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Perfecting Intelligence, Transforming Medicine






Product pipeline

Lunit INSIGHT CXR Lunit INSIGHT MMG
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Training data
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Training data




Training data

Chest X-ray Positive

= Iy B Abnorma/
‘ Chest x-ray Negatlve but CT Positive
, oy { ‘
f *\
Chest X-ray Negative






Lunit INSIGHT CXR

#Lunit INSIGHT veri012
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ABNORMALITY SCORE 83%

Nodule ‘ Calcification

Consolidation Fibrosis

Pneumothorax Pneumoperitoneum
MFDS-submitted

Cardiomegaly  Pleural Effusion

Mediastinal

Widening Atelectasis

Tuberculosis Screening



Lunit INSIGHT CXR

1.0M+

training cases

0.8M+

positive cases
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Clinical study - CXR nodule

September 2018

ORIGINAL RESEARCH - THORACIC IMAGING

Development and Validation of Deep
Learning-based Automatic Detection
Algorithm for Malignant Pulmonary Nodules
on Chest Radiographs

MD * Jong
hD) = Jae Ho Sabn,

Radiology

Nam et al
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Figure 1: Images in a 78-year-old female patient with a 1.9-cm partsolid nodule at the left upper lobe. (@) The nodule was faintly visible on the
chest radiograph (arrowheads) and was detected by 11 of 18 observers. (b) At contrastenhanced CT examination, biopsy confirmed lung adeno-
carcinoma [arrow). (¢) DLAD reported the nodule with a confidence level of 2, resulting in its detection by an additional five radiclogists and an
elevation in its confidence by eight radiologists
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Figure 2: Images in a 64-yearold male patient with a 2.2-cm lung adenccarcinoma ot the left upper lobe. (a) The nodule was faintly visible on
the chest radiograph [arrowheads) and was detected by seven of 18 observers. (b) Biopsy confirmed lung adenccarcinoma in the left upper lobe

on contrastenhanced CT image (arrow]. (¢) DLAD reported the nodule with a confidence level of 2, resulting in its defection by an additional two

radiologists and an elevated confidence level of the nodule by two radiclogists.



JAMA
March 2019 Network |Open

fon | Imaging
Development and Validation of a Deep Learning-Based
Automated Detection Algorithm for Major Thoracic Diseases
on Chest Radiographs

Eul Jin Hwag, MO, Surggigyun Park, M5, Kwang-Nam Jin, MO, Jung Im Kim, MD; 5o Yourg Chol, MD, Jorg Hyuk Lee, MD, Jin Mo Goo, MO, PhD, Jeh
Lae-Joon Yim. MD: Julien G. Cohen, MD: Gilbert . Ferrettl, MD: Chang Min Park. MD. PhD: for the DLAD Development and Cvaluation Group

Representative Case From the Observer Performance Test (Malignant Neoplasm)

Abstract Key Points A, The chest radiograph (CR) shows nodular opacity at the right lower lung field (arrowhead), which was

Quaestion Can a deep learning-based s " . .
IMPORTANCE nilerpretation of chest radiographs s a challengng task prone Lo errors, requiring .4 dhep laming initially detected by 2 of 15 observers. B, The corresponding computed tomographic (CT) image reveals a

Igorithm aceurately dise
axpert readars. An automated system that can accurately classify chest radicgraphs may help i b

nodule at the right middle lobe. C, The deep learning-based automatic detection algorithm (DLAD)
streamiing Uhe clinical workllow.
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DESIGN. SETTING, AND PARTICIPANTS This diagnostic study developed a deep leaming-based algorithm for discrimination of dwest
algoritham using single center data collected between November 1. 2016, and January 31, 201 radiographs with pulmenary malignant
algorithm was externally validated with multicenter data collec Etwee ¢ neoplismes, active tuberculasis,
A total of 54 221 chest radiograpls with normal findi oan 47 N7 indivichuals (21 556 men and preumonia. or pneumothorax

w0, 51 [16] yoars) ELAAE adicprap ith abno % demonstrated excellent and consistent
from 14 102 individuals (8373 men and 5779 women; mean [S0] age, 62 [15] years) were used to performance throughout 5 independent
develop the algorithm. A total of 486 chest radiographs with normal results and 529 with abnormal e
1 from aach participant: 38 men and 387 wamaen; maan [50] 53 [18] years) from 5

institutions were used for external validation. Fiftean physicians, inchsding nonradiclogy physicians, d +when Representative Case From the Observer Performance Test (Pneumonia)
brerchcerifiec endioiagiats.and Ehoracicradiclogs A I observar parfoimance tastig. ' A, The chest radiograph (CR) shows subtle patchy increased opacity at the left middle lung field, which was

Dat: e analyzed in August 2018,
initially missed by all 15 observers. B, The corresponding computed tomographic (CT) image shows patchy

EXPOSURES Dee n-hased alporithm = i e ground glass opacity at the left upper lobe. C, The deep learning-based automatic detection algorithm
(DLAD) correctly localized the lesion (probability score, 0.371). Seven observers correctly detected the

MAIN OUTCOMES AND MEASURES Imape-wise classification porformancos measines






Lunit INSIGHT MMG

200K+

training cases

50K+

biopsy-proven cancer
cases
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performance level
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Internal simulation — MMG breast cancer

Breast Specialists

General Radiologists

unit: % Sensitivity Specificity Sensitivity Specificity
Single reading: 1 reader 80.0 72.3 FAORS) 71.6
Double reading: 3 readers 81.9 75.4 72.5 74.7
Single reading (1 reader) + Al 86.3 73.8 83.2 75.5

Internal simulation based on clinical study for MFDS, 2019 (unpublished)







CADe(x) SaMD in MFDS (Korean FDA)

Product Class

Lunit INSIGHT

CADe Class 2 Lunit INSIGHT CXR Detect radiologic finding(s)
- Nodule (2018.08)
CADx Class 3 Lunit INSIGHT MMG (2019.07) | Detect and characterize

suspicious lesions for
breast cancer




Clinical evaluation

Internal performance validation
- Multi-national/center cases
- Standalone performance
- Classification : AUROC / sensitivity / specificity
- Localization : JAFROC / LROC

Clinical study
- Every product
- Retrospective clinical study
- Reader study (w/ CAD vs. w/o CAD)
- AUROC + Localization



Integration & Data security

& Microsoft | Azure Marketplace

n All apps for Lunit INSIGHT (38)

Luni

N

Imaging Modality

Lunit INSIGHT

Lunit Gateway

Local premises ~ De-identification



Change control

- Analysis algorithm is locked for each SW version

Algorithm training —

Feed forward (inference) >

088

< Back propagation

— Algorithm release

For MFDS (Korean FDA), if only training data is added to the same architecture,

vendors can

manage their own minor changes.



Further direction

- Global regulatory approvals (e.g. CE, FDA)

- Extend capabilities of indications
- Lunit INSIGHT CXR
- Nodule + Consolidation / Pneumothorax + 7 more radiologic findings

- Diversification of intended use
- CADe/x , CADt (Triage), Worklist prioritization, etc.

- Other modalities
- CT, DBT (Digital Breast Tomosynthesis)
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