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Version 3
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Inspectra CXR is an Al-based software that analyzes adult frontal chest x-
rays for signs of abnormalities in order to prioritize them for clinical review. The
device aims to assist in prioritizing and triaging chest x-ray images. Inspectra CXR
identifies features suggestive of 8 abnormality conditions:

1. Pleural effusion
Tuberculosis
Lung opacity
Pulmonary edema
Mass
Nodule

Cardiomegaly

® N o a bk w N

Atelectasis

The standalone software consists of both on-premise and on-cloud
modules. The on-premise module interacts with the hospital Picture Archiving and
Communication System (PACS) in order to retrieve input DICOM images and de-
identify data before sending it to the on-cloud module to process. The on-cloud
deep learning algorithms then analyze chest x-rays and output structured reports
detailing probabilities of abnormalities in the image. The software is capable of
producing a secondary capture DICOM image with Al analysis results to send back
to the PACS system or display on Mylnspectra web application. The software flags
cases with suspected findings, showing passive notification on the work list to notify
qualified physicians to urgently review the suspected cases. X-rays without an
identified anomaly are placed on the worklist for a routine review, which is the
current standard of care. Inspectra CXR does not mark, highlight, or direct user
attention to a specific location on the original chest x-ray image. The device
generates a secondary image from the original image with an overlay that has to
be turned on by qualified physicians when additional information is needed in the
clinical review.

The system is compatible with adult chest radiographs starting from 15
years old. The system sorts out pediatric chest radiographs, Posterior-Anterior (PA)
Upright radiographs, irrelevant radiographs, and non-digital chest radiographs
before processing. The system provides preliminary screening which allows only
images indicated as the lung and with the patient’s age stated. Images without the
part of the patient's body identified or without the age stated will not be processed.
The device intends to only assist radiologists /trained clinicians to facilitate clinical
review of chest x-rays. It does not include clinical or patient historical data or

recommends treatments or diagnoses. The final decision has to be provided by

attending physicians or radiologists.
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Preliminary Analysis Result

ERICHY Abnormality 74%

Tuberculosis 4%

Atelectasis

Lung Opacity

Caution : Not for clinical use
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Finding Nyon-te Nts 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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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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a3197 3 M3EAINAT ICC Uas Kappa @14 Landis and Koch (1977)'

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

WHan1Inadal

mstannuassmeseniwialagls Pairwise Agreement W3afLaBaIAMUBTaUTUAY
sewisguasudazTaaunnduazdyglszauiuas Painvise Cohen’s Kappa wiasaduvoseaiia
Cohen’s Kappa 3z#indguadudazSafunnduasdygnyszang iaLSpuBUsTR IS NN ST
Toygnisz@ug (‘B” vs Al) WaesafWNgaunk (‘B” vs “B”)

g

r_-i =) 3 - 0 = | & =
f1319N 4 ﬂ'!'i'?!Lﬂ‘i"lt'ﬁﬂﬁl'!ll@l‘idﬂ%ﬂ"lUuaﬂ‘ix‘ﬁ?"lﬂ'iﬂﬁtLWﬂULLﬂiﬂ@Wuﬂﬂ‘igﬂﬂﬁ

da

Finding N Threshold Pairwise Agreement Cohen’s Kappa
“B”vs “B” | “B”vs Al | “B”vs “B” | “B” vs Al
Abnormality 501 * 0.9007 0.8811 0.7993 0.7578
Tuberculosis 422 0.43 0.9635 0.9411 0.9261 0.8817
Opacity” 464 0.38 0.9087 0.9244 0.8190 0.8488
Pleural Effusion 99 0.17 0.9578 0.9544 0.7838 0.7704

*Opacity combines small and large opacities.
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Finding N | Threshold | Specificity | Sensitivity | PPV NPV | AUROC
Abnormality 501 * 0.9248 0.8802 0.9363 | 0.8601 | 0.9573
Tuberculosis 422 0.43 0.9498 0.9313 0.9424 | 0.9400 | 0.9868
Opacity* 464 0.38 0.9312 0.9181 0.9342 | 0.9144 | 0.9704
Pleural Effusion 99 0.17 0.9725 0.8081 0.7843 | 0.9762 | 0.9679

*Opacity combines small and large opacities.
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ROC Curves for Findings
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Sensitivity (True Positive Rate)
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00 —es— Pleural Effusion (AUROC=0.9679)
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1 - Specificity (False Positive Rate)
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UULUNAROU fa Tuberculosis, Lung Opacity 1Lae Pleural Effusion

AN 6 ANMULANG19521 IS Pairwise Agreement LLaz Cohen’s Kappa

Finding Pairwise Agreement Cohen’s Kappa
Bvs “B” | “B” vs Al Diff “B” vs “B” | “B” vs Al Diff
Abnormality 0.9007 0.8811 -1.96% 0.7993 0.7578 -4.15%
Tuberculosis 0.9635 0.9411 -2.24% 0.9261 0.8817 -4.44%
Opacity” 0.9087 0.9244 +1.57% 0.8190 0.8488 +2.98%
Pleural Effusion 0.9578 0.9544 -0.34% 0.7838 0.7704 -1.34%

*Opacity combines small and large opacities.
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31N@15199 6 Lilaifisy Pairwise Agreement Wz Cohen's Kappa $2#319538uWneny
Tygise@ng (“B” vs Al) uazssfunndarunis (B” vs “B”) U2 Inspectra CXR V.3 fisz@nTan
Tndnsrussfunnd (@nuuandretonnin 5%) lugrusasnisifiassimlsa (Tuberculosis) 4
Toanisaugiazuuuiosninsafunndat 2.24% #1350 Pairwise Agreement Uaz azuuuiasni
T9Ruwndat) 4.44% 1130 Cohen’s Kappa (N = 422), NM3@379WL Lung Opacity FatTyniszang

fazununnnirfsFunndar 1.57% &30 Pairwise Agreement LAz AzunuuINNINTIFUNNTDY
a o . =] =
2.98% @11 31 Cohen's Kappa (N = 464), L8zN130329WU Pleural Effusion B9ty a11ls: g i
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azuuw HauninTaFuwnday 0.34% §1mTU Pairwise Agreement Uaz AzuuudauniTsRunndag
1.34% &%"3U Cohen'’s Kappa (N = 99)

lugruzasnmsaansasimlsndoa Inspectra CXR V.3 Lﬁaﬁl,ﬂ'mﬁquw"aya 1A $7%7% 300
nw wuddseansnawlunisifiadnialsalndidoeniusidunnd uasfarAuilansnaasy
(AUROC) agjfl 0.9868 ALy (Sensitivity) a8 0.9313 uazAA udNI (Specificity) agjfl
0.9498 ﬁ Threshold 11w 0.43

8198909 NTUN The Target Product Profiles (TPPs) for a rapid non-sputum-based biomarker
test for tuberculosis detection V83 World Health Organisation (WHO) aua13197 7 aniuldud
ANy Iadien Sensitivity waz Specificity AkANE1ITH

[

Gl‘l'a‘"ldﬁ 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%

LON&I981984: https://academic.oup.com/jid/article/211/suppl 2/S29/2490781

naawsuaInN1IsAansadtmlsalan Inspectra CXR V.3 1w Threshold @14 9 Lilatfisuny
st WHO TPP laariuual#iflue Threshold figsfigafiazvirlien Specificity sufianalngides
Ny WHO TPP annnga HAAWST LAt uaIaN5197 8

@317 8 @1 Sensitivity Uaz Specificity 7| Threshold 613 § @uLNMHT WHO TPP

Threshold | Sensitivity | Specificity
0.6198 0.8697 0.9832
0.4300 0.9313 0.9498
0.1761 0.9858 0.8410
0.1453 0.9929 0.7782
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Lnouad Triage test 1414 Minimal Requirements LAz Optimal Requirements LKL Ui Smear-

replacement test LAz Non-sputum based biomarker test #1131 Lnewst Minimal Requirements BINA
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gNT19N 9 HAMTNAFELNSAANIaIIIlsALaa Inspectra CXR V.3 aulntssyi WHO TPP

Minimal Requirements Optimal Requirements
Smear-replacement test W% Taisinn
Non-sputum based biomarker test W s
Triage test W% ApINs
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