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915717] k= FHo]A www.mfds.go.kr/medicaldevice

nla A okA EH o] A www.fda.gov

KEIT PD issue report, A4 (Liquid Biopsy), 2016.11

Luis A.Diaz Jr et al., Journal of Clinical Oncology (2014) 32:579-586
Florence mauger et al.,Anal Bioanal Chem (2015) 407:6873-6878

Niki Karachaliou et al,Ann Transl Med 2015;3(3):36

http:/ /blog.naver.com/PostView.nhn?blogld=hyouncho2&logNo=220950892911
http:/ /www.hkn24.com/news/articleView.html?idxno=144417
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Principles for Codevelopment of an In Vitro Companion Diagnostic Device with
Therapeutic Product (FDA, 2016'd)

CLSI EP6-A ’Evaluation of the Linearity of Quantitative Measurement Procedures: A
Statistical Approach; Approved Guideline.’

CLSI EP17-A2 ’Evaluation of Detection Capability for Clinical Laboratory Measurement
Procedures; Approved Guideline-Second Edition.”

CLSI EP25-A ’‘Evaluation of Stability of In Vitro Diagnostic Reagents; Approved
Guideline.

CLSI H3-H6 ’Procedures for the Collection of Diagnostic Blood Specimens by
Venipuncture.’

CLSI H21-A5 ’Collection, Transport, and Processing of blood specimens for testing
plasma-based coagulation assay and molecular hemostasis assay.’

CLSI GP44-A4 'Procedures for the Handling and Processing of Blood Specimens for
Common Laboratory Tests, 4th Edition.’

_49_



[2d8] JIS)HE Al X SIS

)
Z
>
(@)
g
Z
=
gl
S
ofo
r
N
Ly
=
i
o
offt
B—L‘
1o
o
P
N
™
A
Ne
12
o

gela g A% dlolen WE % o AFYS e 5
glom, Ne mite] A&x BUHYE /MY 0 sty

Ak, o= 71ES 23 AN B9 BHL HaTY 5 A= A&

ol ESAsts vl HiolentA B dd W FF F3A
(Circulating Tumor DNA, ctDNA) 5& EHICE AT + Qe

7lEo] A =AU

_50_



Technigue Sensitivity Optimal Application
Sanger sequencing > 10% Tumor tissue
Pyrosequencing 10% Tumor tissue
Next-generation seqeuncing 2% Tumor tissue
Quantative PCR 1% Tumor tissue
ARMS 0.10% Tumor tissue
BEAMIing, PAP, Digital PCR, TAM-Seq 0.01% or lower ctDNA, rare variants in tumor tissue

[18 1] EAAAES 7]<o &2

(£*]: BCC Research/Liuis A Diaz Jr, Journal of Clinical Oncology, vol 32, 6, 2014)

A3 H APAS Ado = HFZF AF2A3 ==k
AL S SRS o 57]7]+= 1998 5=% HercepTest ©]%,

A5 ofAlo] g BESHH B 2 5 ofFo diE g9
HE8-S Q1X|8l+= indicator® &8 7lsA o] HAFHII S H, 20163
6¥oll= vl= FDA”} #Hte] FHXBAIR] erlotinib X525 A4
] Q3 EGFR §AA WHolE gHo
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EGFR Mutation Test V25 <33T ol #HI Z3Z oA
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Total Market Size $56.7 Bilion*
halecular
; - 3,000
Diagnostics
0%, 2500
FOCPOL o 2,000
sl
1% = 1,500
== 1,000
Whole Blood 500 F1 ]
Glucoss 0
bontaring Cartral
(WESH) Lakaratary 2014 205 2020

14% BE%

[CL& 2] AlA AL AF e 81 HE&okol e A4 AE
<Z*]: DxMA Global Marketing Summit, BCC Research>

(2) "= BCC Researchol w=w Aol apAst= A4
87, 2015 T2 R A PRV 169 2 kAL Hd
22.3 % “d7dske] 202019l 459

(7h Rel AREE= S BMES NGS 7|wke] FE7E oF

70% A =2 AAS FAsta, YA PCRe|Y Microarray
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CANCER MARKET BY BIOMARKER CLASS, THROUGH 2020
($ MILLIONS)

CAGR%
Biomarker Class| 2014 |2015| 2020 |2015-2020
CTC 193.8|223.5| 621.5 22.7
cfDNA 174.2|191.0| 1,256.0 45.7
EV --- - bl.2 e
Total 368.0| 414.5| 1,944.7 36.2
[33] vlolmtA F/FE AMA A 9 dBT ARE

<Z*]:.BCC Research>

CFDNA CANCER MARKET BY INDICATION, THROUGH 2020
($ MILLIONS)

CAGR%
Indication | 2014 | 2015 | 2020 |2015-2020
Breast 33.3|] 36.5 307.1 53.1
Lung 71.8] 76.4 192.8 20.3
Prostate 8.0 3.7 37.5 33.9
Colorectal 6.1 8.9 79.9 55.1
Melanoma - --- 180.6 -
Bladder — —— 92.0 -—-
Pancreatic - --- 9l1.6 —
Stomach --- --- 56.8
Cervical - - 45.0 -
Thyroid - -— . % | —
Kidney - -— 29.0 —
Brain --- - 26.9 —-
Other 55.0] 60.5 79.7 5.7
Total 174.2]| 191.0| 1,256.0 45.7
[%4] THE A Y d38 <E4:BCC Research>
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Mz H el 20-40%N A EASt=E 53] frgoll Bl ofA]ofel A
=3 YA vlE] odAoA =&, EGFR TKIZ X 83t= A9 X8
HE-&-Eo] oF 56~74%, X AJE4]&(progression-free survival)©]
°F 10~1471€ = F ¢ platinum-based doublet chemotherapyX o
x5 &#7F . EGFR TKlol+= 1A th(gefitinib, erlotinib), 24| th
(afatinib), 3Atl(osimertinib) X & A7} /&= 9. EGFR ®o]7}
A= A= platinum AIEY FEAE ZHO=E St s
AgE 1x x5=2 d=93%. Platinum-based doublet chemotherapy
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glel X8 a3E HY. 1x X BA A3+ AL taxane-based
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o2 HIFE s
H AA ZAHF gHAto A 54 Wol7t #Hte oF 9 (893

o Ssl=d &85, EGFR ®Wo]7 i+ 7% EGFR TKI oA ®H-3-&>
AEEo] £ Aoz d¥A I T AL A9 ek 25~35%) A

2 Bugo] gl&. K-ras o7}l A= A$
wild typesl vla) X =9} 4@glo]l o B §F 2 74X v, EGFR TKI
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Notation:

p . DIEE S &E7]7]o)A FHA ZF (FFPE, ctDNA) E7 Y3 R} A g o] Z7]7]0)4]
HA ZHFFPE, ctDNA) d3# Y= of 7o) FA# YX]&(Overall Percent Agreement, OPA)
ex) BFgre] 3, p = (a+d/n

13 . Expected Overall Percent Agreement

p(1—p)
d,: margin
oL B & 4E

FOGE % AT, dop-out TEHA e A R A T4

Za/2 ?
)

o

n=];><(1—]3)><

Notation:
f) . Expected Overall Percent Agreement
d,: margin

o significance level

ref:

[1] Introductory Applied Biostatistics, by Ralph B. D’Agostino, Lisa M. Sullivan, Alexa S.

Beiser, Thomson Brooks/Cole, 2006, pp328

[2] Hajian-Tilaki, Karimollah. “Sample size estimation in diagnostic test studies of biomedical

informatics.” Journal of biomedical informatics 48 (2014): 193-204.
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6. Sample size for studies with binary test outcome

6.1. Sample size for adequate sensitivity/specificity

First, assume we wish to determine the number of cases to estimate sensitivity (Se) of new
diagnostic test. Similarly, one may estimate specificity (Sp). Since sensitivity (or specificity)
is a proportion, for estimation of sensitivity (or specificity) alone when the diseased status
is known, the formula for sampler size with (1-a)% confidence level and with maximum
marginal error of estimate of d for constructing confidence interval of true value of

sensitivity (or specificity) using normal approximation is driven as follows:
_ ZpPx(1-P)
= o

where P is pre-determined value of sensitivity (or specificity) that is ascertained by

previous published data or clinician experience/ judgment and for « = 0.05, z,, is

inserted by 1.96. This is an estimate of sample size for sensitivity or specificity alone when
the true condition of disease status is known.

FI5E ¢ =0.0594 2APALIE)E 0.052 HASAS w, 919 T2
ek 80% oY A A= (E Holr] fs a3 AL oA
+ 2469 °]t}.

L2 9
A A= (OPA) , FolFE B ENRE PATARES
(Margin of Error)
80% 0.05 0.05 246

re

—

Z 246719 HA F Tarceva® % Tagrisso® <}o] A7) d5H &

Holo tiall Fom|e WUHEEE &<l 37 Al FA HA= ok

T HAE AAF ooz AP Ex Uil =EsiHEE
H

o] P AT FHHA %L

O

i

Mutation type

19del | L858R T790M

z717] =4 7]+ 90 60
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p % n p % n
0.04 505 0.04 426
0.045 399 0.045 336
0.7 0.05 323 0.77 0.05 273
0.055 267 0.055 225
0.06 225 0.06 189
0.04 474 0.04 385
0.045 374 0.045 304
0.73 0.05 303 0.8 0.05 246
0.055 251 0.055 204
0.06 211 0.06 171
0.04 451 0.04 339
0.045 356 0.045 268
0.75 0.05 289 0.83 0.05 217
0.055 239 0.055 180
0.06 201 0.06 151

_7‘|_



p % n P % n

0.04 307 0.04 177

0.045 242 0.045 140

0.85 0.05 196 0.92 0.05 114
0.055 162 0.055 94

0.06 137 0.06 79

0.04 272 0.04 157

0.045 215 0.045 124

0.87 0.05 174 0.93 0.05 101
0.055 144 0.055 83

0.06 121 0.06 70

0.04 217 0.035 149

0.045 171 0.045 91

0.9 0.05 139 0.95 0.05 73
0.055 115 0.055 61

0.06 97 0.06 51

drop-out= #Hd A F& F {tE I

r . drop-out rate

e o 20%2 AgUTh ol ME YLES T F 2
o e 308E el o
T 53 A 4 3088 = HAa tiAdA o 2468 X A/ (1-0.2) )

AT A AT F FAG G W UmAs} 24 el 8,
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