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Multicenter clinical evaluation study of clinical effectivity of AptoDetect™-Lung for Auxiliary
diagnostics of Non-Small Cell Lung Cancer [Apto_ RADS]
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Evidence of LDCT screening; randomized trials

2000 2005 2010 2015 2022
Powered studies
LI M ETI S | Aqge 55-75 years, =30 PY smoking, <10 years ex-smoker (n = 53,454) reduces lul"lg cancer-related I'llﬂ-l'tﬂuty{HR 0.80: P < 0.004)
reduces lung cancer-
Nm‘ﬂw ntion Age 55=75 years, =15 PY smoking, <10 years ex-smoker (n = 15,789) dlated murtality (HR 0.76,
oA 9§% C10.62-0.94 in men)
Unpowul studies

LDCT VS NO _ MNon-significant reduction of lung cancer-related mortality (HR 0.99)
intervention
Lngmﬂ _ LDCT enables the detection of more lung cancers than CXR (8 vs 1)
ovesriocrvscx | A uter 0N | i come ered ooty 0109
TALUNGLDCT v ervenon [ A8 55568 yesr 520 Yoo, S10yesr ek smoler 1300 | L1 -2 oL ety oo

LDCT reduces cumulative

(HR 0.61; P=0.02)

LDCT reduces lung cancer-
women (HR 0.31; P=0.04)

67% Stage | lung cancers in screening arm;
mortality results to be published

Nat Rev Clin Oncol. 2021



NLST (2011) NELSON (2020)

The NEW ENGLAND The NEW ENGLAND
JOURNAL of MEDICINE JOURNAL of MEDICINE

Reduced Lung-Cancer Mortality with Low-Dose Computed L :
Tomographic Screening Reduced Lung-Cancer Mortality with Volume CT Screening

in a Randomized Trial

The Mational Lung Screening Trial Research Team®

ﬂS5-74 YO \ / 50-74 YO
¢ >30PY «>15 cigarettes/d for >25yrs or > 10 c/d for >30yrs
« Current or quit < 15 years ago * Current or quit = 10 years ago

Nodular volume (semi-automated software)
baseline, year 1, year 3, year 5.5

« LDCT vs CXR
* baseline, year 1, year 2 (annual)

- Largest nodular diameter Volume CT vs no screening

+ 20% reduction of lung cancer-related mortality ) | ° 1Ung cancer-related mortality at 10 years in
(p=0.004) male: RR 0.76 (p=0.01)

N Engl J Med 2011;365:395-409; N Engl J Med 2020;382:503-13




JAMA | US Preventive Services Task Force | EVIDENCE REPORT

Screening for Lung Cancer With Low-Dose Computed Tomography
Updated Evidence Report and Systematic Review
for the US Preventive Services Task Force

Daniel E. Jonas, MD, MPH; Daniel S. Reuland, MD, MPH; Shivani M. Reddy, MD, MSc; Max Nagle, MD, MPH;
Stephen D. Clark, MD, MPH; Rachel Palmieri Weber, PhD; Chineme Enyioha, MD, MPH; Teri L. Malo, PhD, MPH;
Alison T. Brenner, PhD, MPH; Charli Armstrong, BA; Manny Coker-Schwimmer, MPH;

Jennifer Cook Middleton, PhD; Christiane Voisin, MSLS; Russell P. Harris, MD, MPH

* Reviewed 223 articles on LDCT lung cancer screening

» False-positive leading to unnecessary tests: Number needed to screen (NNS) to prevent 1
lung cancer deaths: 323 over 6.5 years in NLST; 130 over 10 years in NELSON
For every 1000 persons screened in the NLST, false (+) results led to 17 invasive procedures

 Overdiagnosis: 0%-67% chance that a lung cancer was overdiagnosed.

loT

* Radiation exposure: Lifetime risk of cancer from radiation of 10 annual LDCTs: 0.26 ~ 0.81
major cancers for every 1000 people screened.

JAMA 2021;325(10):971-987
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Protein C9
Function Immune Immune Immune
reaction reaction reaction
Direction Up

Benign nodule control VS Total case Benign nodule control VS Stage [ ~II
1.0 1.0
Score 25=» high risk
0.8 0.8

0.6 0.6

AUC : 0.88 AUC : 0.83
AUC :0.72 AUC : 0.63
0.2 0.2

Development of a Protein Biomarker Panel to Detect
—— AptoDetect —— AptoDetect N Small-Cell L C in K
Cyfra 21.1 Cyfra 21.1 on-Small-Cell Lung Cancer in Korea,
Clinical Lung Cancer (2016), CM Choi et al

0.4 0.4

0.2 0.4 0.6 0.8 1.0 0.2 0.4 06 038 1.0
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Exploratory (USA) Exploratory (KOR) Confirmative (KOR)

- N=636, retrospective
- Identified candidate markers

- N=200, retrospective
- Developed 7 biomarker classifier

- N=400, retrospective
- Clinical validation study

Sen iy
o1 o aa o

-1}

- Verified with USA samples - Verified with Korean samples - KFDA approval (Sep. 2017)
UHH Validation EDRM Validation ROC curve of 7 marker classifier Stage I AMC, CNUHH validation
' P ' 5 ;
2 g g - I"JI
£ : £e £ : i
53 S 1. : e — NSCLC, AUC =0.79
| — High risk population®,
) — ML M BT * | i I d — | 7rem ) - ALC = 0.86
. — Sk | SEmm—————" | s ) .
13 az ot oe L e 0 L o4 e aa 1 i iz i Qe il i o 03 ad . . i T i1 b o 1 1
1-5padliciy -Gy T hpcificity 1-hipacifiity 1-opcificiey
Validation of a blood protein signature for Development of a Protein Biomarker Panel to Detect Clinical Validation of a Protein Biomarker Panel
non-small cell lung cancer, Mon-Small-Cell Lung Cancer in Korea, for Mon-Small Cell Lung Cancer

Clinical Proteomics (2014), M R Mehan et al Clinical Lung Cancer (2016), YJ Jung et al J Korean Med Sci. (2018), ¥J Jung et al



Comparison among different biomarker panels

EarlyCDT-Lung Epi-prolung® AptoDetect™-Lung
Company Oncimmune (UK) Epigenomics (GER) Aptamer Sciences (KOR)
+ ELISAtype detection * Real-Time PCR  Luminex-based detection
Princiole (7 AutoAbs) (2 Gene Methylation) (7 protein markers)
P » Low throughput « Middle throughput » High throughput
(210 samples / 96-well kit) (32 samples / 96-well kit) (88 samples / 96-well Kit)
Sensitivity 41% / 91% 67% / 90% 75% 1 92%
Ispecificity
Specimen 20 ul 35mL 5 ul
amount (serum, plasma) (plasma) (serum)
- LDT Service (USA 2012) - KFDA approval (Sep. 2017)

Regulatory . GE ark (Early 2018) + O Mark + CE Mark (Aug. 2018)
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Apto RADS; S H C{AX} £ A=

« Lung-RADS HZ 3-40|| M AptoDetect-Lungl| 282 oot 1= ¢S,

7|ZAFOM LIO|, SHRE, 2717t & chest CTE S I 2| 0|22 AUC
0.772 (95% Cl: 0.742-0.799) (JAMA Netw Open. 2019 Mar 1:2(3):e190204.)

 lung-RADS 2= 3-4 0 Cliet AptoDetect-Lung2| AUC Rl Tt 0| 0.80| 11, lung cancer=
20% M2t 7HY.

« Two-sided confidence interval for ROC curve’s AUCS AlAF Cl width 0.050|L{e| ™
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Sample Size

Enjoy the Best Sample Size Software on the Market



PASS Home - o X
Home View Procedures Tools Window Help [» N ? je]
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Options Web Fawarites Recent Loadad Output Gallery

Select a Procedure

Category = Recent Procedures (8) |:| i |:|

Favorites Recent Show All

#- () Cluster-Randomized
- () Conditional Power
i
(- Correlation

=-() Design of Experiments
[~ () Equivalence

- () Group-Sequential

[ ) Means

------ () Microarray

() Non-Inferiority
H#--(0) Nonparametric

------ () Normality

= () Proportions

...... O Quality Control
=) Rates and Counts
- () Regression

ti- () Simulation

Ea....O Superiority by a Margin
- Survival

------ () Tolerance Intervals
- () variances

...... O Tools




PASS Home - o X
Home View Procedures Tools Window Help [» N ? je]
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Options Web Fawvorites Recent Loaded Output Gallery

Select a Procedure

Category = Recent Procedures (8) |:| i |:|

Favorites Recent Show All

() Cluster-Randomized
& Conditional Power
[—jO Confidence Intervals

...... & correlation

------ @ Means

------ @ Percentiles

...... G Proportions

...... G Quality Control

------ @ Reference Intervals
- Regression

------ @ standard Deviation
------ @ survival

------ @ variances

- () Correlation

() Design of Experiments
- () Equivalence

() Group-Sequential
ti- () Means

------ () Microarray

- () Non-Inferiority

() Nonparametric

...... O Mormality

= () Proportions

...... () Quality Control

=) Rates and Counts
Eﬂ--"O Regression

() Simulation
(- () Superiority by a Margin




PASS Home

Home View Procedures Tools Window Help
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Output Gallery

Select a Procedure

Category =

Confidence Intervals > ROC (1)

Favorites Recent Show All

- () Cluster-Randomized
& Conditional Power
E—]O Confidence Intervals
------ @ Correlation

------ @ Percentiles

...... e Proportions

...... e Quality Control

------ @ Reference Intervals
------ @ Regression

...... .:';j. ROC

...... @ Sensitivity and Specificity
------ ) Standard Deviation
------ @ survival

...... @ Vvariances

H#--(0) Correlation

- () Design of Experiments
- () Equivalence

Eﬂ""O Group-Sequential
=) Means

...... () Microarray

- () Non-Inferiority

() Nonparametric

...... () Normality

Eﬂ""O Proportions

...... O Quality Control

#-() Rates and Counts
EEI----O Regression

- () Simulation
(- () Superiority by a Margin

2 Confidence Intervals for the
Area Under an ROC Curve
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File View Run

S

Reset Open Save As

Is for the Area Under an ROC Curve
Procedures Tools Window Help

. .

Home Favorites Recent

Loaded

Output

Gallery

Design

Reports

Plots

Plot Text

Add This
Procedure to
Favorites List

Solve For:  Sample Size ~

One-Sided or Two-Sided Interval

Interval Type: Two-Sided v
Confidence

Confidence Level (1 - Alpha): 0.95 - ¥
Sample Size

Group Allocation: Enter percentage in group 1, solve for N1 and N2 =~

Percent in Group 1: 1520 v ¥
Precision

Confidence Interval Width: 0.05 v ¥
Area Under ROC Curve

AUC (Area Under Curve): 0.8 - ¥

+ Two-sided confidence interval for ROC
curve’s AUCE 7| At

« confidence interval width 0.050| L}

- AptoDetect-Lung2| AUC TIEHE 0.8, lung
cancer= 20%= 7+,

Help Center

For this procedure:

o Documentation
e Bxamples
Yo Validation

Open Example Template

General:

I3 Getting Started Video

I3 creating Power Curves Video

Option Info

Group Allocation

Select the option that describes the constraints on N1 or N2 or both.

Options

= Equal (N1 = N2)

This selection is used when you wish to have equal sample sizes in each group.
Since you are solving for both sample sizes at once, no additional sample size parameters need be entered.

« Enter N1, solve for N2
Select this option when you wish to fix N1 at some value (or values), and then solve only for N2.
Please note that for some values of N1, there may not be a value of N2 that is large enough to obtain the desired power.

= Enter N2, solve for N1
Select this option when you wish to fix N2 at some value (or values), and then solve only for N1.
Please note that for some values of N2, there may not be a value of N1 that is large enough to obtain the desired power.

= Enter R = N2/N1, solve for N1 and N2
For this choice, you set a value for the ratio of N2 to N1, and then PASS determines the needed N1 and M2, with this ratio, to obtain the desired power.
An equivalent representation of R is N2 = R * N1.

o,

= Enter percentage in Group 1, solve for N1 and N2

For this choice, you set a value for the percentage of the total sample size that is in Group 1, and then PASS determines the needed N1 and N2, with this percentage, to obtain the

desired power.




" PASS Output

File View Edit Window Help [+ 7]
ﬂ ,ﬁ r f L s Add Output to Gallery ,._/I -
Save Az Print Copy Find D Auto Add Home Favorites Recent Loaded
Navigation Pane E <<
Confidence Intervals for the Area Under an ROC Curve
= Confdence Intervals for the Area
-~ Numeric Resits Numeric Results for Two-Sided Confidence Interval for ROC Curve's AUC
eport Definitions
eferences
ummary Statements Lower Upper
Dropout-Tnflated Sample Size _ '_I'otal Perl_:;t_ent Nun_ﬂ?er Numt:_ler _C.I. C_or_1f C_or!f
hart Section Confidence Subjects Positive Positive Negative Sample Width Limit Limit
‘.. Procedure Input Settings Level N N1/N N1 N2 AUC UCL-LCL LCL ucL
0950 3113 15 467 2646 0. 800 0050 0775 0825
|0.950 2395 20 479 1916 0.800 0.050 0.775 0.825 |
Report Definitions
Confidence Level is the proportion of confidence intervals (constructed with this same confidence level,
sample size, etc.) that would contain the true coefficient alpha.
N is the total number of subjects sampled.
Percent Positive N1/ N is the percentage that N1 is of N. This percentage is 100 x N1 / N.
N1 is the number of subjects sampled from the 'positive’ group.
N2 is the number of subjects sampled from the 'negative’ group.
Sample AUC is the anticipated value of the sample area under the ROC curve.
C.1. Width (UCL-LCL) is the width of the confidence interval. It is the distance from the lower limit to the
upper limit.
Lower and Upper Confidence Limits are the actual limits that would result from a dataset with these
statistics. They may not be exactly equal to the specified values because of the discrete nature of the N1
and N2.
References
Hanley, J A and NcNeil, B.J. 1982. The Meaning and Use of the Area under a Receiver Operating Characteristic
(ROC) Curve .’ Radiology, Vol 148, 29-36.
Kryzanowski, W.J. and Hand, D.J. 2009. 'ROC Curves for Continuous Data.' Chapman & Hall/CRC Press.
Summary Statements
A random sample of 467 subjects from the positive population and 2646 subjects from the
negative population produce a two-sided 95.0% confidence interval with a width of 0.050 when
the sample AUC is 0.800.
= O
Dropout rate 20% S 11 Aot =M 2,994
Dropout-Inflated Sample Size = -
Dropout-Inflated Expected H Ol ol _9_9 3 OOO H Ol EH él‘X'—E EE
Enrollment Number of 1
Sample Size Sample Size Dropouts O|‘7 | E VEDS )
Dropout Rate N1 N2 N N1' N2' N’ D1 D2 D = O.
0 A67 2646 3113 o84 3308 2892 117 £62 779
—— Iz%ﬁ 479 1916 2395 599 2395 2994 120 479 509 |
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THANK YOU FOR YOUR ATTENTION !

S Ly T

humanmd04@hanmail.net

» | KKHU Medical Center |
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