of QFT may be very important to decrease 
inappropriate treatment of LTBI and TB.”

Cost Effectiveness of Interferon Gamma Release Assay for Systematic Tuberculosis  
Screening of Healthcare Workers in Low Incidence Countries

Kowada, J Hosp Inf, Feb 2015



Which Test Do 
We Use?
(IDSA/CDC/ATS 

Guidelines 2017)

We recommend performing an IGRA rather than a TST 
in individuals >5 years old who: 

(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) have a history of BCG vaccination or are unlikely to return to 

have their TST read.

Testing may be obliged by law or credentialing bodies. 

If diagnostic testing for LTBI is performed in individuals who are 

unlikely to be infected with Mtb:

We suggest performing an IGRA instead of a TST”
Clin Infect Dis 2017; 64: e1-e33 



Interferon Gamma Release Assays (indirect): 
QFT-Plus and TB.TSPOT - Collection

TSPOT.TBQFT

Li+Hep or Na+Hep green-top tube 

 QFT = 4ML

 TSPOT = 7-14ml



Manual spot count on impregnated filter 
paper:

❖8 spots       = Positive

❖5-7 spots   = Borderline

❖< 4 spots   = Negative

❖ Invalid

IGRA    Ficoll Separation Assay



QFT-Plus

Nil : Negative Control, empty

TB1 : Long-chain peptides to stimulate CD4

TB2 : Short-chain peptides to stimulate CD4 & CD8

Mitogen : Positive Control, phytohemagluttinin (PHA)

➢ 0.35 IU/ml IGRA in TB1 or TB2 = “positive”

➢ INDIRECT ASSAY

Enzyme-Linked Immunoassay (ELISA)
or Chemiluminescent Assay (CLIA)



QFT-Plus

Nil : Background; is subtracted from other tube values

TB1 : > 0.35 IU/ml  = “positive”

  - and / or -

TB2 : > 0.35 IU/ml  = “positive”

Mitogen : Check on immune system

Interpretation



QFT-Plus

Nil : Background; is subtracted from other tube values

TB1 : < 0.35 IU/ml  = “negative”

  - AND -

TB2 : < 0.35 IU/ml  = “negative”

Mitogen : Check on immune system

Interpretation



TBESC: Single Test Comparison

Pediatrics 2020; 145(1):e20191930 

• Single test prevalence

• 27.3% TST+

• 9.3% QFT+

• 6.8% T Spot+

• Majority (69%) with all 3 test results were negative

• 6.5% with all 3 test results positive



TB Epidemiologic Studies Consortium, CDC

Indeterminate and/or invalid results
May 02, 2023

N=508 QFT-Plus T-SPOT.TB

Indeterminate 
results (%)

2 (0.39%)
1 due to high nil

1 due to low mitogen

26 (5.12%)
21 borderline

5 invalid

Venkatappa TK, et al. J Clin Microbiol. 2019 Aug pii: JCM.00985-19. doi: 10.1128/JCM.00985-19. 

N=21,846 QFT-GIT T-SPOT.TB

Indeterminate 
results (%)

0.4% 0.6%

Objective evidence from the CDC:  

If package inserts are followed, T-SPOT retesting will be significantly higher than QFT-Plus

Ho CS et al., Tuberculosis Epidemiologic Studies Consortium. Lancet Infect Dis. 2022 Jan;22(1):85-96
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A Decision to Test is a Decision to Think. 

A Decision to Test is a Decision to Treat.

A Decision to Test is a Decision to Think, 

and then to Treat.
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Task Order 18: Conversions / Reversions with TST and IGRAs

Dorman, Belknap et al. IGRAs and TST for Diagnosis of LTBI in Healthcare Workers; AJCCRM 199: 2014

Prospective / longitudinal

 4 sites: Denver, Houston, Baltimore, New York City

 n = 2,500 health care workers

 Design: TST, Elispot and ELISA at 0, 6, 12, 18 months

TST Elispot ELISA

Baseline 5% 6% 5%

Conversions 0.9% 8.3% 6.1%

Reversions 54% 64% 57%



Acceptance of Treatment: IGRA vs. TST

2,048 QFT results in HCWs

90 QFT positive

INH acceptance using IGRA increased from 11% to 52%

Sahni et al 2009. Infect. Control Hosp. Epidemiol.



TB Activation Occurs



Reactivation’s Consequences

54 year-old female 

History = born in the Philippines, BCG +, TST +

Work = RN surgical post-op unit

IGRA = positive 2009 – 2016

LTBI treatment = none

Symptoms = 4 months night sweats, fatigue, 
palpitations, cough

Diagnoses = menopause; URI c/ antibiotics x 3

AFB Culture = positive Jan. 1, 2016



Priority rank Regimen Recommendation

Preferred 3HP once weekly (12) Strong

Preferred 4R daily Strong

Preferred 3HR daily Conditional

Alternative 6H daily Strong

Alternative 9H daily Conditional 

H = isoniazid, P = rifapentine, R = rifampin

All HCP w/ LTBI 
should be 

encouraged to 
complete LTBI 

treatment unless 
contraindicated

TB Disease Prevention



Compliance

Toxicity



3HP for 

LTBI: 

12 Days of 

Antibiotics!



Treatment 
declination 

option

September 10, 2024 50Presentation Title



Concluding General Principles

• The reservoir of TB disease, fatal, is in the untreated latent TB WORKING population

• At working age, they are generally healthy, can be identified and treated to prevent disease

• USE IGRA / QuantiFERON to diagnose latent TB

• It’s more accurate and more efficient than TST by 130 years

• Cost, efficiency, DEI, medical accuracy, treatment acceptance

• TREAT them with short-course therapy

• EDUCATE the employers to UPDATE their FORMS to USE IGRA

• No test is 100% sensitive or 100% specific 

❖ADVOCATING for that company and those workers to keep them safe
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Questions?
Please submit your question in the Q&A box 
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Thank you

jucm.com www.qiagen.com

http://jucm.com/
http://www.qiagen.com/


Extras



TB Tests    TST: Tuberculin Skin Test
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Test-to-Treat! 
Short-course regimens are here

4RIF 3HR3HP

Once/wk x 12 weeks Daily for 3 months

Medications isoniazid (INH) + rifaPentine
(weight-based dosing)

Compliance

Toxicity

RIFampin

Compliance

Toxicity

IsoNiazid

Compliance

Toxicity

Advantages

Daily for 4 months

6INH

Daily for 6 months

Compliance

Toxicity

isoniazid (INH) + Rifampin



Retesting Recommendations

These findings have been incorporated into national guidance 
documents:

Pulmonary Medicine: 2012 December 30 

Delineating a Retesting Zone Using Receiver Operating 
Characteristic Analysis on Serial QuantiFERON Tuberculosis 
Test Results in US Healthcare Workers

Wendy Thanassi, Art Noda, Beatriz Hernandez, Jeffery 
Newell, Paul Terpeluk, David Marder and Jerome Yesavage

Journal of Occupational and 

Environmental Medicine: July 2013

ACOEM GUIDANCE DOCUMENT:

Protecting Health Care Workers from 
Tuberculosis, 2013

ACOEM Occupational Health Section Task Force 
on Tuberculosis and Health Care Workers





TST (1880) and 
IGRA (2005)*

Crude mixture 
of proteins

Highly specific 
antigens

Lancet 2000; 356: 1099-1104f



Comparative Performance:

TST, QFT-GIT, and TSPOT.TB

Sensitivity (in active TB)  meta-analyses QFT T-SPOT.TB ** TST

Sester et al. ERJ. 2011 80% 81% 65%

Diel et al. Chest. 2010 - Developed country 84% 89% 71.5%

Specificity (in low risk) meta-analyses QFT T-SPOT.TB ** TST

US CDC Guidelines. 2010 99% 88% 85-86%

Diel et al. Chest. 2010 99.2% 86% ND

• Both IGRAs more sensitive  that TST 
• QFT: similar to slightly less sensitivity than T-SPOT.TB using 6-spot European cut point
• QFT: higher specificity than T-SPOT.TB using a 6-spot European cut point
• FDA rationale for 8-spot cut point: Low specificity of T-SPOT.TB  using 6-spot cut point 

Note: T-SPOT positive result based on non-US cut-point of 6 spots and used blood <8 hours old
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