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that EGFR mutation status can be accurately assessed using cfDNA

» (o)
Ilﬁ,*igggﬂ' 10-15 /()Eg%% and can be considered appropriate when tumour tissue is
unavailable or the sample is exhausted. From the authors’ clinical

o N A —
%753%1%2&2]“\*’]‘* experience, ~ 10-15% of patients with advanced NSCLC attending

clinic do not have tumour tissue samples available, thus making
molecular-based treatment decisions difficult. Although this result

— Conclusion: Approximately 30% of patients presented intratumoral EGFR mutational heterogeneity, accompanying with
2 o
IIEEEJ:gg 30% Elg%%ﬁﬂ_fﬂ*ﬂ?zls relatively low EGFR copy number. EGFR mutant content was correlated with the response and prognosis of EGFR-TKls.
®
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| N _[Rate(%)| 95%Cl _

Concordance 652 94.3 92.3-96.0

NPV 582 93.8 91.5-95.6 0

Tumor Tumor+Plasma
EGFR+ EGFR+
C Patients with EGFR T790M-Positive Status in Both Tumor and Plasma
AU RA3EE;E 1.0 Median

£2ctDNAIGIIT790M + &
REE&Rar it Tr

Progression-free
rvival

Osimertinib Platinum—pemetrexed

No. at Risk

Osimertinib 116 95 63 35 20 5 0

Platinum- 56 39 13 5 2 1 0
pemetrexed

DoR 8.5m 4.2m

No. of Progression-free
Patients Survival

mo (95% CI)

Osimertinib 116 8.2 (6.8-9.7)

56 42 (4.1-5.1)

ssion

Douillard, et al. British Journal of Cancer. 2014

Mok TS, et al. N Engl J Med. 2016
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JCO
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DHPLC

PCR

DxS
EGFR

=

Cobas

343%  33.5% 79.7% FUMEGFR TKLATTHIBERL
(79/230) (77/230) (63/79) ORRFAPFSEEL
59.1% 59.1%

©07/164) 100% | (97/164) | ECFREZESHRFRAEX

(BPATEZE0% EGFRZ&ZE50RR/PFS
(o) (o)
23.7%  615% \mpamise 9% S

MK EGFREETEAFHAE

) 0 °
33.0%  40.2% 88% BHTNEE

RHE : 60%-85% ; 157E : 92%-100% ; —3%1% : 70%-85%

1. Bai H, et al. J Clin Oncol 2009. 2. Rosell R, et al. N Engl J Med 2009.
3. Goto K. et al. J Thorac Oncol 2012. 4.Yam ], et al. J Thorac Oncol 2012.

5. Mok TS, et al. 2013 WCLC O01.06.
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ancer Science s ACA  CIIED
Feasibility of Rebiopsy in Non-Small Cell Lung Cancer Rebiopsy for patients with non- Sma" -cell lung cancer
Treated with Epidermal Growth Factor after epidermal growth factor receptor-tyrosine
Receptor-Tvrosine Kinase Inhibitors kinase inhibitor failure
EGFR-TKL&ITHERBA 139(IEGFR TKI S4F#ENSCLC
. —_— s e 120613 E&3{XEGFR-TKIAH
BT IREIGIRE 20
RLIEAEN 7SBIRER
IS [ e N -\ *
LR ZRERE ALY > QIR S
SCRR —RERS LG 12.5% 61FIETFEEGFR T790MZEs

EGFR-TKIafr i RAINSCLCEE Al THABXEEAIELHI A ES50%

1. Hasegawa T et al., Intern Med. 2015

2. Kawamura T et al.,Cancer Sci. 2016




USFRATHIESIET790MBRIEFIEATIOOM A, ,0,Dic
Rt EHREEBATPESEN oo

4R4 T790M-FEIE (ITT)* M T790MBAME

Osimertinib o Osimertinib SRR
pemetrexed pemetrexed

PFS HR (95% CI) 0.30 (0.23, 0.41)*, p<0.001 PFS HR (95% ClI) 0.42 (0.29, 0.61)

Median PFS, months (95% CI) 10.1 (8.3, 12.3) 4.4 (4.2,5.6) Median PFS, months (95% CI) 8.2 (6.8,9.7) 4.2 (4.1,5.1)
ORRT, % (95% CI) 71 (65, 76) 31 (24, 40) ORRT, % (95% CI) 77 (68, 84) 39 (27, 53)
1.0 — Osimertinib (n=279) 1.0 — Osimertinib (n=116)

= ~ Platinum-pemetrexed (n=140) — Platinum-pemetrexed (n=56)
2 0.8- S 0.8+
2 S
G a w“ 5
29 06— S o 0.6
=& 2o
Q0 ==
25 04- 85 0.4-
ad g
- o o
g 0.2 o 0.2
3 g
0 T T T —i—L 1 0 T T T T T 1
0 3 6 9 12 15 18 0 3 6 9 1 15 18
Months Months 2
No. at risk
279 240 162 88 50 13 0 Osinger@nib 95 63 35 20 5 0
140 93 44 17 7 1 0 Plagigum- 39 13 5 2 1 0
pemetrexed

Tick marks indicate censored data. PFS is defined as time from randomisation until date of objective disease progression or death. Progression included deaths in the absence
of RECIST progression. Osimertinib administered 80 mg orally once daily. Platinum-pemetrexed group treatment consisted of: pemetrexed 500 mg/m? + carboplatin AUC5 or
cisplatin 75 mg/m? Q3W for up to 6 cycles + optional maintenance pemetrexed for patients whose disease had not progressed after 4 cycles of platinum-pemetrexed. RECIST
v1.1 assessments performed every 6 weeks until objective disease progression.

*PFS adjusted for ethnicity. All patients were selected using a tumour tissue test for £GFRT790M (by cobas® EGFR Mutation Test) from a biopsy after disease progression prior
to study entry;

*Response did not require confirmation per RECIST v1.1.

Wu YL, et al. IASLC 2016. Abstract 4733.
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Yoshitaka picoliter-ddPCR

(o) (o)
et al. 2016 (RainDance) 80% (8/10) 71%
Zheng - o 81.25% o
et al. 2016 ddPCR(Bio-Rad) 25 88.00% (22/25) (13/16) 100.00% (9/9)
Iesth;'|_',42015 ddPCR(Bio-Rad) 18 83.3% (15/18) 81.8% (9/11) 85.7%
Cobas (Roche) 57% 41% (7/17) 100%(6/6)
ddPCR(Bio-Rad) 74% 71% (12/17) 83%(5/6)
Thress
et al. 2015 ARMS (Qiagen) 38 48% 29% (5/17) 100% (6/6)
BEAMing PCR . . .
e 70% 71%(12/17) 67%(4/6)
Sequist BEAMing PCR 227 73.6 % 80.7% 34.3%
et al., 2015 (sysmex) (167/227) (155/192) (12/35)

REUE : 29%-82% ; SRE : 34%-100% ; —Hltk : 48%-88%

1. Seki Y, et al. Oncologist. 2016 Feb;21(2):156-64. 2. Zheng D, et al. Sci Rep. 2016 Feb 12;6:20913.

3. Ishii H, et al. Oncotarget. 2015 Oct 13;6(31):30850-8. 4. Thress KS, et al. Lung Cancer. 2015 Dec;90(3):509-15. 13
5. Sequist LV, et al. 2015 ASCO Abstract 8001.
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A. Conventional paradigm

Acquired resistance to EGFR-TEI

v

All patients undergo biopsy. FDA
approved FFPE assay for T790M

T790M

positive 3™ gen. EGFR-TKI

T790M

: chemotherapy — e
negative E H!I*Eit Current status
L -
Acquired resistance to EGFR-TKI ***ﬂiﬁ Future direction
T790M Skip biospy, start 3
'L' positive gen. EGFR-TKI
FOA approved plasma assay for T"g_cf'“ i
d e tati . F|4:|5|t|1,r4=_- 3 gen. EGFR-TKI
T790M and sensitising mutations T790M Biospy, FDA
negative approved FFPE assay
for T790M T750M chemotherapy
B. Proposed paradigm for use of plasma diagnostics negative

Oxnard, et al. 2016 ELCC.Abstract 1350_PR.
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NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) ;Eﬁ -\1'\§"“ .
Non-Small Cell Lung| em#EENREMENTE , 15HIRshSEN

Cancer o MAENPH=ARBRFEE , IAHE
Version 4.2017 — January 18,2017 ‘/ 1;$7-|: \\/ xﬁii
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ARMS B FHEAFMZEGFRIGHEIE TR SR o

FEMRA:

1, felfEREE, Ry tElf

2, WARENER

3, FPAL: BUREFR S

migFnAAtks  FE

Tumour tissue
Plasma Plasma 4 - Total
$ + 21 0 1]
= - 13 46 5
Total Total 40 46 86

ADx ARMS , 8EkE67.5%, $581H100%

g,'Dx/

E& 4

MiRFAERLLE EREE

Tumor tissue
Plasma Total
+
. s 69 1 70
36 546 582
Total 105 547 652

Qiagen ARMS §i/k1%65.7% , 99%

MiRFAHLALLE =E

EGFR TKI-sensitive ¢DNA ¢fDNA

mutations EGFRmut™  EGFRmut™  Total
Tumortissue EGFRmut™ 72 2 %
Tumor tisslie EGFR mut™ 5 13 142
Total 1 161 238

.Roche ARMS #/EHE 75%, FF71E: 96%.
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X1 * L E )
Cancer patients |
166 bp B 498 bp l
| | 332 bp |
332 bp
//498bp 1166 bp |

lbﬂl“ 100 200 300 400 000 1“0 3000 110380

[ =]
=]
=

_ T0% A

£ son
S g 50%
LECDNASHS £,
ECAI S AR 3

g

Fraction of EGFR mutant (%)

12 3 4567 8 9101213141516 1718192021 222324 252627262930 3113233 M4

Heitzer et al. Clin Chem. 2015

Zhu et al. J. Mol Dia. 2015
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Table 2. Allele frequency of the EGFR T790M mutation in pretreatment NSCLC
tumors harboring EGFR-activating mutations

% of MT allele Samples, n (%)
>10% 2(0.5)
=1% 4 (11)
>0.1% 10 (2.7)
=0.01% 281(75.3)
=0.001% 1({0.3)
Megative 75200

® 373fIFliEMNREE , 298FIBEFET790MsEL

LUfI=iX£980% ;

o 553

=12 <1%RIBETLLHI98% |, 58355

% of EGFR T790M mutant allele

EE > 1%

HYEBAT

BN I92% |

® Hui , ARMSERIRBUE 1% , Tixal4a XS
HT7IOMSEES ;

100+

10

0.001

Amog;Dx,

VIREY

Median

EGFR T790M cancers
(n=298)
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Table 2 Comparison of EGFR E19-Dels and EGFR LESER Detected
in Plasma cfONA by ddPCR wversus the Status Detected in Paired
Tumor Tissue by ARMS

Tumor tissue

Plasma cfDNA - — Total

EGFR E19-Dels SIEUE - 81.8% ;
+ 18 1 10
— 3 63 67 152 : 98.4%.
Total 22 64 86

EGFR L858R
+ 12 3 15 = = o o/ .
Total 15 71 86 1S - 95.8%.




ddPCR for EGFRT790M A

Dy
--ctDNA vs tissue-- gt

Table 1. Comparison of EGFR T790M detected in plasma versus the status detected in paired
fumor tissue
Tumor tissue 0 Flasma Total
+ 13 R 16
- 0 9 9
Total 13 2 25

Sensitivity: 81%; Specificity: 100%; Concordance: 88%

Samples collected from patients relapsed from 18t generation of
EGFR-TKI treatment
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Representative NGS data AmoyDx

SEEY
Table 4. Biopsy and plasma mutation types under the
final threshold setting. JT0 9015. 10
’ .
Plazma
1437 - 1443
Exon 19
Biopsy Wild-type deletion LBS8R Double
All cases (N_63)
Wild-type 163 5 15 2 ﬁ@g 54%; c e . 0
' Sensitivity: 74%
Exaon 19 deletion 23 25 2 1 fl‘%":ﬁ{ I‘i 87(y
838K S . ' 0 Specificity: 100%
Double 1 1 0 0
Stage |-lIIA
Wild-type 65 0 8 1 REBE: 22%;
Exon 19 deletion 13 2 2 0
|858R 15 0 3 1 KrrtE: 86%.
Double 0 0 0 0
astage llIB-1V
Wild-type 93 ) 7 1
) [ 0 °
Exon 19 deletion 10 23 1] 1 iﬁg‘ 73 A)’
L858R 7 0 23 0
J N 0)
Double 1 1 0 0 fl%ﬁi ﬁ 86%.
Data are n.

Clinical Chemistry 61:9 (2015)
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20%
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SuperARMS ddPCR cobas
m PPA ( Positive Percent Agreement ) ORR ( Objective Response Rate )
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Tumor Tissue

Plasma

48

Total 61 48 109
Sensitivity 82.0% (72.3%-91.6%)
Specificity 100% (100.0%-100.0%)
PPV 100.0% (100.0%-100.0%)
NPV 81.4% (71.4%-91.3%)
Overall agreement 89.9%( 84.3%-95.6%)

Li YP, et al. PLoS One.. 2017
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100+
__ 80+ MiG@EGFRETEE—L%
o\o ~
}g (95%C 48.0-78.0) (95%C148.0-81.0) {EFHEGFR-TKL;aYT
@ (95%C1 18.0-90.0)
c
§ ORR 65.7%
g DCR 97.1%
o]
o)

S5ERER—H

N=27/42 N=23/35 N=4/7
Total Plasma EGFR(+) Plasma EGFR(-)

Li YP, et al. PLoS One.. 2017 30
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Super-ARMS ADx-ARMS

&AL &S EIm PR WRIEPCRIY
EERAE EEREEL— , RATRERBADX-ARMSHERAZERIEEIIE
JEZEL=IN SR MRRAYFIE BN MRIRA
PO stiEiE , —MUEAAL AN StEE , —MNUIRFESSL |,
6 IRERATGNIEE /922U, 6 IRERATNEE /I 10
Sample 1 Sample 2 Sample 1
iﬁ% 1 | 2 3 4 | sl 6 7 8 | 1| 2 3 4 5 6 7 8 |
_EAATE] 120738 ( F2FF5SADx-ARMSA[E ) 907>

Super-ARMS®IfFIEEHRADX-ARMS M ERIEFIREARE |, ERRIEFMIEHEAEH
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Specific Y5 aliE A IR AR
User-fri fioae. ERZHE A
BSREBE. 71K0.2%

Extensive A KR SAY ( EGFR 42F$1383% )

[Super-ARMS )

Key Features and Benefits

*
=
@
S
Q.
<

Rapid —EHNRE. 1209 FhRiB4ER

wW
w



Mi#%ctDNARZ I ARILLR 51

Digital
PCR

Super
ARMS

0.2%

ARMS Tagman
PCR PCR
Real-time Real-time
Detection Detection

1% ~10%

0.1-0.01%

Pyro HRM/ Sanger
Sequencing dHPLC Sequencing
PCR PCR PCR

© —© —©
Heterodu
Clean-up Clean-up
plex

©)

©

.

Pyro- Capillary )
Sequencing Electro- Seqll.laencmg
Rxn phoresi xn
O) . I )
~10% Confirmation
by Clean-up
Sequencing
=
3~12% | Capillary
Sequencing
20~30%

@ = Transfer product / add reagent / open tube

Amo

YREY

NGS

0.1~0.01%

3:Dx,
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ASCO/CAP Expert Review Panel Key Point

Circulating Tumor DNA Analysis in Patients With Cancer:
American Society of Clinical Oncology and College of
American Pathologists Joint Review

ctDNA assays could play a future role in the treatment of patients
with cancer. Despite the extremely high level of current enthusiasm,
deployment of ¢tDNA assays in routine clinical practice requires
evidence of clinical utility. There is little evidence of clinical validity
and clinical utility to support widespread use of ctDNA assays in
most patients with advanced cancer, with the exception of those with
demonstrated clinical utility or those with regulatory approval. The
increasing uptake of ctDNA assays in clinical care highlights the clear
demand to inform clinical decision making. Robust research is
needed in several areas, as discussed in this article, to enable de-
velopment of clinical practice reccommendations. Tumor genotyping
is a rapidly evolving area of research in many areas of cancer care.
Over time, it is highly likely that evidence will emerge to enable
better assessment of the clinical validity and utility of ctDNA assays.
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lo1, pommmmsm
.  thENSCLCEEEGFRIETZRLA/30~40%
. BERENRTERAKXSTIEREESE |, 2940~50%
. BEERAYEGFRIETRA]S5~10%

02, pyESHR
o PhEESHRHE |, ctDNAK RS
. HEWNFERE , ctDNAEEBETRHERES
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