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What are we trying to do?

Assess Risk to Detect Early Cancers
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ARTIFICIAL INTELLIGENCE

IMPROVE QUALITY THROUGH KEY CHALLENGES
 Large amounts of data

« Risk identification

e Risk stratification * Unstructured data

. Ricsk assessment » |dentify actionable insights

. Risk mitigation  Turn evidence-based knowledge

» Risk prediction INto action

 Longitudinal engagement

CONVERT DATA === [NTO INSIGHTS === [NTO ACTION
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Can Artificial Intelligence disrupt current
methodology?

YES, WITH CAVEATS....



Al HELPS
ASSESS

RISK

FOR
LUNG
CANCER
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IDENTIFY RISK

STRATIFY RISK
ANALYZE RISK

MITIGATE RISK
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

IDENTIFY
RISK

DATA MINING AND NODULE IDENTIFICATION
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CLINICAL RISK PREDICTORS ARE LIMITED AND LABORIOUS

£

PLCO M2012 BROCK, MAYO LUNG RADS FLESCHNER'’S
SOCIODEMOGRAPHIC, REQUIRES NODULE: REQUIRES NODULE:
MEDICAL HISTORY, REQUIRES SIGNIFICANT CHARACTERISTICS, SIZE, CHARACTERISTICS, SIZE,
FOUR SMOKING CLINICAL DATA CHANGE CHANGE

VARIABLES, AGE,
FAMILY HISTORY, ETC.
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ARTIFICIAL INTELLIGENCE IDENTIFIES THOSE AT RISK

£

DATA MINING DATA MINING ASSISTED SUGGESTION
NODULE DETECTION
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ARTIFICIAL INTELLIGENCE IDENTIFIES THOSE AT RISK
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ARTIFICIAL INTELLIGENCE IDENTIFIES THOSE AT RISK
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

WELLSTAR LCO: DATA MINING

NLP SCANS CT REPORTS FOR PRE-
SELECTED TERMS AND PHRASES

OUR TEAM REVIEWS REPORTS FOR
APPROPRIATE REFERRAL

IDENTIFIES PATIENTS AT RISK
BY TERMINOLOGY
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RIVERAIN

Al REMOVES
VASCULATURE
TO REVEAL
NODULES

[1] LUL | GroundGlazs | 125 mm | 888 mm™3




RIVERAIN

Al CREATES A
SUMMARY
REPORT

INSERTS INTO
POWERSCRIBE

Accession DO15-00002
Study Date 2017-11-17
Senes ¥ 485

(1]

Ground "
Glass
LUL

Avg Diameter
Min Diameter
Max Diametar
Z-Diametar
Volums

Nodule

12.5 mm
9.3 mm
15.6 mm
13.7 mm
288 mm*3

ClearRead CT
Detect Summary Report

2 Findings

[1] Image # G2

) UB Ground

Image #

Glass

LUL
"‘. »f

/ !

: -t & .

Avg Diarmeter 125 mm
Volume 888 mmA3

-

[2] Image # 113
Solid
LLL !

Avy Diarncier 4.6 mm
Volume &4 mmd

,
W Wellstar

ClearRead CT
Detect Summary Report

Accassion DO15-00002
Study Date 2017-11-17
Series # 485

Rt LeN
Volurne  3.10L 2.70L
# Findings 0 2
Largesl NA 1(12.5mm)
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ARTIFICAL INTELLIGENCE: IDENTIFY

£

AZRA Al EON LUNG CANCER RIVERAIN
AZRA Al ORCHESTRATOR

Al INTERPRETS
NODULE DETECTION

UNSTRUCTURED DATA READS CT SCAN REPORTS SCANS LDCT REPORTS
CREATES NODULE
IDENTIFIES RISK CRITERIA FOR KEY WORDS AND
TABLE,
PHRASES

LOOK-BACK
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

STRATIFY
RISK

SEPARATE LOW RISK FROM HIGH RISK




EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

STRATIFY RISK

SEPARATE HIGHER RISK FROM LOWER RISK .

BY CLINICAL FACTORS

Al STRATIFIES DATA MINING
RESULTS

IDENTIFY THOSE AT HIGHER RISK

BY TERMINOLOGY

NODULES DESCRIBED OVER 8 MM
ARE PRIORITIZED

BY NODULE SIZE ON CT

NODULE TABLE SORTS NODULES
BY SIZE

BY NODULE CHARACTER

BORDER ANALYSIS, SOLID,
SEMI-SOLID, GGO, GROWTH

,
W Wellstar
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

STRATIFY RISK

SEPARATE HIGHER RISK FROM LOWER RISK .

EON

BY TERMINOLOGY
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

STRATIFY RISK

SEPARATE HIGHER RISK FROM LOWER RISK..

WELLSTAR LCO
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RIVERAIN
STRATIFY RISK

b Findings
User responsible for confirming nodule matches

ClearRead CT

Compare Summary Report

ClearRead CT

‘: BIN P 0
urre Mol Compare Summary Report

ssion  D015-00008 D015-00008
y Date 19980303 1998-01-1
[ 1] Image & 12 Fror & 15 Accession DO S-00006 Senes & 5418 3163
<ol S e 10E-05-00

RUL Senes £ H418 RTE - %

Current Image & 77 Prior Image & 79

1664 Prior Accession DA 5-00008
; Pror Stedy Date  1998-01-01
Frior Sanes # 3163

Automatic
hodule
comparison

from current - -

and prior
exam |

T8 mrn << B & imin I 1""
A03 mm*3 == 34U mmt3 Pt

Aoax) Diairnos
Wolume

Image # 27 Prior # 29

A Diamed
olume

g Lani

220, fmim)

Largest 011 Tmim)

54 mm =< .3 mm
AT2 mum3 << 30%

A Lllameies
Wl

[4]
Solicl
HLIL |

A Diametes
Wi

Irmeag e & 40

8
-

1 1-1 -I-rI-
1054 pam®d

Mo

match

S Diamestar

B.5 mm << 4.6 mm

R T ZE1 mm3 << 55 mim®

I"u_| 1af§

5 Findings

Nodule

3.5mm

f.5mm

9 51t mm
7 mm

261 mm*3

375%

Nodule

4.6 mm

4.09 mm
.62 mm
6 mm

Avg Diamete
Min Diameter
Max Dwameater
Z-Diarnatar
Valume
Volume Change

User responsible for confirming nodule matches

5 mm?t

3

Page Gof 6
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

STRATIFY RISK

SEPARATE HIGHER RISK FROM LOWER RISK .

BY CLINICAL FACTORS

BY NODULE SIZE

AZRA Al
EON

EON

LUNG CANCER ORCHESTRATOR
LUNG CANCER ORCHESTRATOR

BY NODULE CHARACTER
BY TERMINOLOGY

AZRA Al

GGO, NON-SOLID, SOLID,
EON

SPICULATED
LUNG CANCER ORCHESTRATOR
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

ANALYZE
RISK

WHO SHOULD GET A WORKUP
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

NODULE ANALYSIS
BY Al

OPTELLUM
FDA APPROVED
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

NODULE ANALYSIS
BY Al

OPTELLUM
FDA APPROVED
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Optellum Lung Cancer Prediction (LCP) score

- The only FDA-cleared Al/Radiomics malignancy biomarker for incidentally detected nodules’-3

- Nodule malignancy score from 1 ( ) to 10 (malignant), based on neural network analysis of a standard CT
 Reimbursed by Medicare (CMS New Technology APC, $650/patient)

- Helps prioritize and guide the right patients/nodules into invasive procedures*

* |ntegrated into the Virtual Nodule Clinic platform - WellStar the first user in Georgia

100%

80%-
40% -
20%
0% — - - — I
/ 8 9 10

1 2 3 4 5 6
0.2% 0.4% 0.8% 2.0% 5.6% 15% 34% 64% 84% 93%

Optellum LCP score
% cancer

benign M cancer

Massion, Pierre P., et al. "Assessing the accuracy of a deep learning method to risk stratify indeterminate pulmonary nodules.” AJRCCM 202.2 (2020): 241-249.

Baldwin, David R., et al. "External validation of a convolutional neural network artificial intelligence tool to predict malignancy in pulmonary nodules." Thorax 75.4 (2020): 306-312.
Kim, Roger Y., et al. Kim, Roger Y., et al. "Artificial intelligence tool for assessment of indeterminate pulmonary nodules detected with CT.” Radiology 304.3 (2022): 683-691.
Miller, Daniel., et al. “Clinical Application of an Atrtificial Intelligence Software for Prediction of Lung Cancer.” STSA (2024)
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Examples of malighant nodules

10mm

68yo M o56yo F 61yo F
8mm LUL 8mm RUL 10mm LLL
LCP score: 8 LCP score: 8 LCP score: 9

Adenocarcinoma Adenocarcinoma Adenocarcinoma
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Examples of benigh nodules

10mm

62yo M 48yo F 47yo M
8mm RML O9mm RUL /mm RUL
LCP score: 2 LCP score: 5 LCP score: 3

Benign diagnosis based on stability
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

MITIGATE
RISK

PATHWAYS: NOPATIENT LEFT BEHIND
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PATHWAY
MANAGEMENT

WELLSTAR LCO:
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PATHWAY
MANAGEMENT

USUAL AND CUSTOMARY CARE SPENDS 65 DAYS FROM ABNORMAL IMAGE TO DIAGNOSIS.

AUTOMATED PATHWAYS SPEED THAT PROCESS
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

LIMITATIONS OF CURRENT Al APPLICATIONS
I'T'S US

B

INCOMPLETE INCONSISTENT INCONSISTENT INCONSISTENT
DATA TERMINOLOGY NODULE NODULE UNSTI;X?.ZURED
DETECTION MEASUREMENT
SMOKING HISTORY, 10 RADIOLOGISTS = Al HAS A HARD TIME
INTER-READER GROSSLY INACCURATE
RISK FACTOR DATA TEN DIFFERENT PARSING OUT PHRASES
VARIABILITY USE OF CURSOR

FOR MODELS DESCRIPTIONS AND NUMBERS



EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

“EARLY DETECTION"
MEANS JUST THAT:

YOU ALREADY HAVE A
CANCER AND WE NEED
TO FIND IT EARLY

CAN WE SHIFT IMAGING
FROM “REACTIVE"
TO “PREDICTIVE”

,
W Wellstar

01.27.17 — XCODE
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Lung Cancer Timeline: < Wellstar

urning “Early” into “"Predictive” detection Nodule Detection

Predictive

Lung cancer clinical

presentation
Lung cancer (detectable nodule)
Initiation

Nodule to mass
Symptomatic stage

| |
Y / \ Y v
Patient cancer-free Stage 0 | -1V
I i s
0 ~ 0+ 20 years Time

GE HealthCare



Volume (mm3)

500 —
400 —
300 —
O
c
(g0
C
o0
200 — =
=
100 —
Initial Second
Study Study | | :
0 90 180 270 360
Time (days)
7 2 0

Q Wellstar

Depicted solid nodule growth pattern is
an approximation based on suggestions
in: “Growth patterns of screen-detected
malignant pulmonary nodules: Accuracy
of doubling-time models” A Creamer et
al. European Respiratory Journal 2023;
62: Suppl. 67, OA3266 and is not
necessarily indicative of the real clinical
development
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PREDICT
2\

STRATIFY
WHAT IF ? ANA| YZE
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

NOT FDA APPROVED
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SYBIL

Deep Learning Algorithm trained on > 44K LDCT exams from 15K subjects in NLST trial

CONVOLUTIONAL NEURAL

AXIAL CT IMAGE DATA NETWORK NUMERIC OUTPUT OF

RUNS ON AN IMAC OR PC CUMULATIVE ANNUAL RISK

Y

Mikhael, J Clin Oncol 2023

|
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

SYBIL PREDICTS LUNG CANCER FROM A SINGLE LDCT

Mikhael, J Clin Oncol 2023

G

NO NODULE
SINGLE CT IMMEDIATELY ot
REPORTS 1-6 ANNOTATION
YEAR RISK
LOW DOSE CT OF THE REQUIRED
CHEST

NO EXTERNAL SYBIL “READS” THE LDCT
NO CLINICAL INPUT TRANSFER OF AND PREDICTS FUTURE

REQUIRED IMAGES OR DATA LUNG CANCER

NO NODULE REQUIRED
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SYBIL SIMPLY READS THE LDCT

B

“EARLY DETECTION IS GOOD.

CANCER PREDICTION IS BETTER.”



Sybil Performance

< Wellstar

>

Sensitivity

1.00
0.75
”
”
7
0.50 . —— Year 1 (AUC = 0.92)
P y — Year 2 (AUC = 0.86)
// = Year 3 (AUC = 0.80)
/ e -
0.25 ,, Year 4 (AUC = 0.77)
— Year 5 (AUC = 0.75)
= Year 6 (AUC = 0.75)
C-index 0.75
0.00 0.25 0.50 0.75 1.00
1-Specificity
NLST, n=6,282

Sensitivity

1.00
0.75
”
7
7
0.50 .
’/ = Year 1 (AUC = 0.86)
,/ m—— Year 2 (AUC = 0.82)
” — =
0.25 ,, Year 3 (AUC = 0.79)
P m— Year 4 (AUC = 0.79)
,/, —— Year 5 (AUC = 0.78)
C-index 0.81
0.00 | | | |
0.00 0.25 0.50 0.75 1.00
1-Specificity
MGH, n=8,862

Mikhael, J Clin Oncol 2023

Sensitivity

1.00

0.75

0.50

0.25

0.00

C-index 0.80

”
”

7’

m— Year 1 (AUC =

— Year 2 (AUC =
7 — Year 3 (AUC =

m— Year 4 (AUC =

—— Year b (AUC =

— Year 6 (AUC =

0.95)
0.87)
0.81)
0.79)
0.77)
0.74)

| | |
0.25 0.50 0.75

1-Specificity

CGMH, n= 12,280

|
1.00

=)

|



KEY ADVANTAGES
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No Image annotation
No clinical data needed

Instant readouts

Cumulative multi-year future risk

stratification from a single L

Mikhael, J Clin Oncol 2023

DCT

)

|
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Most Common Question

WHAT IS SYBIL SEEING?




What Is Sybil Seeing?
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Mikhael, J Clin Oncol 2023

69-year-old male with
99 pack-year smoking hx

Baseline scan read as "negative
screen, minor abnormalities not
suspicious for lung cancer”

Sybil placed scan in 75% risk
percentile (6-year risk)

Sybil “attention map”
(note this is not a PET scan)

=)

|



What Is Sybil Seeing?

\',\ Wellstar

Mikhael, J Clin Oncol 2023

One year followup

2.2 cm poorly-differentiated
squamous cell lung cancer

Surgical resection (pTIcNO)

SYBIL READS THE RAW LDCT DATA,
NOT THE VISUAL ALGORITHM

HUMANS SEE THE VISUAL ALGORITHM

=)

|



EARLY DETECTION IS GOOD. CANCER PREDICTION IS BETTER.

CLINICAL
UTILITY

70% ACCURATE IN SELECTING PATIENTS
WHO WILL DEVELOP LUNG CANCER

A LOW SYBIL SCORE WILL NOT PREVENT
FURTHER FOLLOW UP

A HIGH SYBIL SCORE WILL PROMOTE
MORE CAREFUL FOLLOW UP

’
2 Wellstar



EARLY DETECTION IS GOOD. CANCER PREDICTION IS BETTER.

SYBIL
CONSORTIUM

VALIDATION STUDIES:
DIVERSE POPULATION OF SUBJECTS
HIGH VOLUMES

STANDARDIZED DATA SET

PROSPECTIVE VALIDATION OF DLA IN
INCIDENTALS

RETROSPECTIVE VALIDATION OF DLA

’
> Wellstar
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EARLY DETECTION IS GOOD. CANCER PREDICTION IS BETTER.

LUNG CANCER
PREDICTION

SYBIL
READS LDCT
SIX YEAR RISK

LUMAS
READS LDCT
ONE YEAR RISK

XGBOOST
EMR DATA MINING
ONE YEAR RISK
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER

FUTURE




FDA APPROVED ARTIFICIAL INTELLIGENCE

_ “ AZRA Al
o EON
LUNG CANCER ORCHESTRATOR

692 770/0 FEW RIVERAIN

ENABLED OPTELLUM

|\/|ED CAL DEVICES RADIOLOGY LUNG CANCER
IN HEALTHCARE

(SAAD)

,
Wy Wellstar
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MY DREAM TEAM OF FEATURES

NODULE NODULE TABLE STRATIFICATION NODULE ANALYSIS CLINICAL PATHWAY

DETECTION

- REDUCES
VARIABILITY

« PERFORMS
LOOK BACK

« ELIMINATES
TRANSCRIPTION
TIME

SYBIL CANCER

PREDICTION

« IDENTIFIES
HIGHER RISK
NODULES

- REDUCE
NEGATIVE
BIOPSIES

- REDUCE TIME TO
DIAGNOSIS AND
TREATMENT
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MY DREAM TEAM OF FEATURES

DATA MINING OF
EMR AND

AUTOMATIC
SORTING IN EMR

NODULE
ANALYSIS

CLINICAL
PATHWAY

REPORTS

DENTIFY » STRATIFIES . ANALYZE » REDUCE TIME TO
DATIENTS AT THOSE AT RISK NODULES DIAGNOSIS AND
RISK  PULL THE CT - REDUCE TREATMENT
SCAN NEGATIVE
BIOPSIES
\_ _J \_ _J g _J _J

SYBIL CANCER

PREDICTION




Al WILL
DISRUPT OUR
CURRENT
MANUAL
PROCESSES

IMPROVE
EFFICIENCY
AND QUALITY

\',\ Wellstar

IDENTIFY RISK

STRATIFY RISK
ANALYZE RISK

MITIGATE RISK




Al MAY
PREDICT
THE ONSET
OF LUNG
CANCER

REDUCE
TIME TO
DIAGNOSIS

\',\ Wellstar
PREDICT

IDENTIFY RISK
STRATIFY RISK

ANALYZE RISK
MITIGATE RISK




THE FUTURE for Al In Lung Cancer

Data
Management

e Convert
Unstructured data
to Structured

« Data Mining

"

Population
Health

» Refine Population

Risk assessment

* Refine Lung

Screening criteria

 Address Social

Determinants of
Health

« Refine NLP referral

iR
Risk Nodule

stratification Management

* |mproved
specificity in
. nodule detection
for review
* |Improved
sensitivity for
GGOs

,
W Wellstar

Treatment and
Outcomes

« Determine best
treatment based on
all factors known

* Predict outcomes

based on all
factors known

,
Wy Wellstar
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Al 1S THE WORST IT WILL EVER BE'!
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

THE FUTURE’S SO BRIGHT,
| GOTTA WEAR SHADES

“The Future's So Bright | Gotta Wear Shades”,
Timbuk3, 1986, written by Pat MacDonald.
Copyright I.LR.S. Records
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EARLY DETECTION IS GOOD, CANCER PREDICTION IS BETTER.

APPENDIX
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Conclusion (from abstract):

This study revealed both the positive aspects of CT scan screening for lung cancer and the
challenges in implementing screening nationally. Reassuringly, most patients met criteria to
be screened. Findings on CT imaging were correlated accurately with lung cancer detection
using the Lung-RADS system. A significant stage shift toward early-stage lung cancer was

ound. However, A0 NEFrENCE O luNg cancer
screening was poor, was more likely to
OCCUTr InNn the Underserved,and likely contributes to the lower

than expected cancer detection rate, all of which will impact the outcomes of patients
undergoing screening for lung cancer.

=)

Silvestri, Chest 2023

|
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NO ONE DESERVES TO DIE OF LUNG CANCER

“WE GET ONE CHANCE"

75% 1

75% WILL NEVER 1 SCAN, DONE

ONLY 6% OF THOSE GET A SECOND FOR ANOTHER
ELIGIBLE GET SCAN, REASON,
SCREENED WHEN 4 ARE DETECTS THE
DISCOVERED INCIDENTAL

NODULE



NO ONE DESERVES TO DIE OF LUNG CANCER

HIGH SENSITIVITY, LOW SPECIFICITY, ENTROPY

HIGH
SENSITIVITY

HIGH FALSE POSTIVE RATE

l

RE-SCANNING
PET SCANS
NEGATIVE BIOPSIES
NEGATIVE SURGERY

LOW
SPECIFICITY

INDETERMINATE NODULES:

MALIGNANT OR BENIGN?

RE-SCANNING
PET SCANS
NEGATIVE BIOPSY

WASTES TIME IN THOSE
WHO ACTUALLY HAVE

INTER-READER
VARIABILITY
(ENTROPY)

VARIABLE RADIOLOGIST SKILL

DICTATION/TERMINOLOGY

CREATES
UNSTRUCTURED DATA

NLP CAN'T READ

INEFFICIENT: TIME AND MONEY AND SURVIVAL WASTED

\',\ Wellstar
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NO ONE DESERVES TO DIE OF LUNG CANCER

TIME COSTS LIVES

CLINICAL WORK-UP TIME = SURVIVAL ILN’S
OVERWHELM
THE SYSTEM
7 DAY DELAY =
2% -3 15 % l

REDUCED
S5-YEAR SURVIVAL

KHORANA, ET AL
OPTUM HEALTH
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