The Future of Precision Cancer Therapy:
NGS Liquid Biopsy Development Trends and Prospects
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Non-Small Cell Lung Cancer and Acquired T790M: Combined Analysis of Two Global Non-Interventional
Studies. OncoTargets and Therapy.
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Positive Lung Cancer. The New England Journal of Medicine.

12 Soria, J. C., et al & FLAURA Investigators. (2018). Osimertinib in Untreated EGFR-Mutated Advanced
Non-Small-Cell Lung Cancer. The New England Journal of Medicine.
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Among Patients with Metastatic Non-small Cell Lung Cancer Receiving First-Line Therapy in the US Oncology Network. Lung Cancer ; i3
Den, R. B., et al. (2019). Ra-223 Treatment for Bone Metastases in Castrate-Resistant Prostate Cancer: Practical Management Issues for

Patient Selection. American Journal of Clinical Oncology ; ® 4| amarca, A., et al. (2020). Molecular Profiling in Daily Clinical Practice:
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13 Aggarwal, C. et al. (2019). Clinical Implications of Plasma-Based Genotyping with the Delivery of
Personalized Therapy in Metastatic Non-Small Cell Lung Cancer. JAMA Oncology.

4 Robert, N. J., et al. (2022). Biomarker Testing and Tissue Journey Among Patients with Metastatic Non-
Small Cell Lung Cancer Receiving First-Line Therapy in the US Oncology Network. Lung Cancer.

'S Den, R. B,, et al. (2019). Ra-223 Treatment for Bone Metastases in Castrate-Resistant Prostate Cancer:
Practical Management Issues for Patient Selection. American Journal of Clinical Oncology.

16 Lamarca, A., et al. (2020). Molecular Profiling in Daily Clinical Practice: Practicalities in Advanced
Cholangiocarcinoma and Other Biliary Tract Cancers. Journal of Clinical Medicine.
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7 Aggarwal, C., et al. (2019). Clinical Implications of Plasma-Based Genotyping With the Delivery of
Personalized Therapy in Metastatic Non-Small Cell Lung Cancer. JAMA Oncology.

8 Kawamura et al. (2016). Rebiopsy for Patients with Non-Small-Cell Lung Cancer after Epidermal Growth
Factor Receptor-Tyrosine Kinase Inhibitor Failure. Cancer Science.

% Hayashi et al. (2020). Clinical Impact of a Cancer Genomic Profiling Test Using an In-House
Comprehensive Targeted Sequencing System. Cancer Science.

20 Niwa et al. (2009). Bronchoscopy in Japan: A Survey by the Japan Society for Respiratory Endoscopy in
2006. Respirology.

2 Questionnaire Survey on Patient Awareness of Invasive Rebiopsy in Advanced Non-Small Cell Lung
Cancer.

22 Cui, W. et al. (2022). Up-front Cell-Free DNA Next Generation Sequencing Improves Target Identification in
UK first Line Advanced Non-Small Cell Lung Cancer (NSCLC) Patients. European Journal of Cancer.

2 Malapelle U, et al. (2021). Liquid Biopsy for Biomarker Testing in Non-Small Cell Lung Cancer: A European
Perspective. Journal of Molecular Pathology.
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2 Liam, C. K., et al. (2020). Is Tissue Still the Issue in Detecting Molecular Alterations in Lung Cancer?
Respirology.

25 Sadik, H., et al. (2022). Impact of Clinical Practice Gaps on the Implementation of Personalized Medicine

in Advanced Non-Small-Cell Lung Cancer. JCO precision oncology.

% Parikh, A.R., et al. (2019). Liquid Versus Tissue Biopsy for Detecting Acquired Resistance and Tumor
Heterogeneity in Gastrointestinal Cancers. Nature Medicine.

27 Hahn, A.W., et al. (2019). Application of Liquid Biopsy in Cancer Treatment. Cancer Treatment and
Research Communications.

28 Cowling, T., et al. (2019). An Overview of Liquid Biopsy for Screening and Early Detection of Cancer.
CADTH Issues in Emerging Health Technologies. Canadian Agency for Drugs and Technologies in Health.
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EaHIR EGFR T790M R& - (REFENZ G XHE _ARaBAZE (2 osimertinib ) % -
ATEZTERRI TR E—LENERE -

Fiti 722 978 25 7 A A8 2 R _ P o8 e R R 5 B B8

38%

EZNSASRES HEBHANSCLCE
B A AR B AR 2B m
BRELUETT

NGSERF i =2

HFZNSCLCEEEER

BEHE A

bl EEERE - A
i ERBREMIF

e ( re-biopsy ) #4

(o) ,
A 15-24% MR NG

7% 7 T e EE R B AR SR By =5

BRIGE - ZaE  “Robert, N. J., et al. (2022). Biomarker Testing And Tissue Journey Among Patients with Metastatic Non-Small
Cell Lung Cancer Receiving First-Line Therapy in The US Oncology Network. Lung Cancer ; §£2Kawamura, T., et al. (2016). Rebiopsy for
patients with non-small-cell lung cancer after epidermal growth factor receptor-tyrosine kinase inhibitor failure. Cancer Science ; g“Niwa,
H., et al. (2009). Bronchoscopy in Japan: A Survey by the Japan Society for Respiratory Endoscopy in 2006. Respirology ; 4
Questionnaire Survey on Patient Awareness of Invasive Rebiopsy in Advanced NSCLC ; asHayashi, H., et al. (2020). Clinical Impact of

a Cancer Genomic Profiling Test Using an In-house Comprehensive Targeted Sequencing System. Cancer Science ; gf‘*Cui, W., et al.

(2022). Up-Front Cell-free DNA Next Generation Sequencing Improves Target Identification in UK First Line Advanced Non-small Cell
Lung Cancer (NSCLC) Patients. European Journal of Cancer.

Bl 8 Hififee B & 1T AH SR A0 PR 2 A Pk B

2 Chen, C. H., et al. (2022). Real-world Afatinib Outcomes in Advanced Non-small Cell Lung Cancer
Harboring EGFR Mutations. Anticancer Research.

30 Planchard, D., et al. (2018). Metastatic non-small cell lung cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Annals of Oncology.
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NGS &R EE KT EEZER

_n_A|=

RESEMR ( Liquid Biopsy ) @ —f&IFRANRZENTTEA - BER T IR AT RVIFEE DNA
( cfDNA ) SkEI=fEE DNA ( ctDNA ) - iR B R EREEREE(E - MUERRERES)
WS ZRER - REEER O BARFHERZE - RMEEFER (Minimal Residual
Disease + MRD ) 1= - BXUEHNE - BRIEfEAEE 3 - MEMIRA - DIRHFBIZEFRIEER
BRVIES] - Ll Guardant360 RESERABI - EIREREED - £/ cfDNA E17108) - BSER
BRAINRE 90%LLE (R 1) BERBEMEEARREE NGS Al B BrIKE -

\

&1 REBEREGREBEMAMAINER

NILE ( Non-invasive versus Invasive

Lung Evaluation ) FFZE™ 1

95%

LC-SCRUM-Liquid ( Lung Cancer —
Screening Project for Personalized
Medicine ) ffgCEt= =3

91%

BRRR  EWEE: e Leighl, N. B., etal. (2019). Clinical Utility of Comprehensive Cell-free DNA Analysis to Identify Genomic Biomarkers

in Patients with Newly Diagnosed Metastatic Non-small Cell Lung Cancer. Clinical Cancer Research ; e Cui, W., et al. (2022). Up-Front
Cell-Free DNA Next Generation Sequencing Improves Target Identification in UK First Line Advanced Non-Small Cell Lung Cancer (NSCLC)

Patients. European Journal of Cancer ; s Sugimoto, A., et al. (2023). A Large-Scale Prospective Concordance Study of Plasma- and

Tissue-Based Next-Generation Targeted Sequencing for Advanced Non-Small Cell Lung Cancer. Clinical Cancer Research ; " Palmero,

R., etal (2021). Biomarker Discovery and Outcomes for Comprehensive Cell-Free Circulating Tumor DNA Versus Standard-of-Care Tissue
Testing in Advanced Non-Small-Cell Lung Cancer. JCO Precision Oncology.
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IG5 - B Guardant360 &6l - RESERIXMER 5ng MK S ERORAEZMRE
( SNV )~ #A/EREK (indel )~ #EEEEE (CNV ) XFla ( Fusion ) SZ2EfE5IWERRE: -
EHETE 95%LL E - MRS E M O)E 98% - ZIEMR N EAREEEERAIRE ] LB EIR
AESE—HE (E9)-

i 722
>0(), JesEREAmRLERESC) LR
JU HRIE B R R RIS S R AR A £ W iRaT 12

Nt P
% >05,, cDNA% #h &% B 920 MR ER %

AHEL 40 4 B R 4RI 45 R =9

2,958
Em 5
|@' >90., AL AR A ERB SR &

RERE

=i = [ EARR
== CIDNAZEEE HER
_ IEMHE  sapmmEmiss®(P<0.001, R2 = 0.96) 5

BERRE BEWEE: £ Leighl, N. B., etal. (2019). Clinical Utility of Comprehensive Cell-free DNA Analysis to Identify Genomic Biomarkers

in Patients with Newly Diagnosed Metastatic Non-small Cell Lung Cancer. Clinical Cancer Research ; G Palmero, R., et al (2021).
Biomarker Discovery and Outcomes for Comprehensive Cell-Free Circulating Tumor DNA Versus Standard-of-Care Tissue Testing in

Advanced Non-Small-Cell Lung Cancer. JCO Precision Oncology ; & 3Strickler, J. H., et al. (2018). Genomic Landscape of Cell-Free DNA

in Patients with Colorectal Cancer. Cancer Discovery ; i Chae, Y. K., et al. (2017). Concordance of Genomic Alterations by Next-

Generation Sequencing in Tumor Tissue versus Circulating Tumor DNA in Breast Cancer. Molecular Cancer Therapeutics ; s Berchuck,

J. E., et al. (2022). The Clinical Landscape of Cell-Free DNA Alterations in 1671 Patients with Advanced Biliary Tract Cancer. Annals of
Oncology.

B 9 : R IR A MR —BH

2%  HIERAREKERZ LDTs @flIE H B @R 2 ERREEFBEIRE - 2R
REOERIITAYALR - BRIR LR 2B EMRRRARRE SR EASR 2 RENESRE
FREEEZNERRNEN - BE2EA 7 RREER T REAEOREK -
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NGS RE&ES 7R =B ERE

ZIRRBEXHREEHNER BRI EARERRERNEA N BAMREAEE - WER
NG RSB ENE RS SEHEES (B 10)- #I80 - Yang, C. Y., et al ZMFRE R~ - ERIKLE
=P RARERERRE ol F19iR R 8 KFARIZIEAE( #15 2 )° Chmielecki, J., et al.# Liao,
B.C., etal. Z WK A& R A S BE IR (ARG BE B - T RARERE MM A IEEEE AT 5
ERAIAI 2R

& 2 BERGEPR AT R ER IR AR A E R ISR

W3 S

Yang, C.Y. etal 2023% | siu4 180 fif NSCLC B BT RAEREMAE TR - LEEE
B S AMmAE A BESIERABERDE ( Tissue
Genotyping ) &% - 7 BEERERLGR - B HREEREZ
B NSCLC % - ERRIBEANSRETRER - LBERDR

ERBERE -
MEEREIR  UEERN EGFREE A - REEEGAEREAA

BIRAER—RBBRNMN - REEREBRNNNERERAZ
R EE - EopEAMRRREERNRAS - REERIIERINL
tt 42.6 %EA BRI R ZIRAVERENER - ULS - TENRARRE
AR B AR RNIERRANREEIRMN A - F1IRE 8 XiE
FB[ERBESIAE (20 X : 28 X ) WRIBERROBIIBAT
H

31 Yang, C. Y., et al. (2023). Upfront liquid Next-Generation Sequencing in Treatment-Naive Advanced Non-

Small Cell Lung Cancer Patients: A Prospective Randomised Study in the Taiwanese Health System.
European Journal of Cancer.
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PLASMA Study, 2023

EREBERBE—/_ A EGFR1ZEEZEL Y& - 35 1 digital droplet
PCR (ddPCR ) #&t T790M ZR& - i F = I osimertinib
o] HV15 50.9%HE &3 2 FE % ( Objective Response Rate - ORR )-
thfil PFS & 7.4 [ER - RSB EREL Y osimertinib
BEMUNEA -

Gray, J. E., et al. 202433

BEITER - £ FLAURA TR G - BLUREEWEAIZE] EGFR
RE1ZRN4 T osimertinib 2% « H PFS U84 15.2 E@H -

BRI RES - 55— - £ AURA3 T - BRAR
EIRERIEI T790M SREE A osimertinib - H PFS 81 0]i&
8.3 [@H - HEILEES 4.2 B8 PFS - ERREEREUBN
YA BESE osimertinib RRAEE - FALERBRBEGENEREF
B -

Chmielecki, J., et al.
20233

REEM A ERER Y EGFR RE - WeEANEMNENY - &
AURA 3 TR - 4 18 %fEF osimertinib 1EA58 — 4R 8BRS
AHIR MET fE18Mm#0R SRR - T FLAURA #ff %5 -
f£F osimertinib 1FRE—AENIGR - FRARRERIEAE
16%EE TR MET 1818 - #+# MET #8152 %% - o1& osimertinib
B MET IIHEISHER - B rnER et aREZ REXRDE
55 % - MRS ERME 7 BRI ERE -

Paik, P. K., et al. 2020%

/\\\E_ TKHQ/TQ%/E DDE/EZH n‘]f/% EEFML«‘ MET yl““ﬁ% 14 E)E _tj(’%;é
( MET exon 14 skipping mutation ) - #32 tepotinib I E ¥ &
EREER 46% - AEBEENREGERR ( Duration of Response )

%2 Ang, Y. L. E., et al. (2023). A Phase Il Study of Osimertinib in Patients with Advanced-Stage Non-Small Cell
Lung Cancer following Prior Epidermal Growth Factor Receptor Tyrosine Kinase Inhibitor (EGFR TKI) Therapy
with EGFR and T790M Mutations Detected in Plasma Circulating Tumour DNA (PLASMA Study). Cancers.

33 Gray, J. E., et al. (2024). Pan-Tumor Analytical Validation and Osimertinib Clinical Validation in EGFR
Mutant Non-Small-Cell Lung Cancer, Supporting the First Next-Generation Sequencing Liquid Biopsy in Vitro
Diagnostic. The Journal of Molecular Diagnostics.

34 Chmielecki, J., et al. (2023). Candidate Mechanisms of Acquired Resistance to First-line Osimertinib in
EGFR-mutated Advanced Non-small Cell Lung Cancer. Nature Communications.

3% Paik, P. K., et al. (2020). Tepotinib in Non-Small-Cell Lung Cancer with MET Exon 14 Skipping Mutations.
The New England Journal of Medicine.
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3 mR

PUEHEE 1.1 B8 -

Nakamura, Y., etal 2021 | 7 1mas — =g ( UMINO00027887 ) b - /A GtDNA EE1®
AIZE B HER2 fEIEER M AIFENGE ( mCRC ) IRHRE A &S
5| - £ ctDNA AR ERREN B EFBREESZRILAEN
ORR iZ3%| 28% - bR EZIZAENIESF (0% ORR ) BB#E
ZZ2 - B ERERB =AM ctDNA B/ T FREERR R E
SEAEE - FREDL ctDNA (EALEMRECHE

Vidula, N., etal 2021%" | \asyirmEcR . fEEERS 4IRS (MBC ) B P - 8 ofDNA &
THORESER - ERR L 78% DT IERE  E S R AR 50% )
7E CIDNA I BRI EE D - 34%353 TIEHAE - BHRRA
HIRARETES N%ESRE - BENE  ER cDNA &
A =R Ee R X ME8( HR 0.41, 95% CI: 0.23-0.73,
P=0.002 ) WEZESHER (NARBEBEENT (HR0.46,95%
Cl: 0.26-0.83, P=0.010 ) - 48B8 4 BB RREASEREM BT 1THE
SR B A3 MEEEL A PR - B MBC A BEGE
REEEAMERSINBRSE -

o aver. etal SERENA-6 EffRitER$t¥ HR+HER2- ILEEE - 1
CtDNA 53l ESR1 RERIN 3 - ESRT REEF EWBRBRINF)
B ( aromatase inhibitors ) A CDK4/6 ) &l &l ( CDK4/6

inhibitors ) EEMMERE RRE - Fi8 ctDNA RFRIRRE - =&
FRERIER - RGeS VB IR A camizestrant ZZE M IR

% Nakamura, Y., et al. (2021). Circulating Tumor DNA-guided Treatment with Pertuzumab Plus Trastuzumab
for HER2-Amplified Metastatic Colorectal Cancer: A Phase 2 Trial. Nature Medicine.

37 Vidula, N., et al. (2021). Tumor Tissue- versus Plasma-based Genotyping for Selection of Matched Therapy
and Impact on Clinical Outcomes in Patients with Metastatic Breast Cancer. Clinical Cancer Research.

3% Erica L. Mayer, et al. (2025). Camizestrant + CDK4/6 inhibitor (CDK4/6i) for the Treatment of Emergent
ESR1 Mutations During First-line (1L) Endocrine-based Therapy (ET) and Ahead of Disease Progression in
Patients (pts) With HR+/HER2— Advanced Breast Cancer (ABC): Phase 3, Double-blind ctDNA-guided
SERENA-6 Trial. Journal of Clinical Oncology.
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EXREMRERT ( selective estrogen receptor degrader, SERD ) ¢
MRLAEREER - B camizestrant JAEBEELER PFS - W=
PFS 1215 16 B F - HEHRAR 9.2 B HAEEES - IS
BENEEmBEESRKETT 64 BARAZE 23 EA -

ZIRMRARMRELRR - ESREAERED - HLUREEHAEE

RIREENABORR - O ESEERASRAHEMUNERRER -

(WA

A EUREERIEE HER2 1= HREBHIAERSE - FHREERL O

85 . 7% RS M ErEEM RS ERREEE - 1R ITHRE TR S EEY) - oJHREEN
BENRLUERES BB ST (OS) 27

NSCLCERE - RBREEEIRERE
BRIEEAE BN E
2 - EEMERBERES

HER A Z2EENEE - HORR B RBAREERERZZIHBEYFZEZOS
30% ; mEERBHNESE =2 12 ERER73% - HEmsRESY
ORR % 28% rEy=aIE 53%

BRIGE - B2 ¥ Aggarwal, etal. (2019). Clinical Implications of Plasma-Based Genotyping with the Delivery of Personalized Therapy
in Metastatic Non-Small Cell Lung Cancer. JAMA Oncology ; #2pgik, P. K., et al (2020). Tepotinib in Non-Small-Cell Lung Cancer with MET
Exon 14 Skipping Mutations. The New England Journal of Medicine; 3 Nakamura, Y., et al. (2021). Circulating Tumor DNA-guided Treatment

with Pertuzumab Plus Trastuzumab for HER2-amplified Metastatic Colorectal Cancer: A Phase 2 Trial. Nature Medicine ; 4 Jacobs et al.
(2018). Use of Low-Frequency Driver Mutations Detected by Cell-Free Circulating Tumor DNA to Guide Targeted Therapy in Non—-Small-
Cell Lung Cancer: A Multicenter Case Series. JCO Precision Oncology ; #50lsen, S., et al. (2022). Real-World Clinical Outcomes after

Genomic Profiling of Circulating Tumor DNA in Patients with Previously Treated Advanced Non-Small Cell Lung Cancer. Current Oncology ;
e Nakamura, Y., et al. (2022). Comprehensive Genomic Profiling of Circulating Tumor DNA in Patients with Previously Treated Metastatic

Colorectal Cancer: Analysis of a Real-World Healthcare Claims Database. Current Oncology ; %7 Vidula, N., et al. (2021). Tumor Tissue-

versus Plasma-based Genotyping for Selection of Matched Therapy and Impact on Clinical Outcomes in Patients with Metastatic Breast
Cancer. Clinical Cancer Research.

10 : ERNREER ABENBRERAKGRS

% R F Guardant360 TEAREERIETT Z MIRGEBRER -
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E#%%‘ZEJH% NGS ;{_‘Q_ﬁ; T/\A/l\mAléﬁ,{L,T%mD/{—_r

REEFHROEZHEBRERIESIMA - FARBREERBAIEGFERRNERTE -
ESMO*, NCCN*!, IASLC*?, ASCO PCO*, Asia Consensus*& —E 2 & ENSCLC K E i
HAERRERID - RREEMEITUADNAZ ERE R - SHAMSRANEIINGHFZREESER
DRGSR REEROERAEET R - b4 - ciDNATMEE ) Z FE AR R A BB B MR

SR - BASETKILRBRD - ASCOBRERE - U ESANWABEERTERN
ERB - HER2Z BB I IERE - MAETHEANGSAEERENESRIRE - BR
BLEREEE RIS A — AL - MBS - EEHEE T REE R R

PHEAEEHERIBEE  LemBERRREREN—IR

= FDA BELHZX MHLW B2 NGS /&R & MU R2 i

ZEIFDACZAEZIANGS REE@RHBAZEEm*® (3R3 ) BCEEREREREE -
Bt B8 B AR IZ ( Medicare ) 1 24T ZIENGSR ARG Em @ WWEARBASHERRE -

40 pascual, J., et al. (2022). ESMO recommendations on the Use of Circulating Tumour DNA Assays for
Patients with Cancer: A Report from the ESMO Precision Medicine Working Group. Annals of oncology.

41 NCCN Clinical Practice Guidelines in Oncology for Non-Small Cell Lung Cancer. (2024)

42 Rolfo, C., et al. (2021). Liquid Biopsy for Advanced NSCLC: A Consensus Statement from the International
Association for the Study of Lung Cancer. Journal of Thoracic Oncology.

43 Chakravarty, D. et al. (2022). Somatic Genomic Testing in Patients with Metastatic or Advanced Cancer:
ASCO Provisional Clinical Opinion. Journal of Clinical Oncology.

44 Mitsudomi, T., et al. (2023). Expert Consensus Recommendations on Biomarker Testing in Metastatic and
Nonmetastatic NSCLC in Asia. Journal of Thoracic Oncology.

45 Burstein, H. J., et al & Biomarker Testing and Endocrine and Targeted Therapy in Metastatic Breast Cancer
Expert Panels (2023). Testing for ESR1 Mutations to Guide Therapy for Hormone Receptor-Positive, Human
Epidermal Growth Factor Receptor 2-Negative Metastatic Breast Cancer: ASCO Guideline Rapid
Recommendation Update. Journal of Clinical Oncology.

46 U.S. Food and Drug Administration. (2025). List of Cleared or Approved Companion Diagnostic Devices (In
Vitro and Imaging Tools).
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< 3 ZE[HE FDA 1%/ NGS R E R B2k Em

Emd piolcynd EYERT #Y)
EGFR exon 19 deletions, EGFR exon 21 Osimertinib
L858R, and T790M
EGFR exon 20 insertions Amivantamb
FE/ N Be B g2
Guardant ERBB?2 Activating Mutations ( SNVs Fam-trastuzumab
360 CDx And Exon 20 Insertions ) deruxtecan-nxki
ESR1 missense mutations between Sotorasib
codons 310 and 547
29 KRAS G12C Elacestrant
ALK rearrangements Alectinib
Encorafenib in
BRAF V600E combination with
Binimetinib
Exon 19 deletion or exon 21 L858R Osimertinib
. z /j ‘:|=n L)
Foundatio FR/N AR s substitution mutation Gefitinib, Erlotinib
nOne
Liquid
CDx MET single nucleotide variants and Capmatinib,
indels that lead to MET exon 14 skipping | Tepotinib
ROS1 fusions Eentrectinib
Alpelisib, Inavolisib
9 PIK3CA mutations in combination with

Palbociclib and
Fulvestrant
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Ema B EYE EIER Zz )
Rucaparib,
ER ARG Olaparib, Niraparib
HEERE BRCAT and BRCAZ +Abiraterone
acetate
Encorafenib in
[ A Ly NP BRAF VV600E combination with
cetuximab
EhEfE T NTRK1/2/3 fusions Entrectinib
EHSOE | £ FDA BH ; SR &
Z< 4 HZR MHLW SFo] BB =0 22 b K AR i e 22 4Y)
HEEER B
KRAS G12C =% Sotrasiv
JE/ A BB i s
ERBB2 (HER2) Z£ | Trastuzumab deruxtecan ( ZFZE
Encorafenib - binimetinib &
» cetuximab ( EEEA )
BRAF/N600E 32 _ _
Encorafenib & cetuximab ( &[&
A
Guardant £4)
360 CDx _ Cetuximab ( ERE#A ) X
B = NS e KRAS/NRAS wild-type
Kz Bk yp Panitumumab ( EEZE4 )
ERBB2 #HEIEE Trastuzumab ( EEEH ) X
( HER2 EREE ) Pertuzumab ( EEZEA )
MSI-H Nivolumab ( EEZEA )
Ei27E MSI-H Pembrolizumab ( EEEMA )

BRIRR : BESEE (2023) B ; EMEE
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B R 41T NGS RERERIE N

1. MEKX:

MMEZLESTRTEITE 2024-2025 FEHHEHIEVSAMIRRSAVNLE BB RERRRER - T
IEmEREEEEMARRLAN - BIOIE NSCLC BERATERE -

0 NEANEBEFEKEZEHAZENMNENHAETEIE  mMEDHMEZES @EEFT
R 2024 EE1E 2024-2025 FEZ T EE#H D EVSASIGIE Si2EFHNIMERE - 12
HREEES - WIR A AFTESE AR 18147

o WILFHEBEHEMIRFEMAZITET (I'Institut national d'excellence en santé et en
services sociaux’ INESSS =R EE AR M A RIRLA @A 3B £ 4 HiRI NSCLC
BE FHRZEWEAR BALEHNEHASERN - mERRB(CHEEWRITEE S DIE
FRE_GEIZNEE  WHABIUHRESHREGEB SIS -

2. EHEH
H R ZERTS ( NHS England ) E#t ¥ ifiE R ZLELA RAE S - MRIENAIETERMHE
ZREBREEE  UoTHAMSRERERK -

FE "EREREERISCE | ( National Genomic Test Directory ) #5I NHS Fr4afst
MERBAIEE - BRi2WZEME K2LER NGS FREER -

NHS 7£ 2022 F£R &) ¥ — BRI B3 - BRI ctDNA REE S AN A NHS
IR EZERIE - 5e= ctDNA IR TE - S AN MR RER Y - 8515
10,000 & EBE R M ctDNA REEH10 -

47 Government of New Brunswick. (2024). New Collaboration to Introduce Liquid Biopsy Testing for Lung

Cancer.

48 INESSS (2024). Panel multigéne diagnostique, pronostique ou prédictif pour le carcinome pulmonaire non
a petites cellules (CPNPC) par biopsie liquid.

49 NHS England. (2025). National Genomic Test Directory.

50 NHS England. (2024). Thousands more Lung Cancer Patients to Get Innovative Blood Test as Part of NHS

Pilot.
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3. EH

Gustave Roussy EAEMI R P OMEBREZREE - REEBERBFEBRER - BREALE
AREZ BEEEREANCEE -

o HRHLIEGREEASREIREAEABESETRALFN ZERE  REERIEHRSE
ZENEIE - HY¥19 15 KmBcBUSEAIE S - 2024 £ 7 A - Gustave Roussy EET
RHLEBAMBIIREEE 8,000 EREER  ERE WA LERERER - SHEN
FBRBUAREER OERENBAE - ARG EREN A F oA -

4., HZE

BARBRESEHE( MHLW ) EXERGNZEIREEEEMR - WikET 7 —RIAEUERIR -
T{EEREBRBINHRRE -

® HACRKREEBVEmMMNARRGN - ERXMIZRRKAAN 44,000 & - SRBLERKA
i1 12,000 % - #8+H7%5 56,000 4 ( B 560,000 H# ) 52 - MHBENRGS (1) 4
ETRELENERBSE (2) BERTELENEREBRE - HE—ER—E4N
— % .

o MEWEFTEHREERBEEREE BEERNEERTOSREERNBEREEERET -
WS AR A BB B REER P OBERER PO (C-CAT ) BREE - UKEUER
REEBFS -

5. =

BELEZERME Z24 (GKV ) RAIRMEZ4 ( PKV ) Ei% NGS RAREMMAN A IR -
%LXI&_%E/E@HﬁHY1ﬁ AAEH

® OPS( Operationen-und Prozedurenschlissel ) BEE ¥ F1il7 - JAEEFNEEREEN
BIRAG RIS - AP ERAMEBE:SMIARA (BfArM ) B FI1E(E - B 2021 £/ -

51 Gustave Roussy. (2024). Biopsie Liquide Programme FRESH.
2 BEFHEE (2023)<ERISE (2D 19) >
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NGS DA OPS - LU FEASE IR /) 47 B B 22258 -

% [El Medicare % NGS &RERERRAMARRLE N - SHHIRAEREERSE - HENET
BERBORRK - LT 2EENAMRMGEES .

o AHZRSEIBMEIER M EESMEE ( advanced or metastatic solid tumors ) Z &% -
BiERFRE PR R4 (CNS)-

® [HARERAENRITAFEURIER (W - RRBEHLIRFALL ) -

o ERECEIBHERERANBTHMMARA - AIANSEERA - BEFHRKEBBRNEIE
BE—DE(E  dHBARERASTETRA

o EFAWMATS FDA %8 NCCN REEES| ( BIRIEaENESRE )-

o THEHBWMEARNETRAMASIRBRRSER SEMEBMARRET - A
DABERRBIRDREZIRE - oERRRERERENR -

B BR ¥ NGS &R &1 Al AN s w1

1. MEKX :

RESEGARAMT R oI AEZ 0T ERE ( Actionable Gene ) g REEEME
RIEEEGE (QALY ) REEREBBEER KBV ANE 2B R Fi -

® INESSS S¥REFRET /A= TL - RIBEEER - RISERIRS SRENERS
BERILAENF[ELLA - WK QALY RUIEMN - IRIBABNME - IR ERME
IENIN—1E QALY RYRL A FILLZE 50,000 %I 100,000 MN#ES 7R - BEAM A= -

o EHREESRMAS I EEREMRATRABEZaTHER (68.5% : 52.7% )° 14
EEERAMRARER - IR ERINAESREEESMNF[ZNERMAMRILE

53 BfArM. (2021). Kode-Suche in OPS Version 2021.
54 CMS, MCD data base, MolDX: Plasma-Based Genomic Profiling in Solid Tumors, L38043..
55 INESSS. (2024). Panel multigéne diagnostique, pronostique ou prédictif pour le carcinome pulmonaire non

a petites cellules (CPNPC) par biopsie liquid.
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(ICER) &i& 3,065 %8 - ERIEAN 1 0.02 QALY -

o ZARBBEMIF AW ( Health Quality Ontario ) £ %I EGFR T790M & R&)E
WMETBEERERRE - BEREERERER LER - BABY) B F9ERRE 7
505 MNE8 - ML IEREREBORRAIRE NEES 1 400 REVAEBI R - R 4014
BRigh - MEBREETHEERR  REEFVEBHINRES QALY - IKBINEALZAEE
NSCLC BZRMFREEEME - ARRBEROILIRRINGRS - WHEAME - &
F[EXAERBENVEIETRS® -

2. HE
REEREESEREERATREBIEAGA&BIIA -

o HESEIHABNEE EGFRTKI HEMEE - RAANE L - EGFR RAEREENS
138.05 5| 230.22 #55 - BESREARERIEE - MERREEREDHDO TR R
B AR B A AR B -

o HEEREERE (NHS ) ZN—EREERETHE  AFHERLBRSREE
B RS EIDAM - NHS M5 B RS ERT UGS S 2 S mEESs

B R/ DEEINFIORESK - FRETEFE /A NHS BiEa S & 1,100 B8 - 2 E=8FX
3 15,000 & fhE{RE K 5,000 Z2FEEFE - WikEREZHMREED -

3. B
RESTEBABNRR/BEARE - 181 QALY WPR{EEESERAMA - H ICER HMELERIREZ
BREERED -
o FBAIEIMADITRERI ctDNA B EEZ AN - #RX 2 BRBEERE - 8
SNEFEEH M RENMIZRIE - MIRRRERA ctDNA BN EEABNIRED 2 #iK
IEEEENBELSRE  HIREZEMEMILIEM 7 0.2 QALY - ERE 42,980 /REE[E(E

% Ezeife, D. A, et al. (2022). The Economic Value of liquid Biopsy for Genomic Profiling in Advanced Non-
Small Cell Lung Cancer. Therapeutic Advances in Medical Oncology.

57 Health Quality Ontario. (2020). Cell-Free Circulating Tumour DNA Blood Testing to Detect EGFR T790M
Mutation in People With Advanced Non-Small Cell Lung Cancer: A Health Technology Assessment. Ontario
Health Technology Assessment Series.

%8 Health Quality Ontario. (2024). Plasma-Based Comprehensive Genomic Profiling DNA Assays for Non—
Small Cell Lung Cancer.

% NICE. (2018). Plasma EGFR Mutation Tests for Adults with Locally Advanced or Metastatic Non-Small-Cell
Lung Cancer.

80 NHS. (2025) NHS First in World to Roll Out ‘Revolutionary’ Blood Test for Cancer Patients. Press Release.
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ZFWEEE - ERREREEE/M A2
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M= - BEEEFEIEMIOFIERATREL 600 =T -

® FIEF 10% RY NGS #AIEMZR - alfRIMNER 2,6274 EFEFH - BEFETF
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NGS REEEREZENATEBAZERER

NGS REHIGHEE mATHNERE

FEIZEMORENAR D - HE T790M =& H#ES osimertinib BFIRA - BEETEE
HAOIZE 5 F - AM» —BMORRNMEDPER - 45T 22 &2 NSCLC JmBE AR -
BR#4GTREER - HbhB 7 AAHRAS T790M 2 - BolfE RS E R PRI 2
T790M 51484 - BB - 2EEDAENHRE T BEZERE - BN REBE AR AR

AP RIFREENR - WIKBREERGER GV HEBISEEYBENG T SERRAVARE -

RESERARUEIRTAHSAIEERNEE - A8 NGS WAISHREANS 348 - B
HFEAEFERRE - BENAREANAZ TE0BINER  Sih{EBEBWRREERE - AlE
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ALK * ROS1FK.BRAF V600E[21% ; NGS & &

At —5 3518 EGFR C797S K& . (B fELE
MEEAMR - BB LEBEREAREE - XL
NGSHE AT ALY KRAS G12C R . &iE
PR FRLEEIES Sotorasib - FIN{EREBEIEARY
= RRETFHERAT-8 @R -

BERIZRIR : TNGS Liquid Biopsy REERERBBRRE , EXMAPIEHE (2025 ) BEHEE

1M1 EXERRRERMSZ
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SRRV IR R IR A AR -

X NGS REE @2 NI IR 2
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g EFERE TFDA {FERE [RIRAEFRE
Osimertinib ENA R MR | KEBEEREINNRREPEEHIR | acEpEai st YREEEEEERE
(NSCLC) EGFR SHRT 19 RREUIMNET | e ppmans/ i o 2 iR s MR iR 48
21 LBOSBR RS & . BIRW EGFR HEMAERES
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(NSCLC ) MET SMEF 14 BB R | LURHAZM S LRECETINET 14 BiE
mA 2% ( MET exon 14 skipping mutation ) 4 5l#R
=
Afatinib N E | BERA EGFR REB MY | FERBERESENREZ FENMARKER
(NSCLC ) NSCLC - ifEa2 BB NE - B EGFR-TK EERZBAIRE - BIEHSH
CEMEAEA - RBHIRE | BLERE_GER FEARMERSLYEE
bt DUEE (1 X K - BIMEE )
Olaparib REEASRE - MONES | kB BB A R M @ M A | TARM germline or somatic BRCA 1/2 ZR& 14K
R 4 RE I8 BRCA1m -~ BRCA2m FREFEIZ | 55 HRD B4R s
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EBREEENNE | KEBEEBAMIEGSEAE | FRH germline or somatic BRCA 1/2 3R &4 AR
5 i % IR B | BRCATm - BRCA2m REEFER | &
(mCRPC) AR
Niraparib RREASIE - MONE | (B LERRER RS 4@ germline or somatic BRCA 1/2 £ 4R
B4R I8 &
Talazoparib BRCA Z# HER2 | {kiZ4ME#AIN BRCA Z&E | TG ER - PR - HER2 BARM ZIGRHE - 1L
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Cetuximab and BREUKBEBE | EREEUN KRAS(SMEF 2+ | BiaK Al-RAS EEEEAHIRAIR S
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(mCRC) 3814) 8 NRAS (SMNgEF 23

F—i 4 )%gﬁﬂhﬁl E/igﬁi RAS %
EREEREE

Pemigatinib

BB EBLES
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BRANREA FGFR2 2EERMS
HEANEE

HEMEEAMER FGFR2 2EEMENEHRZE
EEEARE

Larotrectinib

BRARB NTRK ERH
HMENBERERZMN
AMBERA

P& H 38 2 B0 18R 75 TURE E BT
WEEEA NTRK 2ERS (AL
RIELERF NGS )

B NTRK EER SRR S
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ctDNA : 7EIRMEZEDNA ( circulating tumor DNA )

cfDNA : J5E:DNA ( cell-free DNA )

CGP : 25 UEREER ( comprehensive genomic profiling, CGP )
EGFR : fifEXEERE 752 ( Epidermal Growth Factor Receptor )
FDA : ( =B ) EmEYEIEF ( Food and Drug Administration )

HTA : B&ERIF I ( Health Technology Assessment )

ICER : iEIZ A A ELLE ( Incremental Cost-Effectiveness Ratio )
INESSS : BIEf2FEEt ZIRFESMAFFTAT ( I'Institut national d'excellence en santé et en services
sociaux )

IVD : FE5N2 B 2347 ((In Vitro Diagnostic Device )

LDTs : EZEB1TH 5488 ( Laboratory Developed Tests and Services )
MCED : % jEiE R HIE51% ( Multi-cancer Early Detection )

MRD : M E%72%% ( Minimal Residual Disease )

MTB : 7 FiE/EZEZEE ( Molecular Tumor Board )

NGS : XK EREEFR ( Next Generation Sequencing )

NHS : ( 226 ) B2 ( National Health Service )

NSCLC : JE/)\#lifERH % ( Non-small Cell Lung Cancer )

ORR : E#iIxFEZ ( Objective response rate )

OS : Zi277EH ( Overall Survival )

PFS : #ERE4FH ( Progression Free Survival )

QALY : RiEEEEmERIEEMT ( Quality-Adjusted Life Year )
SOC : Z#EZEMR1E ( Standard of Care )

TFDA : 8 2B mEYEIRE ( Taiwan Food and Drug Administration )

TKI : B&iRBE REE DI ( Tyrosine Kinase Inhibitor )
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