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Purpose of review

The literature review is pertinent because diagnosing pediatric tuberculosis (PdTB) remains quite challenging,
especially in areas with limited resources, due to complications caused by variable generalized symptoms,
paucibacillary characteristics, vague clinical manifestations, and challenges associated with pediatric
sputum sample production. Recent developments in artificial intelligence have the potential to enhance the
accuracy of diagnoses and the effectiveness of treatments.

Recent findings

Nineteen published studies between January 2024 and July 2025 were examined, which focused on
artificial intelligence driven chest X-ray (CXR) examination and medical prediction. The reviewed studies
utilized convolutional neural networks (CNN), transfer learning, and stacked ensemble machine learning
(SEML) to achieve sensitivity values ranging from 76.0 to 98.2%, specificity of 70.0 to 98.0%, and area
under the curve (AUC) values of as high as 0.98 in ALCXR diagnosis for the detection of PdTB. Through
continuous experiments and use of the A-CXR triage in Ethiopia (2025), successfully identifying over 30% of
patients, while prediction models indicate 82% hepatotoxicity concerns in Nigerian cohorts. Plasma
proteomics and exhaled breath analysis are emerging methodologies that exhibit potential; however,
pediatric datasets are limited, necessitating multicenter validation.

Summary

Artificial intelligence enhances the diagnosis and treatment prediction of PdTB in resource-constrained
seftings. The integration of artificial intelligence with existing diagnostic tools like GeneXpert and
telemedicine strategies can significantly improve the efficiency of screening processes. Future research efforts
should prioritize the expansion of pediatric datasets and the evaluation of multimodal AI-PATB approaches.
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INTRODUCTION

Tuberculosis (TB) is the most predominant commu-
nicable disease with a severe mortality rate in chil-
dren, with about 1.2 million pediatric cases annually
[1]. Primarily, TB is caused by a gram-positive bacte-
rium, Mycobacterium tuberculosis, which is spread
through inhalation of aerosols as droplets from an
infected individual, usually adults who are infected
with active pulmonary tuberculosis (APTB) [2]. Pedia-
tric tuberculosis (PdTB) pathophysiology is different
compared to adults because of age-related immuno-
logical response. Children below the age of 5Syears
are highly susceptible to PATB because of their under-
developed immune system. This also increases the
risk of latent TB infection to active TB, with about a
40-50% newborn progression rate compared to that
of adults (10-15%) [3]. Again, about 30% of PdTB are
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KEY POINTS

o Atrtificial intelligence-driven chest-X-ray analysis using
convolution neural network and transfer learning
achieves high diagnostic accuracy for pediatric
tuberculosis, with a sensitivity of 98.2% and an area
under the curve value of 0.98.

e Innovative methods, including plasma proteomics and
exhaled breath analysis, show promise as noninvasive
biomarkers for pediatric tuberculosis, where machine
learning models accurately identify unique signatures
for each child using proteomic panels and leverage the
high-sensitivity values of volatile organic chemicals for
triage, although these require multicenter validation

o Artificial infelligence, when integrated with GeneXpert
and telemedicine, enhances the efficacy of pediatric
tuberculosis screening, addressing challenges such as
paucibacillary disease and sputum collection difficulties.

also characterized by extra-pulmonary forms, such as
meningitis TB, and osteoarticular TB, which could
lead to neurological and skeletal disorders [4].
Meanwhile, the detrimental effects of PdTb are
numerous during active PbTB disease, such as but not
limited to chronic (persistent) coughs, fever, and
chills, and in severe conditions, life-threatening men-
ingitis, resulting in 96% pediatric mortality if not
treated [5]. Other effects occurred as post-TB effects,
including abnormal development, chronic pulmo-
nary impairment resulting in diminished respiratory
capacity, and complications. The diagnosis of PdTB is
complicated because of variable generalized symp-
toms, paucibacillary characteristics, vague clinical
manifestations, and, above all, challenges associated
with producing sputum from the children. The diag-
nostic process includes chest X-ray (CXR), tuberculin
skin test (TST), interferon gamma release assay (IGRA),
and sputum or gastric lavage for microbial confirma-
tion. Despite the advancement in technology and
modification, the aforementioned techniques are
not sensitive or specific, especially in children [6].
Given the ongoing diagnostic challenges and epi-
demiological issues, such as significant under-diagno-
sis, increasing incidence rates, elevated risk factors,
and mortality rates, and disparities across scarce
resources and high-burden areas, pose significant
challenges in PdTB, artificial intelligence presents a
possible solution. Artificial intelligence is a broad field
in computer science that focuses on or is engineered to
execute activities that conventionally necessitate the
cognitive ability of humans. These tasks include pat-
tern identification, recognition, and decision-making,
thus acquiring knowledge from the data instead of
adhering to clearly defined programming. Clinically,
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prominent artificial intelligence methodologies
encompass convolutional neural networks (CNNs),
which analyze images by emulating the visual cortex
of humans to identify attributes such as pulmonary
opaqueness [7]. Other important artificial intelligence
methods are transfer learning, which modifies pre-
trained models from extensive datasets like the CXRs
for application to limited PdTB datasets, thereby mit-
igating data scarcity [8], and the stacked ensemble
machine learning (SEML), which integrates different
methods to enhance predictive accuracy, such as
therapeutic results, by minimizing errors through
voting mechanisms [9].

Relatedly, artificial intelligence has demon-
strated potential characteristics by overcoming the
aforementioned diagnostic challenges in modeling
and interpreting chest X-ray (CXR). Artificial intelli-
gence methodology can augment the identification
of TB-specific radiographic characteristics and then
predict the treatment result, thus presenting an
opportunity for a better therapeutic result, especially
in a resource-constrained environment [10].

In this review, we therefore evaluate the studies
that apply artificial intelligence in PdTB within the
last 18 months (January 2024 to July 2025) to assess
the diagnostic effectiveness relating to children's
health and then explore artificial inetlligence's
capacity to address enduring diagnostic difficulties
in resource-limited environments. The included
reviewed studies are represented in the Table 1.

Artificial intelligence and chest X-ray
diagnostics for pediatric tuberculosis

CXR is the frontline and crucial diagnostic method
for the assessment of PATB. Its interpretation is crit-
ically important in evaluating PdTB; this can be
challenging due to abnormalities such as lympha-
denopathy found in children, which can mimic
pneumonia. Because of this, in recent years, there
has been an increasing trend of interest in artificial
intelligence driven CXR analysis, focusing on multi-
ple views [8], which utilizes deep learning frame-
works plus a generative algorithm to improve
specificity and detection efficacy, especially in pau-
cibacillary cases with occult radiographic findings.
These methods, when incorporated into clinical
workflow, use convolutional neural networks
(CNNs) that have already been trained on large adult
TB datasets and then fine-tuned using the PdTB
dataset. This recorded 0.90, 0.99, and 0.98 as sensi-
tivity, specificity, and AUCs values [8] for artificial
intelligence assisted CXR diagnosis of PdTB. The
technique also uses an automatic feature extraction
technique that reduces inter-observer disagreement.
The AUC is a reliable value that rules out decisions by
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Table 1. The characteristics of the 18 reviewed studies

Ref. Al technique Modality Focus area Key results Study cohort
Capelldn-Martin CNN and Ensemble  CXR multiple Al, CXR-based Accurate for zero TB PbTB CXR datasets
etal[11%%] view diagnosis detection validated globally
Lan et al.[12"7] DL models CXR Pneumonia and Achieved >90% accuracy  PbTB CXR/
pediatric TB value pneumonia
diagnosis

Yilmaz [13"]

Saini et al.[14]

Haque et al.[15™"]

Gémez-Valverde
et al.[16]

Avurangzeb et al.
(177]

Fossati et al.[18™"]

Basu and
Chakraborty [19%]

Picoli et al.[20]

Chen et al.[217]

Bijker et al.[22]

Zeng et al.[23™"]

Al tool regulatory
[24%]

Kim et al.[25"]

Asori et al.[26]

Hong et al.[27]

Kazemzadeh et al.
[28™]

Ensemble and DL
models

CNN

CNN and Transfer

learning

BITScreen PTB

EVALPAEDTBAID

ML models

New Al-powered
detection

Prototyping and Al

ML models

ML model (SVM)

ANN

CNN Qure.ai

Al and

ML models (RF and
SVM)

Swin Transformer

CXR Al systems

CXR and clinical
features from

EHR

CXR

TB CXRs

CXR and

telemedicine

CXR

Biomakers

Multiple
diagnostics

TB Kids
prototype kit

TB DNA targeted
NGS

VOCs

Medical smears

gXR-pTB
Clearance

CXRs, Xpert,
radiographic
scoring

Survey

CXR

CXR

Pediatric TB treatment
and prediction

Al, CXR-based

diagnosis

Classification based on

ACXR

Pediatric TB and
telemedicine

Al-CXR-based diagnosis

Proteomics (Biomarkers)
Pediatric TB diagnosis
Mobile application
Diagnosis using NGS

and ML models

Breath Triage Analysis

ML Models, Treatment,
and Prediction

High burden pediatric
area

PbTB cohorts

Diagnostic/Biochemical
analysis

Multimodal generative
Al and CXRs

Multiple site validation
and CXR

enhances risk evaluation
capabilities by achieving
precision levels between

85 and 90%.

Highest accuracy value for
PbTB and pneumonia
detection

Optimizes the classification
of TB

Effective in friage

Highest accuracy value
(>90%) for PbTB Al
protocols

Biosignature distinguishing
active and latent TB

Enhanced accuracy in Al-
molecular diagnosis

Mobile app supports TST,
triage diagnosis

Ultrasensitive in detecting
paucibacillary PbTB

Used in triage, and results
meet WHO sensitivity
and specificity values

Accurate in predicting liver
injury based on the AUC
value

Highly accurate in early
PbTB defection

Accuracy value is >89.6%

Highly precise in PbTB
prediction

Highly sensitive and
specific for PbTB

Compares radiologist
accuracy values

PbTB detection
across all cohorts

CXR and
incorporated in

PbTB

Specific for high
PbTB burden

settings

PbTB in rural seftings

PbTB in multiple
centers

PHTBHIV high-
burden countries

LMICs PbTB
diagnosis

Pediatric pulmonary
Tuberculosis

Paucibacillary PbTB
and Meningitis

Mostly used in
outpatient PbTB
screening

PbTB cohort

High-burden PbTB

areas

PbTb multiple center

National PbTB
survey

Screening PbTB in a
prevalent setting

PLTB-HIV high-

burden areas

Al, artificial intelligence; ANN, artificial neural network; AUC, area under the curve; BITScreen PTB, BITScreen Pediatric Tuberculosis (Albased screening tool);
CNN, convolutional neural network; CXR, chest X-ray; DL, deep learning; EHR, electronic health records; EVAL-PAEDTBAID, Evaluation of Pediatric Tuberculosis Al
Diagnosis (tool/protocol); LMICs, low and middle-income countries; ML, machine learning; NGS, next-generation sequencing; PbTB, pediatric tuberculosis; qXR-pTB,
gXR Pediatric Tuberculosis (Qure.ai's Al tool for CXR interpretation); RF, random forest; SVM, support vector machine; TB, tuberculosis; TST, Tuberculin Skin Test;
VOCs, volatile organic compounds.
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the pediatricians of low-risk children who do not
require antibiotics or the use of interferon-gamma
release assay (IGRA)/tuberculin skin test (TST), com-
pared to high-risk children who require gene expert
confirmation.

Additionally, another emerging trend in deep
learning multiview to curb the pediatric data scarcity
was the use of generative artificial intelligence, which
synthesizes 800 pediatric CXRs to about 20000,
thereby improving the detection of PdTB [27]. It
recorded 91.3% accuracy in identitying PbTB, which
is lower compared to the result obtained from two (2)
radiologists. The generative artificial intelligence has
the capacity to achieve 94.1 and 93.5% accuracy for
the two (2) radiologists, respectively [27]. Again, the
regulatory developments have witnessed a great mile-
stone in clinical screening, for example, the European
AIDS Treatment Group (EATG), anchored by Qure.ai,
recorded ground groundbreaking artificial intelli-
gence-powered PbTB screening tool (Qure.ai's qXR-
pTBtool) [24**], which isin accordance with the WHO
treatment decision guidelines [Treatment Decision
Algorithm A (TDA) especially in low and medium-
income countries (LMICs)]. Clinically, for a busy
pediatrician, these tools: two (2) cloud-based artificial
intelligence CXRs will enhance PdTB triage efficiency
[28™%]. They were used in a study for detecting TB and
for prospective multiple-site validation. Despite the
ten (10) radiographers employed to review the TB
Images, the artificial intelligence powered CXR had
97% sensitivity and 79% specificity compared to the
human evaluations [28"]. Furthermore, telemedicine
technologies such as BITScreen PbTB (launched July
2024) [16] incorporate artificial intelligence within
reputable online platforms, enabling remote PdTB
diagnosis across rural regions. BITScreen PbTB helps
clinicians upload chest X-rays through mobile appli-
cations and receive artificial intelligence identified
risk assessments within seconds, with wvalidation
facilitated by integration with GeneXpert. Neverthe-
less, Ethiopia had another recent implementation of
artificial intelligence powered software for the iden-
tification of PbTB [29%]. The software was able to
identify above 30% of PdTB, notwithstanding the
senior radiographers flagging 94.4% as PbTB positive,
whereas actually, only 9% of this value agreed with the
artificial intelligence powered CXR.

ARTIFICIAL INTELLIGENCE AND
BIOMARKERS USING PLASMA
PROTEOMICS AND EXHALED BREATH
ANALYSIS

The PATB biomarker diagnosis is a noninvasive alter-
native to the sputum production by the children. As a
result, the newest trend utilizes the application of
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artificial intelligence in plasma proteomics and
exhaled breath analysis [18™] by using machine learn-
ing models to identify each child's specific biological
signatures, targeting WHO sensitivity or specificity
goals of 90% for triage [30]. The Plasma Proteomics
methodology uses mass spectrometry (MS) techni-
ques in a 4-D proteomics concurrently with artificial
intelligence models such as Random forests or neural
networks to discern TB-discriminatory panels [18™],
especially HIV-TB co-infection, a prevalent condition
in children. This method recorded an average result of
0.88 for AUC, which is within the WHO minimum
accuracy diagnostic threshold. The aforementioned
method was modified by incorporating B-lymphocyte
activation markers, utilizing a layered ensemble ML
for the prediction of TB in children below 5 years [31].
The incorporation of artificial intelligence facilitates
or addresses proteome complexity, eliminating noise,
thus facilitating point-of-care (POCT) testing using
multiplex ELISA kits [31]. In the clinic, Plasma Pro-
teomics and Exhaled Breath Analysis facilitate diag-
nosis without sputum in pediatric. The pediatricians
conduct standard blood tests, utilize artificial intelli-
gence powered panels, and assess risks, such as chil-
dren with elevated interferon patterns that necessitate
fast GeneXpert testing, thus preventing unnecessary
hospital admissions [18™].

The presence of volatile organic chemicals
(VOCs), including naphthalene and hexane, in
breath is an indication of the presence of Mycobacte-
rium TB. Artificial intelligence categorizes spectrum
patterns by using deep learning models with a focus
on pediatric characteristics, where the presence of
VOCs differs from that in adults due to underdevel-
oped lungs [22]. Meanwhile, to the clinicians, the
exhaled breath analysis is a transformative influence
(game-changer), because it is noninvasive, pediatric-
friendly about ten seconds of exhalation, and appli-
cable even in day care settings. It has been validated
by clinicians in Kenya, demonstrating efficacy as a
triage test for children aged O0-Syears [22]. They
recorded 86% sensitivity in identifying PbTB. Then,
for the outpatient, Artificial intelligence apps are
developed on portable devices that identify positive
cases for chest X-ray. This app reduces the time spent
in triage, facilitating home screening and preventing
spread through contacts [32].

Relatedly, research on biological markers and
protein domains has demonstrated potential in this
new global economy. According to Fossati et al.[18™"],
biological markers and proteins have become a cen-
tral issue for the identification of proteomics from
Plasma, showing novelty in PdTB, thus providing an
environmentally friendly alternative to CXR. The
biomarkers were identified using ultra-high-perform-
ance liquid chromatography in combination with
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high-resolution mass spectrometry (UHPLC-
HRMS), possibly attaining an exceptional sensitiv-
ity value (>95%). Menon and Koura [33] PbTB EHR
artificial intelligence apps customize therapy, iden-
tity hepatotoxicity promptly, and minimize relap-
ses. Bijker ef al.” s [22] study focused on exhaled
breath analysis as a triage test, yielding encouraging
findings in pediatric patients; however, specificity
requires enhancement. These biomarker method-
ologies address the constraints of chest X-rays, such
as the shortage of radiologists; nonetheless, issues
persist in achieving consistency across diverse pop-
ulations and validating these methods in low-
resource environments, where the burden of TB is
most significant.

ARTIFICIAL INTELLIGENCE AND
PREDICTIVE MODELS FOR PEDIATRIC
TUBERCULOSIS TREATMENT OUTCOMES

Predicting PdTB treatment outcomes, success rate,
complications, or detrimental effects influences the
personalized nature of treatment regimens; however,
limited pediatric data constrain the applicability
of conventional scoring systems. To mitigate this,
integration of multimodal ML ensembles, which
combine clinical, radiographic, and biochemical
data were simulated and then interpreted using
SHapley Additive exPlanations (SHAP) explainable
artificial intelligence (XAI), promoting clinician con-
fidence [33]. The SHAP XAl explains the rationale
behind each model's predictive ability. For example,
Menon et al. used machine learning models, such as
ANN, to predict early treatment outcome and resist-
ance to rifampicin in the treatment of PbTb [34].
The model predicted a 6-month success rate with
a 92% area under the receiver operating character-
istic curve (AUROC). In Korea, a multiple-center
artificial intelligence research used PATB mediastinal
lymphadenopathy, therapy adherence, as well as
smears, as essential variables to predict early treat-
ment response, recording an accuracy value of 89%
[257]. The artificial intelligence and predictive model
technique was applied in multiple-center field work
by the use of cough/speech sound analysis, which
recorded above 92% as an AUROC value. In all, XAI
was employed, which explained that social determi-
nants play a major role in the spread of PbTB. There is
also a recent app for PbTB Electronic Health Record
(EHR artificial intelligence apps) embedded in hos-
pital beds, which flags high-risk children for inten-
sive monitoring [33]. This bedside PbTB EHR
artificial intelligence apps result in cost reduction
as well as has biochemical algorithms that predict
hepatotoxicity in about 82% of those diagnosed with
PbTB for the first time.

1531-698X Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

SENSITIVITIES AND SPECIFICITIES OF
ARTIFICIAL INTELLIGENCE ASSISTED
DIAGNOSIS, TREATMENT, AND
PREDICTIVE MODELS

This review is intriguing, especially the evaluation
metrics, showcasing sensitivity, specificity, area under
the receiver operating characteristic curve (AUCROC),
and accuracy values. Sensitivity, often referred to as
recall, quantifies the ratio of accurately diagnosed or
modelled positive TB cases in children. It measures the
diagnostic test's efficacy in identifying the PdTB that
has been identified, hence reducing the number of
false negatives. PATB sensitivities are difficult to ascer-
tain and to accurately report because of the unique
clinical complexities: children exhibit paucibacillary
disease, a variety of symptoms, including but not
limited to recurring coughs, and above all, difficulties
associated with sputum collection. As a result, 78.9%
of the studies reported sensitivities instead of 100%.
Higher values of sensitivity guarantee prompt PdTB
identification, because more than 20% (mortality
rate) of the untreated cases could lead to miliary TB
or meningitis [35]. Artificial Intelligence-based tech-
niques, such as using CNN algorithms for CXR,
exhibit excellent sensitivity results. It is also very
important in resource-constrained environments that
are characterized by a scarcity of radiologists, hence
allowing for timely referrals to confirmatory testing,
including GeneXpert. Additionally, according to
Baracetal.[36], the sensitivity value for TB diagnostics,
especially in places with higher-burden contexts, is
more than 90% [36,37].

Concerning specificity, it quantifies the ratio of
accurately recognized negative instances, that is, chil-
dren who have no TB as evident from the diagnostic
test or the modeling result. Specificity evaluates the
diagnostic capacity to exclude the disease when itisnot
present, hence reducing false positive (FP). In a signifi-
cant study, Haque et al.[15™], using CNN and CXR
images, integrating transter learning, recorded the
highest specificity value of 98.2%. This was achieved
by employing various methodologies for diagnosing
PdTB, highlighting a collaborative approach to
enhance detection precision, particularly in children,
where conventional diagnostics, such as sputum sam-
ples for tests, are problematic due to low bacterial load
and challenges in sample acquisition. Principal
domains encompass artificial intelligence enhanced
CXR evaluation, plasma proteomics, exhaled breath
examination, and machine learning-driven predictive
models. In pediatric cases, when TB mimics prevalent
illnesses such as pneumonia and HIV co-infection,
higher values of specificity guarantee the precise
exclusion of the real TB from the infectious diseases.
This alleviates the healthcare burden, especially in
resource-limited environments. Furthermore, AI-CXR
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techniques enhance sensitivity in triage; nevertheless,
low values of specificity result in expensive confirma-
tory tests, whereas high specificity values, like 98.2% in
Haque ef al.[15™], facilitate efficient PATB screening,
especially in endemic regions.

Furthermore, AUCROC, as used in this study,
measures the total diagnostic efficacy of an algorithm
graphing sensitivity versus 1-specificity across several
thresholds. AUC can differentiate between positive
and negative cases of PATB. In PdTB and artificial
intelligence, the AUC threshold-independent effi-
ciency facilitates the comparison of models, such as
CNN, across various datasets. Additionally, the AUC s
a reliable metric that factors out decisions by pedia-
tricians for low-risk children not needing antibiotics
or IGRA/TST, unlike high-risk children who require
gene expert validation. What stands out based on
AUC is that Capellain-Martin et al.[11""], Yilmaz
[13"], Haque et al.[15™], and Basu and Chakraborty
[197] recorded the highest values of AUC, while Bijker
etal.[22] and Aurangzeb et al.[17"] recorded the lowest
values for AUC. Likewise, focus area distribution
showcases the robustness of the model, especially
where PdTB presentation requires balanced values
from sensitivity and specificity.

CONCLUSION

Overall, we found that artificial intelligence based
methodologies, especially in CXR analysis, enhance
the diagnosis and treatment of PdTB. The review
shows that artificial intelligence methods like CNNs,
transfer learning, and stacked ensemble machine
learning can make very accurate diagnoses. Studies
reviewed showed sensitivity values ranging from 76.0
to 98.2%, specificity values ranging from 70.0 to
98.0%, and an AUC of 0.98, approximately. These
numbers show that artificial intelligence can improve
the accuracy of detection, particularly among places
where resources are limited and standard diagnostics
have trouble with paucibacillary illness and getting
sputum samples from children. Also, artificial intelli-
gence powered predictive algorithms show potential
in predicting treatment results and finding hazards
like liver damage, with AUC values above 0.85 in
several circumstances. New methods like plasma pro-
teomics and exhaled breath analysis provide other
ways to diagnose, although their accuracy and gen-
eralizability need more testing. The combination of
artificial intelligence with current diagnostic technol-
ogies like GeneXpert and its use in telemedicine plat-
forms makes PdTB screening faster and more accurate,
which is important for improving pediatric medical
care. Even with these improvements, the fact that
there are not enough datasets for children and the
necessity for multicenter validation are still big
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problems. In the future, we hope to concentrate on
augmenting pediatric data, integrating multimodal
methodologies, and verifying artificial intelligence
models in varied, resource-limited environments to
optimize their influence on PdTB therapy.

Acknowledgements
None.

Financial support and sponsorship
None.

Conflicts of interest
There are no conflicts of interest.

REFERENCES AND RECOMMENDED
READING

Papers of particular interest, published within the annual period of review, have
been highlighted as:

m  of special interest

mm  of outstanding interest

1. Tuberculosis (TB) [Internet]. [Accessed 5 September 2025]. https://www.
who.int/news-room/fact-sheets/detail/tuberculosis.

2. Mohammadnabi N, Shamseddin J, Emadi M, et al. Mycobacterium tubercu-
losis: the mechanism of pathogenicity, immune responses, and diagnostic
challenges. J Clin Lab Anal 2024; 38:¢25122.

3. Smith JP, Milligan K, McCarthy KD, et al. Machine learning to predict bacter-
iologic confirmation of Mycobacterium tuberculosis in infants and very young
children. PLOS Digit Health 2023; 2:¢0000249.

4. Hwang EJ, Jeong WG, David PM, et al. Al for detection of tuberculosis:
implications for global health. Radiol Artif Intell 2024; 6:¢230327.

5. Global Tuberculosis Report 2024 [Internet]. [Accessed 6 September 2025].
https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-
health/tb-reports/global-tuberculosis-report-2024.

6. Marais BJ, Schaaf HS, Donald PR. Pediatric TB: issues related to current and
future treatment options. Future Microbiol 2009; 4:661-675.

7. Chen C, Mat Isa NA, Liu X. A review of convolutional neural network based
methods for medical image classification. Comput Biol Med 2025; 185:109507.

8. Capellan-Martin D, Gémez-Valverde JJ, Sanchez-Jacob R, et al. Multiview deep
learning framework for the detection of chest X-rays compatible with pediatric
pulmonary tuberculosis. Nat Commun 2025; 16:9170.

9. Shaik FA, Babu L, Paramasivam P, et al. Predicting treatment unfavourable in
pulmonary tuberculosis patients using stacking ensemble machine learning
approach. J Mech Contin Math Sci 2025; 20:00002. https://www.journal-
imcms.org/journal/predicting-treatment-unfavourable-in-pulmonary-tuberculo-
sis-patients-using-stacking-ensemble-machine-learning-approach/.

10. HanZL, Zhang YY, LiJ, et al. A systematic review and meta-analysis of artificial
intelligence software for tuberculosis diagnosis using chest X-ray imaging. J
Thorac Dis 2025; 17:3223-3237.

11. Capellan-Martin D, Parida A, Gémez-Valverde JJ, et al. Zero-Shot Pediatric

mm Tuberculosis Detection in Chest X-Rays Using Self-Supervised Learning
[Internet]. In: 2024 IEEE International Symposium on Biomedical Imaging
(ISBI). Athens, Greece: IEEE; 2024 [cited 2 August 2025]. pp. 1-5. https://
ieeexplore.ieee.org/document/10635520/.

This study introduces a zero-shot self-supervised learning technique on CXR used

for PdTB, recording a sensitivity value of 90% and 0.95 as AUC, very crucial,

especially in places with low resources for diagnostics.

12. Lan XH, Zhang YX, Yuan WH, et al. Image-based deep learning in diagnosing

mm  mycoplasma pneumonia on pediatric chest X-rays. BMC Pediatr 2024; 24:720.

Exceptional CNN-based deep learning techniques effectively differentiate Myco-

plasma pneumonia from PdTB in CXR, achieving 88% sensitivity and a 0.82 AUC,

thereby enhancing differential diagnosis in pediatric respiratory disorders.

13. Yilmaz Y. Stacked ensemble modeling for improved tuberculosis treatment

m  outcome prediction in pediatric cases. Concurr Comput Pract Exp 2024; 36:
e8089.

Utilizing stacked ensemble machine learning for the prediction of PdTB therapeutic

outcomes with 91.2% an accuracy rate and 0.95 an AUC, providing predictive

insights that facilitate individualized therapy for children.

14. Saini A, Guleria K, Sharma S. Performance Comparison of Deep Learning
Models in Detecting Tuberculosis and Pneumonia from Chest X-Rays [Inter-
net]. In: 2024 5th IEEE Global Conference for Advancement in Technology
(GCAT). Bangalore, India: IEEE; 2024 [cited 2 August 2025]. pp. 1-5. https://
ieeexplore.ieee.org/document/10924075/.

Volume 38 o Number 2 o April 2026

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.


https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2024
https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2024
https://www.journalimcms.org/journal/predicting-treatment-unfavourable-in-pulmonary-tuberculosis-patients-using-stacking-ensemble-machine-learning-approach/
https://www.journalimcms.org/journal/predicting-treatment-unfavourable-in-pulmonary-tuberculosis-patients-using-stacking-ensemble-machine-learning-approach/
https://www.journalimcms.org/journal/predicting-treatment-unfavourable-in-pulmonary-tuberculosis-patients-using-stacking-ensemble-machine-learning-approach/
https://ieeexplore.ieee.org/document/10635520/
https://ieeexplore.ieee.org/document/10635520/
https://ieeexplore.ieee.org/document/10924075/
https://ieeexplore.ieee.org/document/10924075/

Artificial intelligence and tuberculosis disease Emegano ef al.

15. Haque B, Siddiqui EA, Gupta A. Optimized tuberculosis image classification in

mm  chest X-rays using transfer learning and hyper parameters [Internet]. In: 2025
|EEE International Students’ Conference on Electrical, Electronics and Com-
puter Science (SCEECS). Bhopal, India: IEEE; 2025 [cited 2 August 2025].
pp. 1-6. https://ieeexplore.ieee.org/document/10940331/.

Outstanding because it improves transfer learning hyperparameters for CXR

analysis in PdTB classification, with an accuracy rate of 98% and AUC value

of 0.98, illustrating scalable artificial intelligence advancements for resource-
constrained environments.

16. Gomez-Valverde JJ, Sanchez-Jacob R, Ribd JL, et al. Chest X-ray—based tele-
medicine platform for pediatric tuberculosis diagnosis in low-resource settings:
development and validation study. JMIR Pediatr Parent 2024; 7:€51743.

17. Aurangzeb B, Robert D, Baard C, et al. Evaluating the accuracy of artificial

m  intelligence-powered chest X-ray diagnosis for paediatric pulmonary tubercu-
losis (EVAL-PAEDTBAID): study protocol for a multicentre diagnostic accu-
racy study. BMJ Open 2025; 15:¢105881.

A specialized study for the EVAL-PAEDTBAID multicenter protocol that assesses

the diagnostic performance of AI-CXR in Pd pulmonary TB, demonstrating a

sensitivity value of 90% and facilitating uniform international validation.

18. Fossati A, Wambi P, Jaganath D, et al. Plasma proteomics for biomarker

mm discovery in childhood tuberculosis. Nat Commun 2025; 16:6657.

Exceptional in finding plasma proteome biomarkers for PdTB by UHPLC-HRMS,

achieving an AUC of 0.87-0.88, offering an economical alternative to conventional

radiography techniques in paucibacillary instances.

19. Basu S, Chakraborty S. A comprehensive review of the diagnostics for

m  pediatric tuberculosis based on assay time, ease of operation, and perfor-
mance. Microorganisms 2025; 13:178.

Special interest because it provides an up-to-date review PdTB diagnostic

procedure that is rapid and easy to use, with special emphasis on the role artificial

intelligence played in PdTB by achieving 85% sensitivity is a guide for point-of-care

(POC) innovations.

20. Picoli KS, Ramos FRS, Silva DMGVD, et al. Mobile application prototyping
using artificial intelligence to support childhood tuberculosis diagnosis. Rev
Bras Enferm 2025; 78:20240398.

21. Chen S,Wang C, Zou Y, et al. Tuberculosis-targeted next-generation sequen-

= cing and machine learning: an ultrasensitive diagnostic strategy for pauciba-
cillary pulmonary tuberculosis and tuberculous meningitis. Clin Chim Acta
2024; 553:117697.

Specialized integration of NGS with machine learning for the ultrasensitive detection

of paucibacillary tuberculosis and meningitis, achieving a sensitivity value of 97.01%

in cerebrospinal fluid, tackling diagnostic problems in severe pediatric cases.

22. Bijker EM, Smith JP, Mchembere W, et al. Exhaled breath analysis: a promising
triage test for tuberculosis in young children. Tuberculosis 2024; 149:102566.

23. Zeng Y, Lu H, Li S, et al. Risk prediction of liver injury in pediatric tuberculosis

mm treatment: development of an automated machine learning model. Drug Des
Devel Ther 2025; 19:239-250.

This study utilizes an automated machine learning algorithm that predicts the risk of

liver impairment in PdTB treatment, recording an AUC value of 0.838, thereby

facilitating safer medical treatment for children at a high risk.

24. Al tool regulatory cleared for early detection of TB in children aged 0-3years,

mm promising faster diagnosis [Internet]. https://www.eatg.org/ [Accessed 28

1531-698X Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

November 2025]. https://www.eatg.org/hiv-news/ai-tool-regulatory-cleared-for-
early-detection-of-tb-in-children-aged-0-3-years-promising-faster-diagnosis/.

It has an outstanding performance by using an approved clinical artificial intelli-

gence technology for the detection of PbTB. It showcases a real-world application.

25. Kim HJ, Kwak N, Yoon SH, et al. Artificial intelligence-based radiographic

m  extent analysis to predict tuberculosis treatment outcomes: a multicenter
cohort study. Sci Rep 2024; 14:13162.

This is another special study showcasing personalized treatment implementation.

26. Asori M, Mpuure DMN, Katey D, Gyasi RM. Predicting and improving diag-
nosis of tuberculosis outcomes in South Africa using machine learning
techniques. PLOS Glob Public Health 2025; 5:e¢0004674.

27. Hong EK, Kim HW, Song OK, et al. Multimodal generative Artificial Intelli-
gence Model for Creating Radiology reports for chest radiographs in
patients undergoing tuberculosis screening. Am J Roentgenol 2025;
225:€2533059.

28. Kazemzadeh S, Kiraly AP, Nabulsi Z, et al. Prospective multi-site validation of Al

mm to detect tuberculosis and chest X-ray abnormalites. NEJM Al [Intemet] 2024
[Accessed 28 November 2025]; 1. https://ai.nejm.org/doi/10.1056/Aloa2400018.

Exceptional because of multiple site implementation, can be utilized globally

because of its clinical performance deployment based on the accuracy values.

29. Binegdie Ab, Argaw R, Worku A, et al. Role of artificial intelligence enabled

m  chest X-ray interpretation to detect pulmonary tuberculosis in a low- income
country. Am J Respir Crit Care Med 2025; 211:A3302-A13302.

It is special because the CXR result interpretation is significant in low-resource

settings.

30. Otoupalova E, Mmbaga BT, Thomas TA. The quest for a child-friendly Tuber-
culosis Triage Test. J Pediatr Infect Dis Soc 2022; 11:307-309.

31. Kusejko K, Arefian M, Duroux D, et al. Inflammation and B cell activation define
a plasma proteome signature predicting tuberculosis in people with HIV. mBio
2025; 16:¢0158525.

This is outstanding because it employs a sophisticated proteomic-Al combination

that reveals a biological signature that precisely predicts risk of TB, especially in

co-infected individuals with HIV, representing a significant advancement in host-
mediated precision diagnosis.

32. Kokkotis C, Moustakidis S, Swift SJ, et al. Artificial intelligence and machine
learning in the diagnosis and prognosis of diseases through breath analysis: a
scoping review. Information 2025; 16:968.

33. Menon S, Koura KG. Atrtificial intelligence for tuberculosis control: a scoping
review of applications in public health. J Glob Health 2025; 15:04192.

34. Zhang F, Yang Z, Geng X, et al. Using machine learning methods to predict
early treatment outcomes for multidrug-resistant or rifampicin-resistant tuber-
culosis to enhance patient cure rates: development and validation of multiple
models. J Med Internet Res 2025; 27:¢69998.

35. Mortazavi-Moghaddam SG, Pagheh AS, Ahmadpour E, et al. Tuberculous
meningitis and miliary tuberculosis in Iran: a review. Asian Pac J Trop Med
2022; 15:143-152.

36. Barac A, Kosmidis C, Alastruey-lzquierdo A, et al. Chronic pulmonary
aspergillosis update: a year in review. Med Mycol 2019; 57 (Suppl 2):
S104-S109.

37. Lv H, Zhang X, Zhang X, et al. Global prevalence and burden of multidrug-
resistant tuberculosis from 1990 to 2019. BMC Infect Dis 2024; 24:243.

www.co-pediatrics.com 161

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.


https://ieeexplore.ieee.org/document/10940331/
https://www.eatg.org/
https://www.eatg.org/hiv-news/ai-tool-regulatory-cleared-for-early-detection-of-tb-in-children-aged-0-3-years-promising-faster-diagnosis/
https://www.eatg.org/hiv-news/ai-tool-regulatory-cleared-for-early-detection-of-tb-in-children-aged-0-3-years-promising-faster-diagnosis/
https://ai.nejm.org/doi/10.1056/AIoa2400018



