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01 VUNO Med®-Chest X-ray™
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Trained with strongly labelled quality data from Asan Medical Center and SNUH (100% CT confirmed data)
Automatically detects and reports major abnormal findings in chest PA X-ray images

Validated by multiple centers and multiple devices

Detects in 1.x seconds (GPU — above RTX 2070)
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01 VUNO Med®-Chest X-ray™

% Detects 5 findings (Nodule/Mass, Consolidation, Interstitial Opacity, Pleural Effusion, Pneumothorax)

% Capable of detecting 3 (Nodule/Mass, Consolidation, Interstitial Opacity) out of 4 patterns (Nodule/Mass,

Consolidation, Interstitial Opacity, Atelectasis) that can be caused by increased opacity

- Clinically important Atelectasis is often misdiagnosed as mass

- With a combination of above findings, major lung diseases (Malignancy, TB, Pneumonia, ILD) can be identified.

D)

L)

above. (Oral Presentation, RSNA 2019)

Nodule/Mass -

Pleural Effusion -

Pneumothorax -

Interstitial Opacity - -

» The current regulatory cleared version enables detection of TB and Pneumonia using a combination of 5 findings
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01 VUNO Med®-Chest X-ray™

¢ Clinical test for regulatory approval
- Proven validation through a reader study

- Both groups showed the improved results through Al CAD

Clinical Test For Regulatory Approval

Randomized, Crossover

Without CAD With CAD
Randomization Washout

With CAD Without CAD

?.

Mo

Without CAD With CAD P

Non-thoracic
Radiologist

Radiology Resident  0.873 (0.842 — 0.905) 0.940 (0.916 — 0.965) <0.001***
0.893 (0.863 - 0.923) 0.957 (0.935 - 0.979) <0.0071***

Thoracic Radiologist 0.920 (0.892 — 0.948) 0.963 (0.944 - 0.982) <0.001***

Reading Time(s) with/without
using VUNO Med®-Chest X-ray

19

155
12
- B
5
Average
Reading Time

W/0 CAD (+17.285) [} W CAD(¢6.05s)

Reading Time Reduction:
A. Without CAD: 18.85 +17.28 s
B. With CAD: 9.44 +6.05 s



01 VUNO Med®-Chest X-ray™ (European Radiology)

Accuracy & Validation Data

European Radiology
https//doi.org/10.1007/500330-019-06532-x

» Key points. The DLD system was feasible for detection with
p— pattern classification of multiclass lesions on chest
()] radiographs.

Check for
updates

Deep learning-based detection system for multiclass lesions on chest
radiographs: comparison with observer readings

» The DLD system had high performance of image-wise

classification as normal or abnormal chest radiographs
(© Eiropean Skt of Radilogy 2015 oI 18 Ocober 2012 (AUROC, 0.985) and showed especially high specificity
Abstract (99 . O%) .

Objective To investigate the feasibility of a deep learning—based detection (DLD) system for multiclass lesions on chest radio-
graph, in comparison with observers.

Methods A total of 15,809 chest radiographs were collected from two tertiary hospitals (7204 normal and 8605 abnormal with
nodule/mass, interstitial opacity, pleural effusion, or pneumothorax). Except for the test set (100 normal and 100 abnormal

Sohee Park' - Sang Min Lee' ¢ - Kyung Hee Lee? - Kyu-Hwan Jung® - Woong Bae? - Jooae Choe' - Joon Beom Seo'’

(nodule/mass, 70; interstitial opacity, 10; pleural effusion, 10; pneumothorax, 10)), radiographs were used to develop a DLD | I n IeSIOn _Wlse dete Ctl 0 n Of m u Itl CIaSS IeSIO nS the D LD

system for detecting multiclass lesions. The diagnostic performance of the developed model and that of nine observers with !

varying experiences were evaluated and compared using area under the receiver operating characteristic curve (AUROC), on a .
per-image basis, and jackknife alternative free-response receiver operating characteristic figure of merit (FOM) on a per-lesion SySte m O Utpe rfo rm ed al I 9 O bse rve rS (FO M ) O . 962 VS . 0 . 886 )
hacie The falee-nncitive fmetion wae alen ealenlated

P<0.001).

» Results. Compared with the group-averaged observations,
the DLD system demonstrated significantly higher
performances on image-wise normal/abnormal classification
and lesionwise detection with pattern classification (AUROC,

0.985 vs. 0.958; P=0.001; FOM, 0.962 vs. 0.886; P<0.001).

T In lesion-wise detection, the DLD system outperformed all

A nine observers.

itiv
Lesion Localization Fraction

asle Posttive Fraction

* Deep learning-based detection system for multiclass lesions on chest radiographs: comparison with observer readings (European Radiology, First Online: 20 November 2019)
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NEJM: pneumonia and pleural effusion were found in patients with coronavirus

Lancet: Interstitial Opacity (GGO) and Consolidation were found in patients with coronavirus

All those findings can be detected by VUNO Med®-Chest X-ray™

EDITORIAL

nCoV Outbreak

Medical Journals and the 2019-

3 The NEW ENGLAND
JOURNAL of MEDICINE

IMAGES IN CLINICAL
MEDICINE
Fluorouracil-Induced
Hyperpigmentation

Notable Articles 0f 2019

1 exclusive collection

ORIGINAL ARTICLE

CLINICAL DECISIONS
Choosing a Mass Immunization
Program against Meningococcal

SUBSCRIBE -
‘OR RENEW

ORIGINAL ARTICLE
Teprotumumab for the
Treatment of Active Thyro
Disease

A Novel Coronavirus from Patients with Pneumonia in China, 2019

Na Zhu, Ph.D., Dingyu Zhang, M.D., Wenling Wang, Ph.D., Xinwang Li, M.D., Bo Yang, M.S., Jingdong Song, Ph.D.,

Xiang Zhao, Ph.D., Baoying Huang, Ph.D.,

Weifeng Shi, Ph.D., Roujian Lu, M.D., Peihua Niu, Ph.D., Faxian Zhan, Ph.D., et al., for the China Novel Coronavirus Investigating and Research Team

Article  Figures/Media Metrics

17 References 1 Citing Article

Summary

In December 2019, a cluster of patients with pneumonia of unknown cause was linked to a
seafood wholesale market in Wuhan, China. A previously unknown betacoronavirus was
discovered through the use of unbiased sequencing in samples from patients with pneumonia.
Human airway epithelial cells were used to isolate a novel coronavirus, named 2019-nCoV, which
formed another clade within the subgenus sarbecovirus, Orthocoronavirinae subfamily.
Different from both MERS-CoV and SARS-CoV, 2019-nCoV is the seventh member of the family
of coronaviruses that infect humans. Enhanced surveillance and further investigation are
ongoing. (Funded by the National Key Research and Development Program of China and the
National Major Project for Control and Prevention of Infectious Disease in China.)

MERGING AND REEMERGING PATHOGENS ARE GLOBAL CHALLENGES FOR
public health.! Coronaviruses are enveloped RNA viruses that are distributed broadly
among humans, other mammals, and birds and that cause respiratory, enteric, hepatic,

and neurologic diseases.?? Six coronavirus species are known to cause human disease.? Four

viruses — 229E, OC43, NL63, and HKU1 — are prevalent and typically cause common cold
symptoms in immunocompetent individuals.* The two other strains — severe acute respiratory
syndrome coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-

CoV) — are zoonotic in origin and have been linked to sometimes fatal illness.> SARS-CoV was

the causal agent of the severe acute respiratory syndrome outbreaks in 2002 and 2003 in

January 24, 2020
DOI: 10.1056/NE|Moa2001017

Related Articles

EDITORIAL |AN 24, 2020
Another Decade, Another Coronavirus

S. Perlman

NEM
CareerCenter

PHYSICIAN JOBS JANUARY 27, 2020

Hematology / Oncology New York City, New York
Medical Oncologist (non-surgical) Specializing in Breast -
Lenox Hill Hospital

Geriatrics Massachusetts
Geriatrician
Dermatology New York

Large multispecialty practice Seeking Dermatologist

Anesthesiology Eureka, California
Anesthesiclogy and Pain Management Physician

Faculty La Jolla, California

Fxcellence Prafessar in Health Sciences - Assistant
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Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China

Prof Chaolin Huang, MD * « Yeming Wang, MD * . Prof Xingwang Li, MD * .« Prof Lili Ren, PhD *
Prof Jianping Zhao, MD * .« YiHu, MD * . etal. Show all authors « Show footnotes

Published: January 24,2020 - DOI: https://doi.org/10.1016/S0140-6736(20)30183-5

Summary

Background

Arecent cluster of pneumonia cases in Wuhan, China, was caused by
a novel betacoronavirus, the 2019 novel coronavirus (2019-nCoV).
We report the epidemiological, clinical, laboratory, and radiological
characteristics and treatment and clinical outcomes of these
patients.

Methods

All patients with suspected 2019-nCoV were admitted to a
designated hospital in Wuhan. We prospectively collected and
analysed data on patients with laboratory-confirmed 2019-nCoV
infection by real-time RT-PCR and next-generation sequencing. Data
were obtained with standardised data collection forms shared by the
International Severe Acute Respiratory and Emerging Infection
Consortium from electronic medical records. Researchers also
directly communicated with patients or their families to ascertain
epidemiological and symptom data. Outcomes were also compared
between patients who had been admitted to the intensive care unit
(ICU) and those who had not.

[NEJM, 2019/01/24 H H]

[The Lancet, 2019/01/24 Y H]



02 Offering

% Detects relevant findings: Pneumonia, Pleural Effusion, Consolidation, Interstitial Opacity
s Serves as an effective tool to identify patients with Coronavirus

s Can be deployed widely across all screening centers
Lung Abnormalities / Hemorrhage

@nsolidatio% Edema

@Stitial Opacity - > |

- Lung Cancer
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_ __> Confirmed findings which were in patients with Coronavirus
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Pleural Effusion Sample Output #4
& Consolidation
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View The Invisible
Know the Unknown

Al is here to conquer the world. Healthcare is no exception, as Al technology is being used to solve
many problems and improve healthcare. Deep learning algorithms that are trained on large sets of
data are performing just as well as their human counterparts if not exceeding them. The key
strength in Al is not just in its accuracy, however. Al is integrating into physician workflow and
improving outcomes, offering a completely new user experience that previously did not exist, and is
already making a meaningful impact today. Al is inundating a new era, and VUNO is making these
products affordable and readily available to the public. We will always consider what physicians
really need and we will create solutions through Al technology.
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View the Invisible, Know the Unknown



