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Figure 1 Output form Model Contain bounding boxes and confidence
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In this project study, 13504 Image of Tuberculosis confirmed patients
imaged, 15427 Image of Cardiomegaly confirmed patients imaged, 12324 Image of
Pneumothorax confirmed patients imaged, and more than 100000 matching CXRs
of normal patients imaged were collected in Thailand hospital and used to build a
deep learning 3 model of YOLO object detection for detecting patients positive in
3 diseases. You Only Look Once (YOLO) proposes using an end-to-end neural
network that makes predictions of bounding boxes and class probabilities all at
once and is enhanced by process of generating new transformed versions of
images from the given image dataset to increase its diversity and process of
accurately identifying regions and boundaries of the lung field from surrounding
thoracic tissue. And used confidence threshold above 0.5 to detect positive case

of diseases
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Finding Nnon-te Nve Nconcensus
Abnormality 53 448 158
Small opacity 33 374 135
Primary nodular 1 274 98
Primary reticular 32 87 21
Secondary nodular 9 224 76
Secondary reticular 24 125 30
Large opacity 2 349 119
Mass/nodule 2 114 29
Cavity 0 242 81
Fibrosis 7 196 58
Calcification 5 61 12
Pleural effusion 0 99 34
Pleural thickening 7 122 39
Pneumothorax 0 1 0
Hilar adenopathy 2 87 18
Mediastinal adenopathy 1 30 7
Consistent with tuberculosis 0 422 144
Active Tuberculosis 0 387 136
Patchy infiltration 0 265 99
Cavity with surrounding 0 210 73
consolidation
Unilateral hilar/paratracheal 0 39 5
lymph node enlargement
Pleural effusion 0 52 15
Miliary nodules 0 74 20
Indeterminate tuberculosis 0 35
Reticulonodular infiltration 0 22
Destroyed lung or 0 3
bronchiectasis
Inconsistent with tuberculosis 450 28 156
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ICC(2,3), Cohen’s kappa t.8¥ Fleiss’ kappa

Finding Agreement ICC Cohen’s Fleiss’
Abnormality 0.8956 0.9181 0.7884 0.7884
Small opacity 0.8356 0.8584 0.6681 0.6681
Primary nodular 0.8422 0.8357 0.6281 0.6282
Primary reticular 0.7911 0.2301 0.0892 0.0897
Secondary nodular 0.7222 0.5352 0.2751 0.2761
Secondary reticular 0.7578 0.3006 0.1260 0.1233
Large opacity 0.8800 0.8993 0.7477 0.7478
Mass/nodule 0.8378 0.5365 0.2777 0.2776
Cavity 0.8600 0.8449 0.6446 0.6439
Fibrosis 0.7978 0.6866 0.4212 0.4212
Calcification 0.8889 0.4027 0.1829 0.1825
Pleural effusion 0.9578 0.9163 0.7838 0.7844
Pleural thickening 0.8711 0.7319 0.4762 0.4752
Pneumothorax 0.9978 0.0000 0.0000 0.0000
Hilar adenopathy 0.8644 0.4867 0.2395 0.2394
Mediastinal adenopathy 0.9556 0.6008 0.3130 0.3318
Consistent with tuberculosis 0.9644 0.9751 0.9286 0.9286
Active Tuberculosis 0.9178 0.9373 0.8323 0.8323
Patchy infiltration 0.8178 0.7940 0.5613 0.5614
Cavity with surrounding 0.8333 0.7755 0.5333 0.5342
consolidation
Unilateral hilar/paratracheal 0.9244 0.2289 0.0846 0.0887
lymph node enlargement
Pleural effusion 0.9444 0.7431 0.4941 0.4897
Miliary nodules 0.8978 0.5905 0.3212 0.3227
Indeterminate tuberculosis 0.9444 0.5114 0.2588 0.2568
Reticulonodular infiltration 0.9600 0.3705 0.1947 0.1613
Destroyed lung or 0.9933 0.0067 0.0015 0.0033
bronchiectasis
Inconsistent with tuberculosis 0.9644 0.9751 0.9286 0.9286
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ICC/Kappa Statistic Strength of Agreement
<0.00 Poor
0.00 - 0.20 Slight
0.21-0.40 Fair
0.41 -0.60 Moderate
0.61 - 0.80 Substantial
0.81-1.00 Almost Perfect

Landis, J. R., & Koch, G. G. (1977). The Measurement of Observer Agreement for Categorical
Data. In Biometrics (Vol. 33, Issue 1, p. 159). JSTOR. https://doi.org/10.2307/2529310
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Finding N Threshold Pairwise Agreement Cohen’s Kappa
“B” vs “B!! “B” VS AI “B” vs “B!! “B” VS AI
Tuberculosis 422 0.50 0.9635 0.9167 0.9261 0.8324

lunsiadssninmwlumaifasvesudazsoslsaiulsinast el (Sensitivity), Awdn

iz (Specificity), sansumavhwegthefiduliafignédas (Positive Prediction Rate, PPR) waz
aandmwmathwedthenlidulinfigndas (Negative Prediction Rate, NPR) dasinus#in1yifiaan

(Diagnostic Threshold) fiszulasguda MufsRuldnam ROC Eunu
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Finding

Threshold

Specificity

Sensitivity

PPV

NPV

AUROC

Tuberculosis

422

0.50

0.9331

0.8981

0.9221

0.9121

0.9688
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ROC Curves for Findings
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0o - —— Tuberculosis (AUROC=0.9688)
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1 - Specificity (False Positive Rate)
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§WIuN1INasay MAI-CXRv4-Object (Build 032023) 1183%% 1.0.0 n13gKAa lddIT1891%
s0815A%1 1 57813 A8 Tuberculosis

31MA13199 6 LiaLfiy Pairwise Agreement ez Cohen's Kappa 333193 98unNng Ry
Tygise@ug (‘B vs Al) Laz3afunndaianu (“B” vs “B”) wa? MAI-CXRv4-Object 1385%4 1.0.0
(Build 032023) lua1ur89n153%3a83wl3A (Tuberculosis) %aﬂrytywﬂszﬁmﬁﬁﬂ:uuuﬁa HNINTIE
uwwneiat 4.68% &ML Pairwise Agreement sz AzuuutasnITIFUNNSaE 9.37% §11TU Cohen’s
Kappa (N = 422)

A1319N 6 ANULANGIIIZATING Pairwise Agreement ez Cohen’s Kappa

Finding Pairwise Agreement Cohen’s Kappa
Bvs “B” | “B” vs Al Diff “B” vs “B” | “B” vs Al Diff
Tuberculosis 0.9635 0.9167 -4.68% 0.9261 0.8324 -9.37%

ludruzasnisnaniasimlsatan MAI-CXRv4-Object 178554 1.0.0 (Build 032023) L1l
Aerzviuurataya 1A $1u3n 300 MW wudwﬂizﬁ?‘n%nwwiuﬂ'}ﬁﬁaiﬂfmkﬂlﬂéTLﬁmﬁ‘u%'aﬁLLWﬂzT
E umwu‘ﬂl@mﬁ%lmsu (AUROC) azm 0.9688 1A%} (Sensitivity) azm 0.8981 LAZA
ANNILNE (Specificity) azm 0.9331 ‘Yl Threshold 1T 0.50
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8198909, NWH The Target Product Profiles (TPPs) for a rapid non-sputum-based biomarker
test for tuberculosis detection W83 World Health Organisation (WHO) AUANT19N 7 dnladue
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¢34 7 TPP for a rapid non-sputum-based biomarker test for tuberculosis detection

Minimal Requirements Optimal Requirements
Sensitivity Specificity Sensitivity Specificity
Smear-replacement test Overall >80% 98% Overall >95% 98%
Positive >99% Positive >99%
Negative >60% Negative >68%
Non-sputum based Overall >65% 98% Positive >98% 98%
biomarker test Positive >98% Negative >68%
Triage test 90% 70% 95% 80%

LONFITH9D: https://academic.oup.com/jid/article/211/suppl 2/S29/2490781

HAANTUBIN1TAANTEIIMlIAY 8@ MAI-CXRv4-Object L385T% 1.0.0 (Build 032023) 14
Threshold 619 9 ilaLfivuriuinmst WHO TPP lasriwualdidudn Threshold figafigafiazyinlidn
Specificity wudinnulnaiAsariu WHO TPP unnfiga naawsi lanuduaia1inm 8

@13197 8 A1 Sensitivity Wae Specificity 1 Threshold @19 § aaLnmst WHO TPP

Threshold | Sensitivity | Specificity
0.6257 0.8554 0.9833
0.5000 0.8981 0.9331
0.1264 0.9597 0.8180
0.0628 0.9787 0.7343

nathfatmaaninldlUSo s uiuINmal WHO TPP Wu31 MAI-CXRv4-Object ThbHN%
Lo Triage test Viﬂ,u Minimal Requirements L@z Optimal Requirements WRZHIWLN Y Smear-
replacement test LAz Non-sputum based biomarker test f19IULN s Minimal Requirements s’fjawa
mMINagay "L@Tgﬂagﬂlumﬁaﬁ' 9

@13190 9 HANTNARBLNNIAANTBII L IALaA MAI-CXRv4-Object auLnausi WHO TPP

Minimal Requirements Optimal Requirements
Smear-replacement test N laisinn
Non-sputum based biomarker test N laisinn
Triage test N N
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