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SUMMARY

BACKGROUND: Interferon-gamma release assays (IGRAs)
have largely replaced the tuberculin skin test (TST) for
diagnosing TB infection (TBI) in low-TB-burden countries,
except in young children. This review assesses the diagnostic
accuracy of IGRASs in children under 5 years old, using TST
as a reference, for detecting TBIL.

METHODS: A systematic review was conducted in
MEDLINE, Embase, Web of Science, Scopus, and LI-
LACS to identify studies published up to November 2024
that performed simultaneous IGRA and TST for TBI in
children under five in low-TB-prevalence settings.
Studies in mid- or high-burden countries involving
immunocompromised children, TB disease, or non-TB
mycobacteria, as well as studies lacking paired IGRA

and TST, were excluded. A meta-analysis quantified
the sensitivity and specificity of IGRA and explored
heterogeneity.

RESULTS: Thirty-one reports met the inclusion criteria,
providing 5,679 paired results. Compared to the TST,
pooled sensitivity for IGRAs was 87.3% (95% confi-
dence interval: 73.0-94.1), while specificity reached
98.3% (95% confidence interval: 95.7-99.2).
CONCLUSION: These findings support the use of IGRA
for diagnosing TBI in young children in low-prevalence
settings. We recommend a cautious approach in high-risk
children, including the combination of both tests.

KEY WORDS: tuberculosis; low-TB-burden settings;
paediatric; contact investigation; tuberculin skin test; TBI

About a quarter of the world’s population is estimated
to be infected with Mycobacterium tuberculosis, the
immunological state of TB infection (TBI) without TB
disease.™ It is estimated that 5%-10% of individuals
will develop TB disease over their lifetime, with half
occurring in the first year after infection.® The risk of
developing TB after infection is age-dependent®: in-
fants (01 year) face the highest risk, with up to 50%
developing TB, whereas this risk declines to 20% in
children aged 1-5 years and 2% in children aged 5-
10 years.”® In 2023, an estimated 10.8 million people
worldwide had TB; children accounted for 12% of all
cases.” Due to high susceptibility, the WHO advises
TB preventive treatment for children under the age of
5 years with contact exposure to contagious pulmo-
nary TB, even if initial screening is negative, to lower
the risk of progression to TB.” Detecting TBI in young
children is challenging due to immature immune
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responses, delayed diagnosis and treatment, and in-
creased risk of progression to severe TB.>” In low-TB-
burden settings, 22 children under 5 years of age with
positive screening results need to be treated to prevent
one case of TB."

TBI diagnosis relies on immunodiagnostic testing:
the in vivo tuberculin skin test (TST) and the in vitro
interferon-gamma release assays (IGRAs). TST has
poor specificity in the context of prior vaccination with
bacille Calmette-Guérin (BCG) or non-TB mycobac-
teria (NTM) exposure, and low sensitivity in young,
immunosuppressed children and individuals with se-
vere TB.!' IGRAs are more specific, unaffected by
BCG vaccination and most NTM, but show weaker
interferon-gamma responses in young children, in-
creasing the risk of false-negative and indeterminate
results.'>'* TST interpretation depends on the epi-
demiological context and the selected cut-off.'> A cut-
off of >10 mm may miss individuals with a weaker
immune response, such as children under five.*
Lowering the cut-off to >5 mm increases sensitivity
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but reduces specificity, leading to more false-positive
results. Region-specific guidelines reflect the preva-
lence of TB,'® NTM exposure, and public health
policies. In low-TB-burden countries, targeted
screening helps identify and treat TBI in high-risk
groups, reducing their risk of progression to TB.
TST’s positive predictive value (PPV) is lower in low-
TB-burden countries than in high-burden regions due
to the lower incidence of TB. Still, the negative pre-
dictive value (NPV) is higher.'”

Most guidelines do not recommend using IGRAs
alone for children under 5§ years, with TST remaining
the primary screening method.'®?! However, since
2021, the American Academy of Pediatrics has rec-
ommended using IGRAs instead of TSTs for children
older than 2 years.'*** A recent systematic review by
Volkman et al.*® evaluated QuantiFERON-TB Gold
In-Tube (QFT-GIT) in children under five in various
TB-burden settings, and concluded that this IGRA
cannot be used to exclude TBI in this age group. We
have focussed on low-TB-burden settings to minimise
exposure variability, include all publications regard-
less of the IGRA used, and employ a correction model
to account for diagnostic uncertainty. Our review aims
to evaluate the accuracy of using IGRA in children
under five in low-TB-burden settings to detect an M.
tuberculosis—specific immunological response in the
absence of symptoms or signs suggestive of TB,
hereafter called M. tuberculosis infection.

METHODS

This review is reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses for Diagnostic Test Accuracy (PRIS-
MA-DTA) guidelines, and its protocol is registered and
remains available on PROSPERO (CRD42024554531).**
A comprehensive search was conducted in February
2024 and updated in November 2024 across five da-
tabases: MEDLINE (via PubMed), Embase (via
Embase.com), Web of Science, Scopus, and LILACS.
Additional searches on ClinicalTrials.gov, the WHO
International Clinical Trials Registry Platform (ICTRP),
and the International Standard Randomised Controlled
Trials Number (ISRCTN) identified ongoing trials. All
search strategies are outlined in Supplementary Data.
Eligible studies compare IGRAs and TSTs in children
under 5 years old in low-TB-burden countries
(incidence <10 per 100,000 population) and are written
in English, Dutch, French, or Spanish. Included IGRA
tests are QFT-GIT, QuantiFERON-TB Plus (QFT-Plus)
(QIAGEN), and T-SPOT.TB (Oxford Immunotec, now
Revvity). We excluded studies from mid- and high-
burden settings (incidence >10/100,000), those involv-
ing immunocompromised children, those focusing solely
on TB disease or NTM infections, and those without
paired IGRA and TST performed within 14 days.

Two reviewers (SD and HVO) independently
screened all records for titles and abstracts and
assessed the full texts using DistillerSR. Disagreements
were resolved through discussion or by a third re-
viewer (NSP). Data extracted by two reviewers (SD,
HVO, or LP) included the following: country, TB
incidence, sample size, age, BCG vaccination rate,
reason for investigation, and tests used. Data were
extracted from published articles or, when unpub-
lished, requested from study authors. Two reviewers
(SD and HVO) independently assessed the risk of bias
using the Quality Assessment of Diagnostic Accuracy
Studies (QUADAS-II) tool.

Statistical analysis

Data analysis, including a meta-analysis, is performed
using R statistical software (version 4.4.1) and Win-
Bugs (version 1.4.3). Sensitivity and specificity were
calculated for IGRA per study, reporting true posi-
tives, false positives, true negatives, and false nega-
tives, assuming the reported TST results accurately
reflected participants’ true infection status. The kappa
coefficient assessed the agreement between the TST
(reference test) and the IGRAs (index test). Primary
outcomes were sensitivity, specificity, PPV and NPV,
agreement rate, and the kappa coefficient for IGRA,
using TST as the reference in a 2 x 2 table. We
employed a Bayesian bivariate meta-regression model,
inspired by the bivariate binomial model described by
Reitsma et al.?> This model simultaneously estimates
sensitivity and specificity while accounting for
between-study heterogeneity. Confidence intervals
(ClIs) are derived by constructing a range around the
point estimate, with the margin of error calculated as
the product of the standard error and a critical value
from the normal distribution. While CIs indicate the
precision of the pooled estimates, prediction intervals
(PIs) are calculated to reflect the expected variability in
test performance across future settings or individual
studies. A wide PI, particularly in terms of sensitivity,
indicates substantial heterogeneity across studies. We
apply two sets of assumptions:

1) Assuming TST is a perfect reference standard
for TBL

2) Assuming TST is an imperfect reference standard,
with varying sensitivity and specificity. In this ap-
proach, for TST sensitivity, we applied correction
factors based on published sensitivity estimates
stratified by age group and TST induration cut-off
for TB, as reported by Buonsenso et al.>® For TST
specificity, the estimates were derived from meta-
analysis of data by Hamada et al.'” These stratified
published values were used to adjust study-level
results, aiming better to reflect IGRA perfor-
mance relative to an imperfect reference standard.

The meta-analytic model was also fitted to three
subgroups: studies with low BCG coverage, high-quality
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studies evaluated using QUADAS-II, and studies that used
only QFT-GIT as IGRA. Ethical approval was not re-
quired as this study is a systematic review of previously
published literature.

Ethical statement

Ethical approval was not required for this study as it is
a systematic review of previously published literature
and did not involve the collection of new data from
human participants.

RESULTS

The PRISMA-DTA flow chart (Figure 1) illustrates the
study selection. After removing duplicates using
EndNote, 4,535 studies were screened based on their
titles and abstracts. Of these, 575 reports underwent
full-text review, with 31 studies meeting the inclusion
criteria. 17132855

Table 1 summarises the characteristics of the
31 included studies, published between 2008 and
2023 across 13 countries, which included data from

Identification of studies via databases and registers

= Records identified through
.g databases and registers* Duplicate records removed before
_g searching - screening:
= (Last search 22 Nov 2024)
= n = 8996
=2 n = 13531
Records screened Records excluded manually by two
Title and abstract screening —> independent reviewers:
n = 4535
l n = 3960
rRefﬁg\r/tasl sought for full text > Reports not retrieved:
2 n=31
£ n =575
c
T}
g
A Reports excluded:
n=>513
Reports assessed for eligibility Non-original research
> High/middle TB burden
Full-text evaluation Immunodeficiency
Focus on TB disease
n =544 No children <5y
No head-to-head tests
L '
) L . . Reports were excluded from
Stud_les_ included in the review, quantitative analysis.
qualitative synthesis
n =31 > ;
No separate data available for
I children under five years old:
) i n=15
=
E
= Studies included in the meta- No TST or IGRA positive results:
analysis quantitative synthesis n=2
n=14
Figure 1. PRISMA-DTA 2020 flow diagram for systematic reviews. *MEDLINE (via PubMed), Embase (via Embase.com), Web of

Science, Scopus, and LILACS. Additional searches on ClinicalTrials.gov, the World Health Organization International Clinical Trials
Registry Platform (ICTRP), and the International Standard Randomised Controlled Trials Number (ISRCTN) identified ongoing trials.
(Search strategies are added in Supplementary Data Appendix SA). Source: Page et al.?’
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76,163 children under five in low-TB-burden settings.
Most studies (71%) were prospective, and 93% used
QFT-GIT as IGRA. Seven studies (22 %) used multiple
IGRAs.13:28:3%:35,39.44.49 TQT cut-offs varied (5, 10,
15 mm), reflecting public health policies. TST-IGRA
was performed for mixed reasons: most studies (81 %)
included contact investigations for exposed children,
58% included recent immigration from high-burden
areas, and 41% included investigations after clinical
suspicion.

Risk of bias was assessed using the QUADAS-II tool
(Supplementary Data Appendix SB). Overall, study
quality was moderate to good. We considered using
TST as a reference test, given its potential for positivity
due to factors other than M. tuberculosis infection
(e.g., TB disease, NTM infection, and BCG vaccina-
tion), and we judged it to be at high risk of bias across
all studies.

Sixteen studies providing paired TST-IGRA results
were screened, 11:28:30,36,39-42,44,46,47,49,50,52,53,55 0 )
studies, Pop et al.*” and Spicer et al.,>* lacked any TST-
positive or IGRA-positive cases and were excluded
from further analysis, as sensitivity and specificity
could not be calculated from their data. The remaining
14 studies were included in the meta-analysis to
construct a 2 x 2 contingency matrix, as shown in
Table 2.11:28:30,36,39-42,44,46,49,50,53,55 [0 <o oo
reported separate results for QFT-GIT and
T-SPOT.TB and were therefore analysed individu-
ally.?®%% All data were aggregated; individual partic-
ipant data were unavailable. Concordance between
TST and IGRA varied across studies, with agreement
rates ranging from 60% to 93 %; two studies reported
kappa coefficients greater than 0.7.*%°° Across all
included studies with calculable kappa values
(Table 2), agreement between TST and IGRA ranged
from poor to substantial (k = —0.06 to 0.80). Most
studies have tested children for mixed screening in-
dications, often including, but not limited to, contact
investigation. Studies conducted exclusively in the
context of contact investigation (n = 3)*%*¢*’ showed
higher agreement (mean agreement 81%; x 0.38) than
those with mixed screening indications (n =
11)11:30:36,39-4244,50,53,55 (oot aoreement 68%; K
0.31). The Mann—Whitney U test comparing kappa
values between the two groups (contact investigation,
n = 3, vs. mixed screening, n = 11) was not statistically
significant (P = 0.54).

Finally, 14 studies and 5,679 paired TST-IGRA
results were included in the meta-analysis (Figure 2).
TST sensitivity was assigned using Buonsenso et al.**
estimates based on age and used TST cut-off: 58% for
studies involving younger children (0-2 years*®*1),
90% for studies involving children aged 0-5 years with
TST cut-off >5 mm,*>** 79% for studies involving
children aged 0-5 years that did apply a combination
of 5 and 10 mm cut-off, depending on the underlying
indication for screening,?®30-36:42:46:49:50.35 4 TST

specificity was assumed to be 76% across all studies
following Hamada et al.'” values. For Stout et al.,”> we
used the TST sensitivity and specificity estimates de-
rived from the latent class analysis, as reported in the
original publication. We then applied Bayesian Latent
Class Modelling to refine these results further and
calculate IGRA sensitivity and specificity.

This analysis highlighted substantial variability in
IGRAS’ sensitivity estimates across studies. After ap-
plying the Bayesian correction model, the pooled
sensitivity and specificity for IGRAs were estimated at
87.3% sensitivity (95% CL: 73.0-94.1) with a
PI of 29.9%-99.1% and 98.3% specificity (95%
CL: 95.7-99.2), with a PI of 90.3%-99.7%,
1111,28,30,36,40,41,42,46,49,50,53,55 as shown in
Table 3. Therefore, we implemented a stepwise ap-
proach to address this variability and refine our
analysis. We conducted subgroup analyses. In the first
subgroup, we included studies that solely used QFT-
GIT as IGRA!1:30:36:40-42.46,53.35 . the second subgroup
comprised studies with BCG coverage below 30%
36:40,50,55 and the third subgroup focused on studies
with a high QUADAS-II score,!!-28:36:41:42:46

1. QFT-GIT subgroup (n = 9): Sensitivity remained
similar at 87.9% (95% CI: 63.6-95.6), but the PI
was even broader (18.5%-99.5%), suggesting
continued variability despite focusing on a single
IGRA test.

2. Studies with a BCG coverage below 30% subgroup
(n = 4): Sensitivity increased to 91.4% (95% CI:
37.3-95.8), but the PI widened significantly (0.6 %—
99.9%), likely due to the smaller number of in-
cluded studies.

3. High-quality (QUADAS-II) subgroup (n = 6):
Sensitivity was lower at 80.8% (95% CI: 34.4-
94.9), but again, the PI remained large (3.9%-—
99.7%).

DISCUSSION

Diagnosing TBI in children under five remains com-
plex due to immature immune responses and the
limitations of indirect tests.” This review assessed the
diagnostic accuracy of IGRA for the detection of M.
tuberculosis infection compared to TST in low-TB-
burden settings, synthesising data from 14 studies with
5,679 paired TST-IGRA results. IGRA specificity was
high (98.3%), while sensitivity varied (87.3%), with a
broad PI (29.9%-99.1%), reflecting heterogeneity
across populations (e.g., IGRA type, BCG status,
reason for testing, comorbidities, and TB exposure).

Subgroup analyses, restricted to QFT-GIT-only
studies, studies with < 30% BCG-vaccinated partic-
ipants, and high-quality studies, further widened the
PI, particularly for sensitivity, indicating substantial
heterogeneity between studies. This was also influ-
enced by the smaller number of included studies,
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Assume TST = Gold Standard

TST corrected’

IGRA ivity IGRA Specificity IGRA IGRA Specificity IGRA Sensitivity IGRA Specificity IGRA Sensitivity IGRA Specificity
Study IGRA mean mean mean mean mean mean mean mean
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Ahmed (27) 2020 combination 13.9 (10.0-19.0) 99.0 (97.9-995)  * *  80.6(46.1-98.0) 99.3 (98.3-99.9) — .
Basu Roy 2 (29) 2012 QFT-GIT  79.7 (67.7-88.0) 62.1(55.2-68.6) —- - 93.7 (66.6-99.3)  58.8 (50.4-66.3) — e
Basu Roy 2 (29) 2012 T-SPOT.TB 917 (742-97.7) 57.4(51.1-63.6) — - 57.0(4.0970) 530(468593) ——* -
Bianchi (11) 2009 QFT-GIT  44.4(34.1-553) 905 (86.3-93.5) . . 927 (73.4-99.1) 921 (87.0-96.2) —e .
Debulpaep (35) 2019 QFT-GIT  57.1(32.6-786) 96.4 (89.9-98.8) . e  86(405:986) 953 (86.4-99.1) o .
Erkens 2 (38)2017 combination 20.0 (5.7-51.0) 100 (43.9-100) —— ——=*  20.1(46-52.0) 73.8(8.2-97.7) —— ——
Garazzino (39) 2014 QFT-GIT  76.8 (68.7-83.3) 94.9 (92.6-96.5) - e 97.3(90.3-99.6) 99.0 (97.0-99.8) - D
Lighter (40) 2009 QFT-GIT 0.0 (0.0-25.9) 952 (77.3-99.8) o— —e  154(13-904)  936(59.3990) -+ —— —e
Mastrolia (41) 2019 QFT-GIT 38.7 (30.947) 99 (98.1-99.5) - . 96.3 (86.6-99.5) 994 (98.5-99.9) B .
Mulder 2 (43)2019 combination 3.8 (1.7-8.7) 100 (43.9-100.0) e — 44(1.7-87) 52.8 (4.1-96.5) . ——
Pavic (45)2015 QFT-GIT  58.1(40.8-736) 94.3(89.1-97.1) —.— o 923(69.4-99.1) 95.1(88.9-99.0) — -
Seddon 2 (48) 2016 combination 37.7 (25.9-512)  96.1 (91.2-98.3) - o  845(53.9-983) 97.2(92.4-99.5) - .
Soler-Garcia 2 (49)2022 QFT-Plus 795 (69.6-86.8)  97.2 (94.6-98.6) - e  97.4(90.6-99.6) 98.8(96.1-99.8) - .
Stout (52)2018 QFT-GIT 115 (7.1-18) 994 (97.8-998) o e 550(224-957) 99.2(97.7-99.8) . .
Stout (52) 2018 T-SPOT.TB 7.6 (4.2-13.5) 997 (98.3-100) o e 405(134-929) 99.3(98.0-99.9) e o
Velasco (54)2018 QFT-GIT  47.5(38.7-564) 100 (98.5-100) . o 922(735-99.1) 99.3(97.7-99.9) e .
0 5‘0 100 f‘) 5‘0 1(‘)0 (‘J 5‘0 1(‘)0 (‘J 5‘0 1(‘)0

Figure 2.

sensitivity by Buonsenso et al.?®

IGRA sensitivity and specificity results with confidence interval (Cl) per study. 'Correction factor based on published
and specificity by Hamada et al.’” 2Calculated values based on non-peer-reviewed data retained after

contacting the author. TST = tuberculin skin test; IGRA = interferon-gamma release assay; QFT-GIT = QuantiFERON Gold In-Tube;

95% Cl = 95% confidence interval.

which increased statistical uncertainty. The <30%
BCG subgroup, studies with less than 30% of the study
population vaccinated with BCG, aimed to reduce the
influence of BCG-related positive TST results. Without
individual participant data on BCG vaccination, a
population-level proxy was used. In this subgroup, the
estimated IGRA sensitivity increased to 91.4%, likely
reflecting a reduction in misclassification of true in-
fection status due to BCG cross-reactivity, as indicated
by positive TSTs. Conversely, high-quality studies
showed lower sensitivity (80.8%), potentially
reflecting more rigorous methodologies that better
expose the limitations inherent to IGRAs, such as
suboptimal sensitivity in young children and immu-
nocompromised individuals, the inability to distin-
guish between M. tuberculosis infection and TB, and
susceptibility to sample handling issues. IGRAs also
rely on a single-time-point immune response, making
them sensitive to fluctuating immune status and
timing.

The systematic review by Volkman et a re-
ported a lower IGRA sensitivity (45%) and speci-
ficity (96%), with moderate inter-study agreement

1'23

(average kappa = 0.50, range 0.17-0.80). Compared
to our findings, their analysis showed lower sensitivity,
which may reflect the inclusion of settings with higher
TB burden, potentially increasing the proportion of
children with TB at testing. Differences in IGRA scope
(QFT-GIT only), the reference standard, and statistical
methods (latent class analysis) may further explain the
differences. The comparison underscores the impor-
tance of study context in diagnostic accuracy reviews.

The key strengths of our review are its inclusion of
all commercially available IGRAs and its use of a
Bayesian correction model to account for TST limi-
tations as a reference standard.”’ However, a funda-
mental limitation in evaluating diagnostic tests for M.
tuberculosis infection remains the lack of a reference
standard. Ideally, the reference standard would be the
evolution to TB disease among untreated test-positive
children; such data are understandably scarce in
children under five, given their high risk of developing
severe TB and therefore the recommendation to treat
preventively. The study by Ahmed et al.,*® which
found no progression to TB among TST-positive,
IGRA-negative BCG-vaccinated children, offers a

Table 3. Meta-analysis: sensitivity and specificity for IGRA using the correction factor.

Sensitivity Specificity
95% ClI 95% PI 95% ClI 95% PI
% Low High Low High % Low High Low High
Total® 87.3 73 94.1 29.9 99.1 98.3 95.7 99.2 90.3 99.7
Subgroup QFT-GIT® 87.9 63.6 95.6 18.5 99.5 97.7 91.4 99.1 77.0 99.8
Subgroup low vaccination status® 91.4 37.3 95.8 0.6 99.9 97 79.1 99.2 44.0 99.9
Subgroup QUADAS-II high-quality® 80.8 34.4 94.9 3.9 99.7 9.8 82.5 99.1 53.6 99.9

QFT-GIT = QuantiFERON Gold In-Tube; CI = confidence interval; Pl = prediction interval.

ATotal: Ahmed et al.,?® Bianchi et al.,"" Basu Roy et al.,*° Debulpaep et al.,® Garazzino et al.,*° Lighter et al.,*' Mastrolia et al.,*? Pavic et al.,*® Seddon et al.,*°
Soler-Garcia et al.,*® Stout et al.,>* and Velasco et al.>> Bincluded studies in meta-analysis QFT-GIT: Bianchi et al.,"" Debulpaep et al.,>® Garazzino et al.,*° Lighter
et al.,*" Mastrolia et al.,*? Pavic et al.,*® Stout et al.,>> and Velasco et al.>® Included studies in meta-analysis low vaccination status <30%: Debulpaep et al.,®
Garazzino et al.,*° Soler-Garcia et al.,*>° and Velasco et al.>® PThe following studies were included in the meta-analysis with high QUADAS-II: Ahmed et al.,?®
Bianchi et al.,"" Debulpaep et al.,*® Lighter et al.,*' Mastrolia et al.,*? and Pavic et al.*®
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clinically relevant perspective. Discordance between
TST and IGRA is particularly well-documented in
young, BCG-vaccinated children.”®*¢ While guide-
lines advise against adjusting for BCG status in this age
group to preserve sensitivity, this compromises spec-
ificity. Because individual-level data were not avail-
able, we used study-level BCG coverage as a proxy.
Other limitations include population-level heteroge-
neity and regional disparities in low-incidence coun-
tries, including poverty, overcrowding, and limited
health care access.’” In several studies, the inclusion of
recently immigrated children with diverse TB exposure
histories and BCG coverage may further influence test
results, ! 1:30-36:39-42,44.50.53,55 Einally although we
aimed to reduce bias by including only studies with
paired TST-IGRA results, differences in study design
may have impacted comparability. Our review high-
lights the need for more longitudinal data to guide the
use of IGRA in children under five. Prospective studies
or registries that track the development of TB in un-
treated children, particularly those who are TST-
positive but IGRA-negative, as shown in the study
by Ahmed et al.,*® are crucial for improving risk
stratification and supporting evidence-based decisions
in this vulnerable age group.

CONCLUSION

This review demonstrates that IGRAs are sufficiently
accurate to support their use in screening for M. fu-
berculosis infection among children under 5 years of
age living in low-incidence countries. While the find-
ings support the careful use of IGRAs in young chil-
dren, particularly in screening contexts, they also
highlight essential limitations. Notably, sensitivity
remains variable across studies, and the risk of false-
negative results, especially in children under 2 years or
those with intense exposure, cannot be overlooked.
In high-risk children, we recommend a cautious
diagnostic approach, including the combined use of
TST and IGRA, to enhance diagnostic accuracy and
ensure timely clinical decision-making. The wide PI
observed highlights the importance of context in
interpreting results. Young children should not be
excluded from testing solely based on age; instead,
they should be approached with diagnostic strategies
tailored to their specific risk profile and clinical con-
text. Our findings support the use of IGRA in young
children, provided it is applied carefully and inter-
preted in conjunction with clinical judgement.
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SUMMARY

RESUME (Francgais):Les tests appelés Interferon-gamma
release assays ont largement remplacé les tests cutanés a la
tuberculine pour le diagnostic de l'infection avec My-
cobacterium tuberculosis dans les pays a faible charge
TB, al'exception des jeunes enfants. Cette revue évalue la
précision diagnostique des Interferon-gamma release
assays chez les enfants de moins de cinq ans par rapport a
l'intradermo-réaction a la tuberculine comme test de
référence pour la détection de 'infection a Mycobacte-
rium tuberculosis.

METHODES: Une revue systématique a été réalisée dans
les bases de données MEDLINE, Embase, Web of Science,
Scopus et LILACS afin d'identifier les études publiées
jusqu’en novembre 2024 ayant réalisé simultanément des
Interferon-gamma release assays et des test cutané a la
tuberculine pour le diagnostic de l'infection a M. tu-
berculosis chez les enfants de moins de cinq ans dans des
contextes de faible prévalence de la tuberculose. Les
études menées dans des pays a prévalence tuberculeuse
moyenne ou élevée, celles portant sur des enfants
immunodéprimés, atteints de tuberculose maladie ou
d'infections a mycobactéries non tuberculeuses, ainsi que

celles ne comportant pas de tests appariés entre Inter-
feron-gamma release assays et des tests cutanés a la
tuberculine ont été exclues. Une méta-analyse a permis
d’estimer la sensibilité et la spécificité des Interferon-
gamma release assays et d'explorer les sources d'hétér-
ogénéité. Cette revue est enregistrée sur PROSPERO
(CRD42024554531).

RESULTATS: Trente et une études ont été incluses, rep-
résentant un total de 5,679 résultats appariés. Par rapport
a l'intradermo-réaction a la tuberculine, la sensibilité
combinée des Interferon-gamma release assays était de
87.3 % (intervalle de confiance a 95%: 73.0-94.1) et la
spécificité de 98.3 % (intervalle de confiance a 95%:
95.7-99.2).

CONCLUSION: Ces résultats soutiennent 'utilisation des
Interferon-gamma release assays pour le diagnostic de
linfection M. tuberculosis chez les jeunes enfants dans
des contextes de faible prévalence. Nous recommandons
toutefois une approche diagnostique prudente chez les
enfants a haut risque, incluant I’utilisation combinée de
I’intradermo-réaction a la tuberculine et des Interferon-
gamma release assays.
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