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Abstract

Background: The chest X-ray images could be interpreted utilizing "Al Chest 4All (DMS-TU) For Thai People". This study
aimed to evaluate the performance of this artificial intelligence system in tuberculosis screening. Methods: A total of
7,175 chest X-ray images from the check-up group at Udonthani Cancer Hospital were employed as the subjects. Data
were collected retrospectively between July 2", 2020, and September 30", 2023. The interpretation results of the Al
Chest 4All (DMS-TU) For Thai People were compared with those of the radiologist, focusing on sensitivity, specificity,

and accuracy. Results: The findings revealed that the values for sensitivity, specificity, and accuracy were 87.50, 98.60,
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and 98.53 respectively. Conclusion: These results demonstrate the potential of Al Chest 4 All (DMS-TU) For Thai People

in efficiently screening for tuberculosis, rapidly identifying patients, enabling immediate treatment, achieving more

effective tuberculosis control, and reducing the number of tuberculosis cases.
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LR**
Disease Sens* Spec* Acc* AUC* PPV* NPV* LR* LR
(95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Suspected 87.50 98.60 98.53 93.00 21.70 99.90 61.88 0.13
active (71.00- (98.30- (87.00- (14.90- (99.90- (48.98-78.18) (0.05-0.32)
pulmonary 96.60) 98.80) 99.00) 29.80) 100.00)
B

Remark :* = Percentage, ** = Likelihood ratios

: Sens; sensitivity, Spec; specificity, PPV; Positive predictive value, NPV; Negative predictive value, Acc; Accuracy,

AUC; Area under ROC curve, LR*; Positive likelihood ratios, LR; Negative likelihood ratios
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Gold standard (Radiologist)
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HALIN HAUINA3 (TP) HauINa (FP)
Test (Al) (+) 28 101 129
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32 7,143 7,175

Remark: Gold standard (Radiologist); n1sulanannanesaansanmiafaaunng
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. FN; False Negative (n1sudaraninanedsdnsasansas Al lliduioulsalunguitheduinulsass)

1.00
L

r

0.50 0.75
L |

Sensitivity

0.25
L

o
(=1
o

T T
0.00 0.25

Area under ROC curve = 0.93

0.50
1 - specificity

T
0.75 1.00

gﬂﬁ 3 N9 uaRe ROC curve 1adnsilanannaesedns9aanaaauinngsu Al Chest 4All (DMS-TU) For Thai People

4‘ vV o ¢ v a
Waldnnsudanavasdadunndansas

ansananisAne
nsAnUszananmnisaansasinulsalnalduinngsy
Al Chest 4 All (DMS-TU) For Thai People Tulsswanuna
Uz1599A 9818 wudnlAn AUC winfiu 93.00 (95% Cl:
87.00-99.00) wamnamnuaungalunisanuuniuisaaan
mnnzﬁuﬂuﬂnmui:ﬁuﬁﬁﬁu A" Sensitivity inffusas
av 87.50 wamsneAnua1unsalunisnsanuinuisals
Qnéaaiu¥anay 87.50 tufa drirawduiulsa 100
AULNAFIIRY Al aznUALTNaNT1gATIa U lsAWNNY
87 AU uanINtANLLLE U1 HuTANTI Al Chest 4
All (DMS-TU) For Thai People @ansasiilsm AA1A1Y
LUENYNGL 98.53 HAIINNNTRNWILLIANLFaAAS DI
uanisAnuIn1slduuudnaaassuditednuaniulsalu
dszimAlng waz Anuagu fiflAnAuannsalunsuen
Tsawirfiu 92.00° TagAiAusuisnlunsueniulsaat
Tuszduaidey waznainnniednunihduldlufianag
wenfunsAnen lulssinaAtiapanme Unfannu wazau

The Thai Journal of Radiological Technology

S0 2 N9ANEN TiANAILEILNsnszFuABaLlung
weinToulsalaeldioyoynusraugivindiu 92.00, 90.34, 93.00
uaz 99.44 pnuansu® 78 lutsymalng u Teaweuna
wiszum Yauiaan ladnisAnwinisulanainulsnann
nnanaFianswanseiiyaidssfuvglaaldainisuas
fihafiRansulnsunndiinufuaiasiialunisgieds
WU Sensitivity infiuSasay 85.42 Specificity MU
Yamar 76.39 way AUC infiu 88.50 (95% Cl: 84.20—
92.80)" TmziA Sensitivity Waz AUC waenisdnenil
arulndiAsstudaBauiisuiunisuwanatulsaan
ANaasednsanal8uTangsy Al Chest 4 All (DMS-
TU) For Thai People

Tunguilfiulsnads 91uau 4 98 anTiane 32 57
Anufufasas 12.50 wazwunauInaas (GRidutulsn usiua
pearliifunulen) ludseiifunguinlsadanuuuium
(Atypical Pulmonary TB and miliary TB) ¥inl#uimnssy Al
Chest 4 All (DMS-TU) For Thai Peopletttlaa a1y
Aeunafunuudu Aeasdeieululan wazasdunisinia
Uandniaumez ldlasuuuuidunssgurasinlsadand
AULAE

6 Volume 50, No.1:2025



FA3UET AITUNY LAZALE

nsulanauasuinngsy Al Chest 4 All (DMS-TU) For
Thai People laudanaifumfasasiAfauws 0-100 wuin

'
oA

ﬂepmLﬂu'imiiﬂﬁmmiLLﬂamaﬁgmceﬁaﬂa: 50 uaznguilal
Wutulsalirinisudanatiasniifaaas 50 91NNa
nsAnedunTaasuneladiinisulana’anmAnsanas
anunenldaniaaay 50 dralunisnansaiinisudananis

Tuiulsn uazldiduinlsanssaguundngrutilssing

AdalaUaLU
N1guENENan1InAaaulsrangnInniIsAansasinilsm
UAIUTANTTN Al Chest 4 All (DMS-TU) For Thai People
uiNudl Afuuniuansing uazilarugnaasiulsngs du
MafiLTarMuEINNSD LazAMuLNERdalTuLTANTsyY
Al Chest 4 All (DMS-TU) For Thai People Tunnsiinl
ﬁuwﬁmiimimﬂr?'?qaauiuuwé”ngmm?aﬂe:’%’nﬁﬁialﬂ

agunan1sAn
nuanisAnenluaiiuaniifiudannstiuianssy
Al Chest 4 All (DMS-TU) For Thai People u1aalunng
uenToulsaatnaisz@ngnm aunsnthunldifuedede
flinel¥nnsdnnsasiinnusadundeaiu arunsadum
guaadulsalasinda gihadulsardngnisinunlaiun
mimuQumiu,wéﬂ’i:awﬁm‘iimﬁﬂi:?m%mwmnﬁu uaz
aninuiugileiulss Wunisaauauassaunuliifinig
svfANAEUNs AR LTUTs AT T 2 (W.A. 2566-2570)
AiddhuszasAndninaantyminisunsszuiatulsauas
dszinalng Uil Aaasdnsgiinisalvasiulsaas
270 143 siatszang 100,000 Au Tutl w.A. 2564 lianas
wWinffu 89 matszanng 100,000 au lutl w.a. 2570 Tat
FUTLNUAENEATERST 1 ADifaTANITAUNILAZATIY
ﬁﬁaﬁﬂﬁjﬂfmﬁmimLLazﬁjﬂaﬂﬁm‘lﬁmﬁam g Yo
‘E'mu,a:Q’ﬂqaﬁmiiﬂﬁamLﬁ'hgjﬂ'a:mumﬁnmasmmmﬁfs
wazfiszananin Wunsdinaeasnisunsnszanaiiainlsn
luasaunAiuazguay saufafeiimnuaanadasiu
anaranseyaioulsa (The End TB Strategy) U18484ANIS
aunsTalan (World Health Organization: WHO) 7 &
\Whnunesidoulsalut] w.e. 2578 (p.A. 2035)

MIFIHFANALA

nnAnssuilszn@

Y @ = v
ﬂm:Q’)ﬁ)ﬂsuaﬂjaU@mI‘NWEI’m’muzLi\‘lqm‘ﬁﬁu ae ‘JV]

=
Y

a4 v P o = &
AINU Lﬂﬂ')sua\'i‘lunﬂe] AIUN auuﬂwuﬂqﬁ\ﬂqﬂq?ﬂﬂﬂqiuﬂ?\?u

Wd5aalumes
9

NEITAN9DY

[11  Kulkarni S, Jha S. Artificial radiology, and
tuberculosis: a review. Acad Radiol. 2020;27(1):71-5.
[2] Qin ZZ, Ahmed S, Sarker MS, Paul K, Adel ASS, Naheyan T, et

intelligence,

al. Tuberculosis detection from chest X-rays for triaging in a
high tuberculosis-burden setting: an evaluation of five artificial
intelligence algorithms. Lancet Digit Health. 2021;3(9):e543—
54.

[3] Cao X, Li Y, Xin H, Zhang H, Pai M, Gao L. Application of
artificial intelligence in digital chest radiography reading for
pulmonary tuberculosis screening. Chronic Dis Transl Med.
2021;7(1):35-40.

[4] Thammarach P, Khaengthanyakan S, Vongsurakrai S,
Phienphanich P, Pooprasert P, Yaemsuk A, et al. Al chest 4
all. In: 2020 42" Annual International Conference of the IEEE
Engineering in Medicine & Biology Society (EMBC) [Internet].
IEEE; 2020 [cited 2024 Jul 22]. p. 1229-33. Available from:
https://ieeexplore.ieee.org/abstract/document/9175862/

[5] Qin ZZ, Sander MS, Rai B, Titahong CN, Sudrungrot S, Laah
SN, et al. Using artificial intelligence to read chest
radiographs for tuberculosis detection: a multi-site evaluation
of the diagnostic accuracy of three deep learning systems.
Sci Rep. 2019;9(1):15000.

[6] Geric C, Qin ZZ, Denkinger CM, Kik SV, Marais B, Anjos A, et
al. The rise of artificial intelligence reading of chest X-rays for
enhanced TB diagnosis and elimination. Int J Tuberc Lung Dis.
2023;27(5):367-72.

[71 Liao Q, Feng H, Li Y, Lai X, Pan J, Zhou F, et al. Evaluation of
an artificial intelligence (Al) system to detect tuberculosis on
chest X-ray at a pilot active screening project in Guangdong,
China in 2019. J X-Ray Sci Technol. 2022;30(2):221-30.

[8]  Nijiati M, Ma J, Hu C, Tuersun A, Abulizi A, Kelimu A, et al.
Artificial intelligence assisting the early detection of active
pulmonary tuberculosis from chest X-rays: a population-based
study. Front Mol Biosci. 2022;9:874475.

9] Wadan uiaedaned. n1sUszifluanuudugnuaaniasilosiu
nFEnsendnluds HoyaUsshug (Artificial Intelligence;
Al lunnsutlanainlsatananaimsdnsasenlugthauaniia
aneasdedulsatan a.udszanmn 9.010. MsENsTTULLSNTUSY

UUAZAANERSATAUATY. 2564;4:35-45.

7 17 50 aUUN 1 ANTIAY — TWIAY 2568



