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Getting on the Same Page

• TBI: TB infection, newer term for latent TB infection

• TB disease: newer term for active TB or tuberculosis

• TST: tuberculin skin test which uses PPD

• IGRA: interferon-gamma release assay

• TB screening: TB risk assessment, TB symptom evaluation, test for M. tuberculosis 
infection

• TB risk assessment: who is at risk for TB disease?



• Estimated 10.8M people developed TB disease in 2023

– Estimated rate 134/100,000 population

– 55% men, 33% women, 12% <15y

– “Global rise in TB incidence is slowing”

– India (26%), Indonesia (10%), and China, the 
Philippines, and Pakistan (~6%)

• Estimated 1.25M global deaths

WHO Global TB Report 2024

https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2024


Cases and Incidence Rates by Origin of Birth* 
US, 1993–2023
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CDC TB Surveillance

https://www.cdc.gov/tb-surveillance-report-2023/summary/national.html


Increases by Origin of Birth,* US, 2011–2023 
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TB Disease Elimination in the US Requires
Focus on TBI

• >80% of TB disease in the US is due to reactivation of TBI

• ~13M (4.5%) in US have TBI (stable)

• Progress towards global TB disease elimination (<1 case/M) requires:

• Continued management of those with infectious TB disease 

• Expanded detection and treatment of TBI, especially in high-risk groups 

Dye C et al., Prospects for Tuberculosis Elimination. Ann Rev Public Health 2013. 34:271-86



Estimated TB disease incidence: 10.8M/year

TBI: The Tip of the Iceberg

TB infection prevalence: 2B



Cascade of 
Care for TBI

Alsdurf et al Lancet ID 2016



TBI Management Hesitancy

Asymptomatic

3 testing options

Testing turnaround time

Expensive

Conversions and reversions

Dynamic guidance WHO Global TB Report 2024

https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2024


Case: Positive IGRA

• Foreign-born, homebody author from rural 
Maine who reports no known TB contact 
has had his first IGRA because he will start 
TNF-alpha inhibitor for steroid-resistant 
rheumatoid arthritis

• QFTG-Plus (Qiagen) comes back as positive:

• TB1-nil=1.3

• TB2-nil=2.4

• What should be your next steps?



Next Steps on Cascade of Care

• The patient confirms he is fully asymptomatic.  Afebrile, stable weight 
and cardiopulmonary exam is negative

• CXR shows ‘RUL infiltrate”. You call the radiologist who says this 
appears to be subtle fibronodular opacities

• What do you next?

• Xpert MTB/RIF positive



Traditional Contrast

TB Infection TB Disease

M. tuberculosis bacteria have been seen by immune system

TST and IGRAs are usually positive

• No symptoms

• CXR not suggestive of TB disease

• Negative AFB smear, culture, NAAT

• Never infectious to others

• Cough, sputum production, weight loss, 

fever, night sweats, etc.

• CXR suggestive of TB disease

• Positive AFB smear, culture, NAAT

• Often infectious to others

Abbreviations: 

AFB: acid fast bacilli; NAAT: nucleic acid amplification such as Cepheid GeneXpert



Pai M. et al. (2016) Tuberculosis. Nat. Rev. Dis. Primers doi:10.1038/nrdp.2016.76

TBI vs TB Disease



Evolving Recognition of 
Asymptomatic TB

• 2005: Dar-Dar collaborators published about “subclinical TB” within 
context of vaccine trial

• In meta-analysis of 1990-2022 data, identified “absence of cough of 
any duration” or completely asymptomatic patients made up ~half of 
people with bacteriologically confirmed pulmonary TB

– 29 national TB prevalence surveys

– 71 case finding studies

• Uncertain impact, whether majority of persons progress or regress

• Growing evidence that A-TB contribute substantively to TB 
transmission and global TB burden

– Analysis of data from 14 countries in Africa and Asia suggests that 
about two-thirds of global TB transmission may be from 
asymptomatic TB (95% prediction interval: 27–92%)

file:///C:/Users/elizabeth a. talbot/Documents/ForDropBox/Mtei L Matee M Herfort Oet al., High rates of clinical and subclinical tuberculosis among HIV-positive ambulatory subjects in Tanzania, Clin Infect Dis, 2005, vol. 40 (pg. 1500-7)
https://publications.ersnet.org/content/errev/33/172/230208
https://doi.org/10.1093/cid/ciad027
https://doi.org/10.7554/eLife.82469


2024 Meta-analysis

https://publications.ersnet.org/content/errev/33/172/230208




2025 NH TB SitRep

• NH DPHS to report 18 TB cases 

for 2025

• >650 identified as TB exposed

• 17.8% screened

• 7.4% positive by IGRA

• Public places with potential 

unidentified exposures



Public Health Collaborative 
Contact Investigation

• Public health is working with leadership in the HCDOC, 

community and at affected settings to 

• Investigate to identify all possible TB contacts 

• Facilitate an evaluation to determine need for TB 

preventive treatment

• Public notification for those who cannot be identified

• 1269 Café at 456 Union St: Jan 1-March 1

• 'Loads of Love' event at Wash Street Laundromat, 1231 Elm 

St: Jan 1-July 17 Monday and Thursday 10pm-1am 

• Hillsborough County Dept of Corrections, 445 Willow St: Apr 

16-25 and May 9-Aug 15



TBI Testing Access for This Event

• Primary care provider

• Anyone without PCP call 211 to get connected to care

• Free TB testing is also available: 

• MHD, 1528 Elm St

• Monday-Thursday, 8am-4pm

• MHD Outreach Van, Pearl St Parking Lot, 45 Orange St

• Wednesdays 9am-12pm through Oct 29

• Nashua Div of PH and Community Services, 18 Mulberry St

• 589-4512 option 2 to schedule an appointment

• Call DPHS at 603-271-4496

• Not advising emergency rooms, but aware patients may choose



Sensitivity Specificity
Indeterminate / 

Invalid rate 

T-SPOT.TB ELISPOT 95.6% 97.1% 3.4%

QFT-Plus ELISA 94.8% 97.3% 2.5‒9%

Oxford Immunotec. T-SPOT.TB Package Insert TB-PI-US-0001 V12. Abingdon, UK. March 2023. 
Qiagen. QuantiFERON-TB Gold Plus (QFT-Plus) ELISA Package Insert. 1095849 Rev. 09. Jan 2023. 

QFT is a registered trademark of the Qiagen Group

*Indeterminate rate differs between sensitivity and specificity studies

IGRA Performance Acc. Package Inserts



Studies of IGRA 
Performance

• Sensitivity

• TST 80%

• T-SPOT 90%

• QFT-GIT 80%

• Specificity

• TST:  

• 97% in populations without 
routine BCG

• ~60% in populations 
receiving BCG

• Varies depending on timing 
of BCG

• IGRAs:  >95% in low-TB-
incidence settings

Pai, M, et al. Gamma Interferon Release Assays for Detection of Mycobacterium tuberculosis Infection. Clinical Microbiology Reviews 27(1), 3-20, 2013.



TST
Visits 2 (minimum)

Method in vivo (intradermal injection)

BCG results may be affected

NTM can affect results

TAT 48−72 hours

Results subjective

Costs variable

IGRAs
Visits 1

Method in vitro (blood draw)

BCG results not affected

NTM not affected by most NTM

TAT ≤ 48 hours

Results objective

Costs defined

Andersen P, Munk ME, Pollock JM, Doherty TM. Specific immune-based diagnosis of tuberculosis. Lancet. 2000;356(9235):1099-1104

Altet et al.  Ann Am Thor Soc 2015; 12(5):680; Andrews J et al.  Serial QFT Lancet 2017

TST and IGRA Comparison

• Both cost money, including for false positives

• Both are less sensitive for immunocompromised

• Both have specificity (false positive) potential

• Quantitative results are important

• Neither differentiates between TBI and TB disease

• Neither predicts risk for progression from TBI to TB 

disease



Results T-SPOT.TB QFT-Plus

Sensitivity 
(58 confirmed active TB)

96.6 % 93.1 %

Indeterminates
(240 febrile patients)

0% 3.3% 
(8/240) 

AUROC 
for diagnosing active TB

0.849 
(95% CI 0.799–0.900) 

0.792 
(95% CI 0.734–0.851) 

• No significant difference between QFTG-
Plus and T-SPOT.TB in differential diagnosing 
TB in febrile patients

• QFTG-Plus prone to indeterminate results, 
especially in immunocompromised patients

Zhang L, et al. J Evid Based Med. 2022;15:97-105. 

QFT-Plus vs. T-SPOT®.TB for TB Disease

n=240 (TB)  n=160 (not TB)



• Xpert MTB/RIF: automated, RT 
PCR, modular system

– 100min to TB and 
rifampin resistance (RR)

• Xpert LOD 131 
organisms/ml

• 98% sensitivity for RR

• In US, Xpert MTB/RIF FDA-
approved ONLY for diagnosis 
using respiratory secretions

• Xpert valuable role in US to 
release presumptive TB from 
airborne infection isolation

WHO- and CDC-Approved Molecular TB 
Screening and Diagnostic Tool

https://npin.cdc.gov/publication/consensus-statement-use-cepheid-xpert-mtbrif-assay-making-decisions-discontinue


Chakravorty et al. MBio. 2017; 8: e00812-e00817

Dorman SE et al. Lancet ID. 2018; 18: 76-84

Zifodya JS et al. Cochrane Database Syst Rev. 2021; 2: CD009593

Kay AW et al. Cochrane Database Syst Rev. 2020; 8: CD013359

Kohli M et al. Cochrane Database Syst Rev. 2021; 1: CD012768

Furthering the Power of Xpert

• Xpert MTB/RIF Ultra increases TB diagnostic 
sensitivity by incorporating two different 
multicopy amplification targets

– Analytical lab studies show ~1 log improvement in 
lower limit of detection for Ultra compared with Xpert 
MTB/RIF

– Clinical diagnostic accuracy studies consistently show 
Ultra is more sensitive than Xpert MTB/RIF in

• Paucibacillary pulmonary disease 

• PLWH

• Children

• Extrapulmonary specimens

• 2017 WHO endorsed Ultra for P/EP TB diagnosis
– Not pending FDA review









Case: New 
American 
Presents with 
Cough

• During Civil Surgeon exam for 
adjustment of immigration 
status, 50y M BCG=vaccinated 
from Thailand endorses

• Chronic cough
• “I should quit smoking”

• Weight loss
• “Lots of stress”

• Low-grade temperatures
• “Room is hot”

• TST is 9mm, the QFTG-Plus is 
indeterminate and the T-
SPOT.TB is positive

• What is next? 



Case: Borderline IGRA 
in Low TBI Risk

• Farmer from northern Maine who never 
left his farm needs an IGRA because he will 
start TNF-alpha inhibitor for steroid-
resistant rheumatoid arthritis

• T-SPOT.TB comes back borderline

• What is the clinician’s next best step?



New Study of Borderline T-SPOT.TB Results

• Denmark retrospective review 2010-2017

• Of 11,268 T-SPOT.TB tests
• 9,132 (81%) negative

• 1,402 (12%) positive

• 518 (4.6%) borderline

• 216 (1.9%) invalid

• Of 489 patients with borderline results 
• Compared to patients with negative results

• Fewer had immune suppression (15% vs. 25%, P=0.001)

• More were foreign-born (64% vs. 38%, P=0.001)

• Compared to patients with positive results
• More patients with borderline results had immune 

suppression (15% vs. 10%, P=0.005)

Pedersen OS et al.  Int J Tuberc Lung Dis 2025. 29(9): 422.



Retesting Borderline Results Clarifies

• Of 160 patients with borderline results who were retested once
• 64% resolved to negative

• 21% to positive

• 16% remained borderline

• Of 39 patients retested twice, all who had borderline after first retest resolved to 
definitive result

• Patients with borderline results were significantly more likely than those with 
negative results to present with prevalent TB during testing or to progress to 
incident TB: borderline as a transitional result?

Pedersen OS et al.  Int J Tuberc Lung Dis 2025. 29(9): 422.  Prevalent TB: TB diagnosis 3m before or after testing; Incident TB: 
TB diagnosis >3m from test; immune suppressed as registered 6m-3y before testing 



How to Test if 
Low LTBI Risk 

• Do NOT test. But …

• Suggest performing an IGRA instead of 
TST* 

• Conditional recommendation, low-
quality evidence

• If initial test is positive, suggest second 
diagnostic test, either IGRA or TST 

• When such testing is performed, 
person is considered infected only if 
both tests are positive 

• Conditional recommendation, very 
low-quality evidence

Lewinsohn DM, Leonard MK, LoBue PA, et al. Official ATS/IDSA/CDC Clinical Practice Guidelines: Diagnosis of Tuberculosis in Adults and Children. Clinical Infectious 

Diseases. 2017;64(2):e1-e33.



Case: Indeterminate IGRA in 
Immunocompromised Patient

• Retired businessman 
from NYC needs an 
annual IGRA because 
he is on TNF-alpha 
inhibitor for steroid-
resistant psoriasis

• QFTG-Plus comes back 
indeterminate

• What does the clinician 
do now?

Wikimedia Commons



Performance of IGRAs in Immunocompromised 
Patients

Conclusions

•QuantiFERON-TB Gold Plus and T-SPOT.TB test demonstrate similar sensitivity and specificity in healthy 
populations. However, immunosuppressed patients are more likely to have an indeterminate or invalid 
IGRA due to an inadequate immune response

• In this single-center autoimmune disease population, T-SPOT.TB test provided a definitive result 
significantly more often than the QFT-Plus test

•“In the case of a QFT-Plus test indeterminate result, the T-SPOT.TB test should be the first-line TB-
screening test in the autoimmune skin disease population.”

Yan DY, et al. J Am Acad Dermatol. 2022;86(4):948-949. 



Better TBI Tests!
When??



WHO consolidated guidelines on tuberculosis: module 3: diagnosis: tests for TB infection

• TST

• T-SPOT®.TB

• QuantiFERON-TB Gold Plus

• Beijing Wantai’s TB-IGRA

• Mtb antigen-based skin tests
• Cy-Tb (Serum Institute of India, India)

• Diaskintest® (Generium, Russian 
Federation)

• C-TST (formerly known as ESAT6-
CFP10 test, Anhui Zhifei Longcom, 
China)

https://www.who.int/publications/i/item/9789240056084


WHO consolidated guidelines on tuberculosis: module 3: diagnosis: tests for TB infection

• TST

• T-SPOT®.TB

• QuantiFERON-TB Gold Plus

• Beijing Wantai’s TB-IGRA

• Mtb antigen-based skin tests
• Cy-Tb (Serum Institute of India, India)

• Diaskintest® (Generium, Russian 
Federation)

• C-TST (formerly known as ESAT6-
CFP10 test, Anhui Zhifei Longcom, 
China)

https://www.who.int/publications/i/item/9789240056084


M. tuberculosis Antigen-Based Skin Tests

• Based on ESAT-6 and CFP-10

• Same 48-72h in vivo incubation

• Simplifying 5mm cutoff

• In 2022, WHO Guideline Development 
Group concluded that diagnostic accuracy 
of TBSTs is similar to that of IGRAs and 
greater than that of the TST

• 89% agreement with IGRA

• Not for use to predict progression from 
TBI to TB nor to diagnose of TB



Pipeline of Better Tests for Predicting TB Disease

MTB-specific 
CD4/CD8-cell 

IFN-γ expression

MTB-specific T-
cell surface 

markers

Host protein 
signatures

RNA signatures 
(transcriptome)



TBI Treatment 
in the US



Case: New 
American 
Presents with 
Cough Xpert+

• Rifampin resistance not 
detected

• What is next? 





CDC recommends the 4-month regimen as a treatment option for U.S. patients aged ≥12 

years with drug-susceptible pulmonary TB and provides implementation considerations for 

this treatment regimen (conditional recommendation, moderate certainty of evidence)

In people 3 months - 16 years with nonsevere TB* (without suspicion or evidence of 

MDR]/RR-TB), we recommend the use of a 4m regimen of 2HRZ(E)/2HR rather than the 6m 

regimen of 2HRZ(E)/4HR (strong recommendation, moderate certainty of evidence).”

*Nonsevere TB is defined as peripheral lymph node TB; intrathoracic lymph node TB without airway obstruction; uncomplicated TB pleural effusion; or paucibacillary and 
noncavitary disease confined to one lobe of the lungs or without a miliary pattern

Time to Shorten DS-TB Regimens for 
Adults and Children



% of TB Cases* by Initial Drug Regimen 
US, 2023 (N=9,334)

HRZE§, 83%

Other 4+ drug regimen¶, 12%

<4 drugs, 5%

* Persons alive at diagnosis with initial drug regimen information.
† A drug regimen with at least four drugs, other than HRZE and RPT-MOX.

¶ Daily 4-month regimen with rifapentine, isoniazid, pyrazinamide, and moxifloxacin, first recommended by CDC in 2022.
§ H, isoniazid; R, rifampin; Z, pyrazinamide; E, ethambutol.

RPT-MOX¶, <1%

Other 4+ drug regimen†, 12%



Case: New 
American 
Presents with 
Cough Xpert+

• Rifampin resistance detected

• What is next? 



RR/MDR TB

WHO Global TB Report 2024
RR/MDR = rifampin resistant or resistant to at least both INH and rifampin; DS-TB = drug sensitive

• 400k estimated persons with 
RR/MDR-TB globally: stable

• 1 in 3 with MDR/RR-TB were tested 
and started on appropriate regimen

– 44% of people diagnosed with 
RR/MDR-TB enrolled on treatment

• 68% treatment success rate for 
MDR/RR-TB enrolled in 2021

– Substantially increased!

– 88% for DS-TB (stable)

https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2024


New Standard for RR/MDR-TB
Bedaquiline, Pretomanid, Linezolid +/- Moxifloxacin (BPaL/BPaLM)

• In people >14y with RR/MDR pulmonary TB 

• FQ-susceptible: 6m BPaLM, rather than >15m regimens

• Resistance or intolerance to FQs

• No or <1m exposure to bedaquiline and linezolid

• BPaL, rather than >15m regimens

• Prospective study 15 sites July 2022 - March 2023 84 
patients with RR/MDR-TB, 82 (97.6%) successful tx

• Of 61 (72.6%) with positive cultures at baseline, all 61 
converted within 3m (median 32d, IQR 30–56)

https://pmc.ncbi.nlm.nih.gov/articles/PMC12068447/


Emergence of 
BPaL 
Resistance 
Two Years 
After WHO 
Endorsement

published

Now published analysis 
of Mycobacterium 
tuberculosis genomes from 27 countries 
identified >500 strains of MDR-TB with 
resistance to >1 compound in BPaL/M

Genomic analysis of 81,576 genomes 
from 26 countries identified 454 highly 
drug-resistant strains (with resistance to 
>1 drug in BPaL) and concluded that 
117 of 420 (28%) were linked to direct 
transmission

• 9 strains carried resistance mutations to all 
BPaL/M drugs

https://www.nejm.org/doi/10.1056/NEJMc2404644


Summary

• TB is leading infectious cause 
of death in the world

• TB elimination depends on 
getting those with TBI on an 
effective cascade of care

• TBI diagnostics include TST, 
IGRAs and now TBSTs

• IGRAs 

• Offer advantages over 
TSTs and TBSTs

• Have similarities and 
important differences

• Better TBI diagnostics that 
predict TB disease are needed
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