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Abstract

Latent tuberculosis infection (LTBI) affects a substantial portion of the global population and represents a key reservoir for future active tuberculosis (TB)
cases. Early and accurate detection of LTBI is essential for TB control and elimination strategies, particularly in high-burden countries like India. The
Tuberculin Skin Test (TST) and Interferon-Gamma Release Assays (IGRAs), including QuantiFERON-TB Gold and T-SPOT.TB, are the principal diagnostic
tools for LTBI. TST is simple, low-cost, and suitable for peripheral healthcare settings, but its specificity is limited by prior BCG vaccination and environmental
non-tuberculous mycobacteria. IGRAs provide improved specificity by detecting T-cell responses to Mycobacterium tuberculosis-specific antigens, offer
single-visit testing, and are particularly useful in immunocompromised or BCG-vaccinated populations. This review evaluates the diagnostic principles,
comparative performance, predictive value for progression to active TB, operational challenges, cost-effectiveness, and guideline-based recommendations for
TST and IGRA. Emphasis is placed on India-specific implementation strategies, including tiered diagnostic approaches, quality assurance, and use in special
populations, highlighting the potential of these tools to optimize LTBI screening and accelerate progress toward national TB elimination goals.
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estimated that three of every 1,000 individuals worldwide
have latent MDR tuberculosis infection, with incidence rates
Tuberculosis (TB) continues to pose a significant public  significantly higher among individuals younger than 15
health challenge worldwide, with latent tuberculosis  years. If current trends persist, the proportion of latent TB
infection (LTBI) affecting an estimated 25% of the global  caused by MDR strains will increase, posing significant
population.? Although LTBI is asymptomatic and non- challenges to TB control efforts.?°

infectious, approximately 5-10% of infected individuals may

progress to active TB, particularly those belonging to high- Historically, the Tuberculin Skin Test (TST), commonly

professionals, and immunocompromised individuals, ~ LTBI detection. However, its diagnostic accuracy is limited
including those living with HIV, diabetes mellitus, or by false-positive results, largely due to cross-reactivity with
undergoing  immunosuppressive  therapy.2®  Timely Bacille Calmette-Guérin (BCG) vaccination and exposure to
identification and management of LTBI remain critical ~ environmental non-tuberculous mycobacteria (NTM)["4]. In

components of the WHO End TB Strategy and other global ~ "ecent years, Interferon-Gamma Release Assays (IGRAs)—
TB elimination initiatives. notably QuantiFERON-TB Gold and T-SPOT. TB—have

emerged as valuable alternatives. These assays enhance

A growing concern in TB management is the emergence  specificity by detecting interferon-gamma (IFN-y) released

of multi-drug resistant (MDR) strains of TB, which are more  from sensitized T lymphocytes upon exposure to
difficult to treat and have higher rates of transmission. It is Mycobacterium tuberculosis-specific antigens such as
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ESAT-6 and CFP-10, which are absent in BCG strains and
most NTMs.35

This article presents a narrative review of current
evidence and guideline recommendations concerning the use
of TST and IGRA for latent tuberculosis screening.

2. Discussion
2.1. Diagnostic principles

The Tuberculin Skin Test (TST), or Mantoux test, involves
the intradermal administration of purified protein derivative
(PPD) and subsequent measurement of induration after 48 to
72 hours. Though the test is cost-effective and simple to
administer, its interpretation can be complicated by previous
Bacillus  Calmette-Guérin  (BCG) vaccination and
sensitization to environmental non-tuberculous mycobacteria
(NTM), resulting in false-positive outcomes.*€

In contrast, Interferon-Gamma Release Assays (IGRAS)
are laboratory-based in vitro tests that evaluate interferon-
gamma (IFN-y) production by T lymphocytes in response to
Mycobacterium tuberculosis-specific antigens such as
ESAT-6 and CFP-10. These antigens are absent in BCG
strains and most NTM, thereby enhancing the specificity of
the assay and eliminating the need for return visits required
by TST.3%7

2.2. Test performance

Comparative studies indicate that IGRAs have superior
diagnostic performance compared to TST across several
clinical settings. A robust meta-analysis found that TST
sensitivity was significantly impaired in
immunocompromised individuals, = whereas = IGRA
performance remained relatively consistent.! In a large
prospective cohort of 50,592 individuals, the relative risk
(RR) of progression to active TB among IGRA-positive
subjects was 9.35, compared to 4.24 for TST-positive
individuals. The corresponding positive predictive values
(PPV) were approximately 4.5% for IGRA and 2.3% for
TST.®

Furthermore, data from low-TB-incidence countries
confirmed the superior prognostic accuracy of IGRA.”
Among healthcare workers, the T-SPOT.TB assay
demonstrated a sensitivity of 92% and specificity of 95.7%,
substantially outperforming the TST, which showed 76.5%
sensitivity and 77.2% specificity.®

2.3. Special populations

Test performance varies significantly across population
groups. A cohort study in South India found IGRA positivity
in 57.6% of individuals compared to 49% with TST, with a

low inter-test agreement of just 37%.° In a study among
diabetic individuals in Yemen, both tests showed moderate
concordance (kappa = 0.67), suggesting variable overlap in
detection capacity.?

In HIV-infected individuals, IGRAs generally yield
higher detection rates than TST, although indeterminate
results are more common, particularly in patients with
advanced immunosuppression and low CD4 counts.?713

For pediatric populations, TST remains the primary
screening tool due to limited validation of IGRA in younger
age groups and lack of infrastructure. However, recent
studies indicate that Operational and Economic
Considerations.

The TST is favored in resource-limited settings due to its
affordability, ease of use, and minimal infrastructural
requirements. However, it necessitates a follow-up visit for
result interpretation and may exhibit the "booster
phenomenon™ with repeated administration, complicating
serial testing.*1!

IGRAs, while more costly and requiring specialized
laboratory facilities and trained personnel, offer logistical
advantages such as single-visit completion and are therefore
better suited for populations where follow-up is challenging.
These characteristics make IGRAs ideal for serial screening
among healthcare workers or mobile populations, despite
their limited accessibility in many low- and middle-income
countries (LMICs).311.16

Beyond operational and financial considerations, the
practical use of TST and IGRA is shaped by issues such as
reproducibility, specimen transport, pre-analytical handling,
and overall quality assurance. Table 1 outlines these common
pitfalls along with feasible programmatic solutions.

In the Indian context, embedding these strategies within
the framework of the National TB Elimination Programme
(NTEP) is essential. For instance, ensuring uninterrupted
cold-chain maintenance for purified protein derivative (PPD)
can improve the reliability of TST, while gradual
incorporation of IGRA—particularly in well-equipped urban
laboratories—may strengthen diagnostic accuracy and
consistency in latent TB infection detection.?>2?® Current
NTEP policy discussions emphasize the importance of
integrating preventive therapy with modern diagnostic
approaches.?”28 Furthermore, recent evaluations demonstrate
that, despite logistical barriers, IGRA deployment is feasible
and can serve as a complementary tool in high-burden
populations.?®? If implemented on a wider scale, these
measures could accelerate progress toward India’s 2025 TB
elimination goal 2”3
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Table 1: Common pitfalls and programmatic solutions for TST and IGRA?*4

Aspect

TST (Tuberculin Skin
Test)

IGRA (QuantiFERON, T-
SPOT.TB)

Suggested Programmatic
Solutions

Reproducibility

Prone to inter-reader
variation (2-3 mm
differences common); must
be read within 48-72 hours

Results fluctuate near cutoff;
conversions/reversions occur in
serial testing

Standardized training, blinded

double-reading audits for TST;

adoption of “borderline zones”

and repeat testing strategies for
IGRA

Patient logistics

Requires patient to return
for reading; high rates of
missed follow-up

One-time blood draw avoids
repeat visits

Use digital/mobile reminders for

TST follow-up; prioritize IGRA

in populations with poor return
compliance

Pre-analytical
handling

PPD requires refrigeration
(2-8 °C) and light
protection

QFT tubes must be filled
exactly (1 mL), shaken, and
incubated within 16 h; T-SPOT
requires PBMC processing
within 8 h (extendable with T-
Cell Xtend)

Strengthen supply chain cold-
chain monitoring; provide
standardized phlebotomy

training; introduce stabilizing

agents or extended incubation
kits

Specimen transport

PPD stability maintained if
cold chain is ensured in the
field

QFT samples can be
transported at room
temperature but must reach lab
within 16 h; T-SPOT requires
stricter timelines

Establish regional processing
hubs; optimize courier/logistics
with temperature tracking; use
point-of-care incubation devices

Error sources

Misplacement of
intradermal injection,
incorrect measurement of
induration, booster
phenomenon

Delayed incubation, tube
under/overfilling, inadequate
shaking, or temperature
fluctuations

Develop competency-based
training; use checklists and
digital timers; introduce pre-
filled devices and automated
incubators

Operational
challenges

High rates of no-shows for
reading, especially in
rural/remote settings

Needs well-equipped labs,
ELISA/ELISPOT readers, and
trained technicians

Deploy community health
workers for TST reading; invest
in central reference labs for
IGRA with transport networks

Quality monitoring

Dependent on regular
retraining and inter-reader
reliability checks

Relies on monitoring
indeterminate results, internal
QC, and assay performance
tracking

Implement external quality
assurance schemes; set
thresholds for indeterminate
results; regular proficiency
testing

Cost implications

Low direct cost but hidden
costs due to repeat visits
and misreadings

Higher upfront price, but
savings from single-visit
design and fewer repeats

Perform cost-effectiveness
analysis tailored to region;
consider hybrid models (TST for
screening, IGRA for
confirmation)

2.4. Operational challenges

Although IGRAs provide higher specificity than TST, their
implementation in many low- and middle-income countries
faces significant operational barriers, including dependence
on specialized laboratories, trained personnel, and strict
sample-handling requirements. To overcome these
challenges, potential solutions include establishing
centralized reference laboratories with reliable specimen
transport systems, fostering public—private partnerships to
expand diagnostic coverage, and adopting phased
implementation strategies that prioritize high-burden or high-
risk populations first. Such measures, when aligned with

national tuberculosis elimination program frameworks, can
improve access, ensure quality control, and enhance the cost-
effectiveness of IGRA deployment.31-33

2.5. Cost-effectiveness considerations

Cost remains a critical determinant in scaling up TST and
IGRA testing, particularly in low- and middle-income
countries (LMICs). While TST is generally cheaper, it
requires multiple patient visits and has logistical limitations,
including maintaining cold chains and trained personnel. In
contrast, IGRAs, though more expensive, offer higher
specificity and require only a single visit, which may improve
adherence and reduce hidden system costs.
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Recent evaluations provide quantitative insights. A
Brazilian study among healthcare workers demonstrated that
novel TB antigen-based skin tests were cost-effective
alternatives to QuantiFERON-TB Gold Plus (QFT-Plus),
balancing affordability and diagnostic accuracy in resource-
constrained settings.>* Similarly, modeling studies in
immigration screening found IGRA-based strategies more
cost-effective in preventing future active TB cases in low-
incidence countries compared to TST.% Another economic
analysis highlighted that antigen-based skin tests may reduce
overall programmatic costs in high-burden LMIC contexts,
provided test pricing remains competitive.%

However, local implementation challenges persist.
Indian and global perspectives underscore that hidden
costs—such as patient follow-up, infrastructure, and staff
training—often outweigh direct test costs.®? Furthermore,
updated procurement data from the Stop TB Partnership
indicate significant price variations across countries,
influencing national policy decisions.®® Taken together,
policymakers must balance upfront expenditure against long-
term benefits in reducing TB incidence.

2.6. Predictive value for active TB

Both TST and IGRA demonstrate high negative predictive
values (NPV), yet their positive predictive values (PPV) are
modest. Nevertheless, IGRA-positive individuals have a
higher likelihood of developing active TB. A prospective
cohort study affirmed this increased risk, reinforcing the role
of IGRA in identifying candidates for LTBI treatment in
targeted prevention programs.57:12

2.7. Guideline-based recommendations

The 2024 WHO operational handbook (Module 3) supports
the use of either TST or IGRA for LTBI detection. It

advocates the use of IGRA in individuals who have received
BCG vaccination or in settings where repeat visits for TST
interpretation are impractical 5617

The National Tuberculosis Elimination Programme
(NTEP), India (2021), recommends both modalities,
reserving TST for primary health centers and peripheral
clinics, while suggesting IGRA use for immunocompromised
patients and BCG-vaccinated populations when feasible.®
Moreover, the Index TB guidelines endorse IGRA in children
aged above five years and in occupational health screenings,
reflecting evolving national diagnostic policies.*®

2.8. India-specific diagnostic algorithms

The choice between TST and IGRA in India should reflect
the level of healthcare facility and patient context, as outlined
by the Central TB Division guidelines.8

1. Peripheral centers (PHCs, rural clinics): TST is preferred
due to its low cost and ease of administration, provided
cold-chain and trained staff are available.

2. Tertiary hospitals and urban laboratories: IGRA is more
suitable where laboratory capacity exists, especially for
immunocompromised patients, BCG-vaccinated
individuals, or those requiring pre-transplant/biologic
therapy screening.

3. Occupational health and healthcare workers: IGRA is
favored for its higher specificity and single-visit format,
reducing false positives and follow-up challenges.

A tiered approach—TST in peripheral facilities, with
IGRA reserved for high-risk or specialized groups in
advanced centers—aligns with the NTEP framework and can
optimize resource use while improving diagnostic accuracy.

Table 2: Comparative Attributes of TST and IGRA in LTBI diagnosis

Attribute Tuberculin Skin Test (TST) Interferon-Gamma Release Assays (IGRAS)
Cost Low (inexpensive) High (test kits, lab infrastructure)
Infrastructure Minimal (PPD, trained staff) Requires specialized laboratory & equipment

Turnaround Time

48-72 hours (requires 2 visits)

24 hours (single visit, but processing time
dependent)

Sensitivity Moderate; affected by Moderate—high; variable in immunocompromised
immunosuppression
Specificity Lower (cross-reactivity with BCG and Higher (does not cross-react with BCG)
NTM)
Ease of Use Simple, field-friendly Requires phlebotomy, lab handling

Suitability — HIV

Reduced accuracy (anergy possible)

Indeterminate results common; needs careful
interpretation

Suitability — Pediatrics

Limited reliability in <5 years

Blood volume issues; limited pediatric data

Use in Mass Screening Feasible, low-cost

Limited due to cost/logistics
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2.9. Special population nuances

Certain populations present unique challenges in the
interpretation of latent TB diagnostics (Table 2)

1. Immunocompromised individuals, especially those with
HIV and low CD4+ counts, have significantly higher
rates of indeterminate IGRA results; for instance, one
meta-analysis noted that 1 in 26 IGRA tests overall
yielded indeterminate findings, and the odds were
elevated in HIV-positive patients.3":%

2. In pediatric populations, especially children under five
years, both TST and IGRA face limitations—IGRA
performance is less predictable due to immature immune
responses, variable indeterminate rates (0-17%), and the
practical difficulty of drawing sufficient blood volume;
meta-analyses report around 4% indeterminate IGRA
results in children, with immunocompromise further
increasing this risk.3%-4

3. Conclusion

This review provides a comprehensive comparison of TST
and IGRA for latent tuberculosis screening, highlighting their
respective strengths and limitations in the Indian context.
Incorporating discussions on operational challenges, cost-
effectiveness, and context-specific diagnostic algorithms can
further strengthen its practical relevance. By addressing these
aspects, the article can serve as a valuable resource to guide
evidence-based decision-making and optimize screening
strategies within India’s TB control framework. Looking
ahead, embedding these approaches into the National TB
Elimination Programme through phased implementation,
quality assurance, and targeted use in high-risk groups, along
with continued investment in novel diagnostics such as
biomarker-based assays and next-generation immunological
tests, will be essential to accelerate India’s progress toward
TB elimination.

4. Source of Funding

None.

5. Conflict of Interest

None.

References

1. Houben R, Dodd PJ. The Global Burden of Latent Tuberculosis
Infection: A Re-estimation Using Mathematical Modelling. PLoS
Med. 2016;13(10)e1002152.

2. Getahun H, Matteelli A, Abubakar I, Aziz MA, Baddeley A, Barreira
D. et al. Management of latent Mycobacterium tuberculosis
infection: WHO guidelines for low tuberculosis burden countries.
Eur Respir J. 2015;46(6):1563-76.

3. Pai M, Zwerling A, Menzies D. Systematic review: T-cell-based
assays for the diagnosis of latent tuberculosis infection: an update.
Ann Intern Med. 2008;149(3):177-84.

4.  Diel R, Loddenkemper R, Nienhaus A. Evidence-based comparison
of commercial interferon-gamma release assays for detecting active
TB: a metaanalysis. Chest. 2010;137(4):952—-68.

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

World Health Organization. WHO operational handbook on
tuberculosis. Module 3: Diagnosis — rapid diagnostics for
tuberculosis detection. Geneva: WHO; 2024. Available from:
https://www.who.int/publications/i/item/9789240089501

Rangaka MX, Wilkinson KA, Glynn JR, Ling D, Menzies
D, Mwansa-Kambafwile J, et al. Predictive value of interferon-y
release assays for incident active tuberculosis: a systematic review
and meta-analysis. Lancet Infect Dis. 2012;12(1):45-55.

Abubakar I, Drobniewski F, Southern J, Sitch AJ, Jackson
C, Lipman M, et al. Prognostic value of interferon-y release assays
and tuberculin skin test in predicting the development of active
tuberculosis (UK PREDICT TB): A prospective cohort study. Lancet
Infect Dis. 2018;18(10):1077-87.

Salgado E, Goémez-Reino JJ. The risk of tuberculosis in patients
treated with TNF antagonists. Expert Rev Clin Immunol.
2011;7(3):329-40.

Prakash Babu S, Ezhumalai K, Raghupathy K, Sundaresan M, Jain
K, Narasimhan PB, et al. Comparison of IGRA and TST in the
diagnosis of latent tuberculosis among women of reproductive age
in South India. Indian J Tuberc. 2023;70(1):12—6.

Abdul-Ghani R, Al-Awadi A, Al-Aghbari N, Al-Mikhlafy
AA, Abdulmoghni SS, Al-Dobai SS, et al. Latent tuberculosis
infection and diagnostic performance of the tuberculin skin test
among type 2 diabetics in Sana'a city, Yemen. BMC Infect Dis.
2024;24(1):1005.

Sousa S, Rocha D, Silva JC, Ribeiro Al, Gongalves G, Almeida A,
et al. Comparing the cost-effectiveness of two screening strategies
for latent tuberculosis infection in Portugal. Pulmonology.
2021;27(6):493-9.

Diel R, Loddenkemper R, Niemann S, Meywald-Walter K,
Nienhaus A. Negative and positive predictive value of a whole-
blood interferon-y release assay for developing active tuberculosis:
an update. Am J Respir Crit Care Med. 2011;183(1):88-95.

Ma Y, Xu Y, Cao X, Chen X, Zhong Y. Diagnostic value of
interferon-y release assay in HIV-infected individuals complicated
with active tuberculosis: a systematic review and meta-analysis.
Epidemiol Infect. 2021;149:¢204.

Lewinsohn DM, Leonard MK, LoBue PA, Cohn DL, Daley
CL, Desmond E, et al. Official American Thoracic
Society/Infectious Diseases Society of America/Centers for Disease
Control and Prevention Clinical Practice Guidelines: Diagnosis of
Tuberculosis in Adults and Children. Clin Infect Dis.
2017;64(2):111-5.

Mandalakas AM, Kirchner HL, Walzl G, Gie RP, Schaaf HS, Cotton
MF, et al. Optimizing the detection of recent tuberculosis infection
in children in a high tuberculosis-HIV burden setting. Am J Respir
Crit Care Med. 2015;191(7):820-30.

Nagqvi S, Cantu Y, Ong Uti S, Cavazos D, Johnson A, Salazar CI,
et al. Successes and challenges of latent TB screening and treatment
in a high-prevalence US region. Int J Tuberc Lung Dis.
2022;26(8):720-6.

World Health Organization. Latent tuberculosis infection: updated
and consolidated guidelines for programmatic management.
Geneva: WHO; 2018. Report No.: WHO/CDS/TB/2018.4. ISBN:
9789241550239.

Central TB Division. Guidelines for Programmatic Management of
Tuberculosis Preventive Treatment in India. New Delhi: Ministry of
Health and Family Welfare, Government of India; 2021.

Ministry of Health and Family Welfare. INDEX-TB Guidelines:
Management of extrapulmonary tuberculosis in India. Revised ed.
New Delhi: MoHFW; 2022.

Mishra G, Mulani J. Latent Multi-drug Resistant Tuberculosis: An
Unaddressed Problem. Arch Pulmonol Respir Care. 2020;6(1):84—
6.

van Zyl-Smit RN, Zwerling A, Dheda K, Pai M. Within-subject
variability of interferon-g assay results for tuberculosis and boosting
effect of tuberculin skin testing: a systematic review. PLoS One.
2009;4(12):e8517.

Ringshausen FC, Nienhaus A, Torres Costa J, Knoop H, Schldsser
S, Schultze-Werninghaus G, et al. Within-subject variability of
Mycobacterium tuberculosis-specific gamma interferon responses


https://pubmed.ncbi.nlm.nih.gov/?term=%22Aziz%20MA%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Baddeley%20A%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Barreira%20D%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ling+D&cauthor_id=21846592
https://pubmed.ncbi.nlm.nih.gov/?term=Menzies+D&cauthor_id=21846592
https://pubmed.ncbi.nlm.nih.gov/?term=Mwansa-Kambafwile+J&cauthor_id=21846592
https://pubmed.ncbi.nlm.nih.gov/?term=Sitch+AJ&cauthor_id=30174209
https://pubmed.ncbi.nlm.nih.gov/?term=Jackson+C&cauthor_id=30174209
https://pubmed.ncbi.nlm.nih.gov/?term=Lipman+M&cauthor_id=30174209
https://pubmed.ncbi.nlm.nih.gov/?term=Sundaresan+M&cauthor_id=36740307
https://pubmed.ncbi.nlm.nih.gov/?term=Jain+K&cauthor_id=36740307
https://pubmed.ncbi.nlm.nih.gov/?term=Narasimhan+PB&cauthor_id=36740307
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Mikhlafy+AA&cauthor_id=39300351
https://pubmed.ncbi.nlm.nih.gov/?term=Abdulmoghni+SS&cauthor_id=39300351
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Dobai+SS&cauthor_id=39300351
https://pubmed.ncbi.nlm.nih.gov/?term=Ribeiro+AI&cauthor_id=34053903
https://pubmed.ncbi.nlm.nih.gov/?term=Gon%C3%A7alves+G&cauthor_id=34053903
https://pubmed.ncbi.nlm.nih.gov/?term=Almeida+%C3%81&cauthor_id=34053903
https://pubmed.ncbi.nlm.nih.gov/?term=Cohn+DL&cauthor_id=28052967
https://pubmed.ncbi.nlm.nih.gov/?term=Daley+CL&cauthor_id=28052967
https://pubmed.ncbi.nlm.nih.gov/?term=Desmond+E&cauthor_id=28052967
https://pubmed.ncbi.nlm.nih.gov/?term=Gie+RP&cauthor_id=25622087
https://pubmed.ncbi.nlm.nih.gov/?term=Schaaf+HS&cauthor_id=25622087
https://pubmed.ncbi.nlm.nih.gov/?term=Cotton+MF&cauthor_id=25622087
https://pubmed.ncbi.nlm.nih.gov/?term=Cavazos+D&cauthor_id=35898127
https://pubmed.ncbi.nlm.nih.gov/?term=Johnson+A&cauthor_id=35898127
https://pubmed.ncbi.nlm.nih.gov/?term=Salazar+CI&cauthor_id=35898127
https://pubmed.ncbi.nlm.nih.gov/?term=Knoop+H&cauthor_id=21593237
https://pubmed.ncbi.nlm.nih.gov/?term=Schl%C3%B6sser+S&cauthor_id=21593237
https://pubmed.ncbi.nlm.nih.gov/?term=Schultze-Werninghaus+G&cauthor_id=21593237

23.

24.

25.

26.

217.

28.

29.

30.

3L

32.

Norris et al / IP Indian Journal of Immunology and Respiratory Medicine 2025;10(3):104-109 109

in German health care workers. Clin Vaccine Immunol.
2011;18(7):1176-82.

Knierer J, Gallegos Morales EN, Schablon A, Nienhaus A, Kersten
JF. QFT-Plus: a plus in variability? - Evaluation of new generation
IGRA in serial testing of students with a migration background in
Germany. J Occup Med Toxicol. 2017;12:1.

Gaur RL, Pai M, Banaei N. Impact of blood volume, tube shaking,
and incubation time on reproducibility of QuantiFERON-TB gold
in-tube assay. J Clin Microbiol. 2013;51(11):3521-6.

Rebecca BP, Angamuthu D, Watson B, Beena ET, Balaguru
S, Premkumar J, et al. Can Students Learn from Their Co-Students
About Tuberculosis? Outcomes from Student-Friendly Quasi-
Experimental Intervention Study in India. Indian J Community Med.
2022;47(4):527-30.

Shah H, Patel J, Rai S, Sen A. Advancing tuberculosis elimination
in India: A qualitative review of current strategies and areas for
improvement in tuberculosis preventive treatment. LJID Reg.
2024;14:100556.

Thakur G, Thakur S, Thakur H. Status and challenges for
tuberculosis control in India - Stakeholders' perspective. Indian J
Tuberc. 2021;68(3):334-9.

Alvi Y, Philip S, Anand T, Chinnakali P, Islam F, Singla N, et al.
Situation Analysis of Early Implementation of Programmatic
Management of Tuberculosis Preventive Treatment among
Household Contacts of Pulmonary TB Patients in Delhi, India. Tiop
Med Infect Dis. 2024;9(1):24.

World Health Organization. Use of tuberculosis interferon-gamma
release assays (IGRAs) in low- and middle-income countries: Policy
statement. Geneva: WHO; 2011. Available from:
https://www.who.int/publications/i/item/9789241502672.
Sachdeva KS, Kumar A, Dewan P, Kumar A, Satyanarayana S. New
vision for Revised National Tuberculosis Control Programme
(RNTCP): Universal access— Reaching the un-reached. Indian J
Med Res. 2012;135(5):690—4.

Nath R, Goswami Mahanta T, Nirmolia N, Choudhury G, Chetri M,
Gogoi G, Baruah R. Prevalence of tuberculosis infection in
immunological-competent prison inmates using Interferon Gamma
Release Assay (IGRA) in a central jail of Assam, India. Clin
Epidemiol Global Health. 2025;34:102086.

Palanivel J, Sounderrajan V, Thangam T, Rao SS, Harshavardhan S,
Parthasarathy K. Latent Tuberculosis: Challenges in Diagnosis and
Treatment, Perspectives, and the Crucial Role of Biomarkers. Curr
Microbiol. 2023;80(12):392.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Stop TB Partnership. Global Drug Facility: Product catalogue 2025.
Geneva: Stop TB Partnership; 2025. Available from:
https://www.stoptb.org/sites/default/files/documents/2024.12.16_g
df medicines_catalog_Jan_2025.pdf

Souza FM, Steffen RE, Pinto MFT, Prado TND, Maciel ELN,
Trajman A. TB antigen-based skin tests and QFT-Plus for
Mycobacterium tuberculosis infection diagnosis in Brazilian
healthcare workers: a cost-effectiveness analysis. Cad Saude
Publica. 2025;41(1):e00178623.

Campbell JR, Johnston JC, Cook VJ, Sadatsafavi M, Elwood RK,
Marra F. Cost-effectiveness of Latent Tuberculosis Infection
Screening before Immigration to Low-Incidence Countries. Emerg
Infect Dis. 2019;25(4):661-71.

Goscé L, Allel K, Hamada Y, Korobitsyn A, Ismail N, Bashir S, et
al. Economic evaluation of novel Mycobacterium tuberculosis
specific antigen-based skin tests for detection of TB infection: A
modelling study. PLOS Glob Public Health. 2023;3(12):e0002573.
Meier NR, Volken T, Geiger M, Heininger U, Tebruegge M, Ritz N.
Risk Factors for Indeterminate Interferon-Gamma Release Assay for
the Diagnosis of Tuberculosis in Children-A Systematic Review and
Meta-Analysis. Front Pediatr. 2019;7:208.

Oni T, Gideon HP, Bangani N, Tsekela R, Seldon R, Wood K, et al.
Risk factors associated with indeterminate gamma interferon
responses in the assessment of latent tuberculosis infection in a high-
incidence environment. Clin Vaccine Immunol. 2012;19(8):1243-7.
Segovi¢ M, Mihatov Stefanovi¢ I, Pavié L. The role of interferon-
gamma release assays in diagnosis of latent tuberculosis infection in
children. Acta Clin Croat. 2023;62(3):527-38.

Sun L, Tian JL, Yin QQ, Xiao J, Li J, Guo Y, et al. Performance of
the Interferon Gamma Release Assays in Tuberculosis Disease in
Children Five Years Old or Less. PLoS One. 2015;10(12):e0143820.
Meier NR, Volken T, Geiger M, Heininger U, Tebruegge M, Ritz N.
Risk Factors for Indeterminate Interferon-Gamma Release Assay for
the Diagnosis of Tuberculosis in Children-A Systematic Review and
Meta-Analysis. Front Pediatr. 2019;7:208.

Cite this article:

Norris SC, Pipaliya BP, Pandya HB, Patel RD,

Javadekar TB. Screening for latent TB: A review of interferon-gamma
release assays and the tuberculin skin test (TST). IP Indian J Immunol
Respir Med. 2025;10(3):104-109.



https://pubmed.ncbi.nlm.nih.gov/?term=Beena+ET&cauthor_id=36742974
https://pubmed.ncbi.nlm.nih.gov/?term=Balaguru+S&cauthor_id=36742974
https://pubmed.ncbi.nlm.nih.gov/?term=Premkumar+J&cauthor_id=36742974
https://pubmed.ncbi.nlm.nih.gov/?term=%22Chinnakali%20P%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Islam%20F%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Singla%20N%22%5BAuthor%5D
https://www.who.int/publications/i/item/9789241502672
https://www.stoptb.org/sites/default/files/documents/2024.12.16_gdf_medicines_catalog_Jan_2025.pdf
https://www.stoptb.org/sites/default/files/documents/2024.12.16_gdf_medicines_catalog_Jan_2025.pdf
https://pubmed.ncbi.nlm.nih.gov/?term=Korobitsyn+A&cauthor_id=38117825
https://pubmed.ncbi.nlm.nih.gov/?term=Ismail+N&cauthor_id=38117825
https://pubmed.ncbi.nlm.nih.gov/?term=Bashir+S&cauthor_id=38117825
https://pubmed.ncbi.nlm.nih.gov/?term=Tsekela+R&cauthor_id=22718129
https://pubmed.ncbi.nlm.nih.gov/?term=Seldon+R&cauthor_id=22718129
https://pubmed.ncbi.nlm.nih.gov/?term=Wood+K&cauthor_id=22718129
https://pubmed.ncbi.nlm.nih.gov/?term=Xiao+J&cauthor_id=26640948
https://pubmed.ncbi.nlm.nih.gov/?term=Li+JQ&cauthor_id=26640948
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+YJ&cauthor_id=26640948

