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Liquid biopsy (ctDNA) vs tissue biopsy: complement or replacement?
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#%E - ABSTRACT
ctDNA il ER g RFEIE MR RR X EE B MAAE (g El. MRD) |, (BSURE S KK

AR, CHIP A5 tumor shedding {Z MRBRSY ; ANSCEIH 2026 EMENE, FAEFIZRIR
M

WRBEY) Fr (liquid biopsy) PA—%& M (2RI fERRERZE IR+ A DNA FE& (circulating tumor DNA,
ctDNA) , 2026 FEE 2IE/MATRE . KinkE, FURIZEREN TS , BNEZLSEIAARLE
Y. AXEE=ZKEKRAE—HAERGA, EEMHER . MRD (minimal residual disease)
—REEER. TRTEBREER. CHIP (clonal hematopoiesis) {AFZMEIERF. LK &SRR
HEBIRA ; 45 : «DNARMR(E, BBRMFEER A8 A 7ERIESEIR PD-L1/ HER2 2 A ()
AR,

BIREE &
AR E AR A MR M NGS ZRRA (RimARaedhm) KmARRKE , DAY MRD
ctDNA 7£ K 5782 S v iz R R BB I E36 . AT A BRI ST 5 B I I A%

SR

i

CtDNA Bt ? H(HE—EMMASREEEN 2

JERAMEG XEEARMFT , AT (apoptosis) EWIEIE (necrosis) ZEIE DNA FEEMZE MK
b, BEYHEFEA [cell-free DNA (cfDNA) , , HFRBEEBRBHIE D HME tDNA, —MRIEIR M5
F ofDNA B E#41EZF 5-50 ng , EF tDNA &EF R {45 0.01-10% (FE4 tumor fraction) .

TRAEY) Pl 2 B STz D BIE Lot A i IR TR A BRI 2K

1. BRER (ultra-deep sequencing) : ¥4FE DNA EEERBTE LE KX , 1€ 0.1% HH MK
SRS RN SR IEEL .
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2. 9F1&8% (unique molecular identifiers, UMIs) : fE& DNA JI_HE454Z4%; , IBJE PCR B FF
$EER  MARBERSNFEERE.

ERBHETFE (Guardant360 CDx, FoundationOne Liquid CDx %) B 7] #E 0.1-0.4% [ variant allele
frequency (VAF) TFFExE{2/ll SNV, indel, CNV Hlgh& , W FDA #%HE) companion diagnostic
.

=KiRKRR | BEERA &

A& &R BEESFR st
RIRERRRA (AR EK  Aggarwal NILE, Leighl BFAST NCCN Wi $%, HJ{E P& tissue
miEU ) companion Dx reflex
PUEEMIEHE (40 EGFR AURA3 ctDNA cohort NCCN Us$%. FDAK%  [HMERD AT %L ;
T790M, C797S) HE EMF A
MRD (#&fH/NB B wrt) DYNAMIC (CRC) . FE=HIRCT, H¥E ZHEBRKEHR
BRl CIRCULATE-Japan GALAXY £ Bt
BHAENREASHE (multi-cancer  Galleri, PATHFINDER 2 EEIEBIE 2026 (4 EFINIE
early detection) 7

WEAES , I—EEFEFE =1 RCT FAE a3 #F , BEBEERENA LRI NCCN
/ ASCO E—43385| .

st : ARSI " SeHMmERR ) SRR

¥f stage IV JF/MMARATRE (NSCLC) , ASCO,/NCCN v2.2026 $535| 5 TAHARY) F B RRR +
RIFFIML ctDNA ; FIIEST (concurrent) HREE**—MIMA) 7 XKEAEEEIAER | 4044 NGS ¥ & 2-3
B ; M SEERE) EGFR, ALK, ROS1 % mJiZ#E2 BRENER , AT LA GAIATREEIAR.

ESMO 2022 Precision Medicine Working Group FZE RIS IRER S A IA F4R (RE2XXH5) &
ReY) AT {ERC A E Rl , (B ERIRERENE A | IE reflex (123X) ZAASY ) , B4 «DNA
7£ tumor shedding {KKIERE (FHA. fSEfs . KEME) @ false negative,

B B0 il e 8 & St 2

RIFHOEFEGER stage IV JRfE. AABEAR . RBAGKEERBEEEYIA, . HIRT «DNA
4%% NGS 7£ EGFR, ALK, ROS1 _Ef—3ZR4) 80-90% , {B¥f MET exon 14 skipping R fli &
ZH (40 RET) A{ERIEURERIR.
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ERBREY) - F APk

THREHE 2026 £% AREAENREDN TS , FE : SATANKETEE. EHE panel X/N,
validated indication N[ , NREEL3ELLEL .

wE

= ER FTEAR &

F& B ZA LoD s

Guardant360 CDx ~74 EFSEIGEHCIE  VAF FDA #%#t ; NSCLC EGFR, BRCA pan-
EldrEape ~0.1% tumor companion Dx ( B2 %3k 6)

FoundationOne 311+ EMEIERERRIE  VAF FDA #%4E ; MSI. TMB. HRD 45

Liquid CDx iEE e A ~0.4%

MSK-ACCESS 129 EEEEE (2 VAF HB MIKEHE FHER CHIP
i) ~0.1%

AmoyDx K HE % panel CEY) B N R panel  AEE R ; BREK

ddPCR /NGS EGFR 2t BS
il

Signatera (tumor- =816 & KiGfES% MRD  VAF JASC 4R 4%, WES %5122 8 panel

informed) mutation 2l ~0.01%

LOD A2 FBFFaBomE—TEIE

Tumor-agnostic (%] Guardant360) Ed tumor-informed (% Signatera) &AM TTET LA
B : 57& FEE panel , EERBRAEBER N panel ; EHF/EA MRD KISURE IR S A
&, {BZASCH MMM WES A RERGT panel, PLERBSEEMR TERIRMHIE ) MAZE panel K71,

PiEEMERE | EGFR T790M £ C797S

EGFR &t E¥—. {8 TKI (gefitinib, erlotinib, afatinib) & , %) 50-60% & A & A
T790M izt o849, AURA3 SE=HI RCT (R &%ZCEk 7, n=419) BE osimertinib 7£ T790M
b5 14 ¥+ BB platinum-pemetrexed £k, % , mPFS 10.1 vs. 4.4 @ B (HR 0.30) , REIL** [ k&5
T790M . **fIERPREE1E,

E L , FDA E #% # cobas EGFR Mutation Test v2 ( plasma) £ Guardant360 CDx £ T790M

companion diagnostic :
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HBEAIR (REEIEK)

B— TKUART RABRTC LT, CTRURFRAL, SERKERMER , REZEM IR
AR,

5cHh ctDNA Bg T790M

plasma cobas Bf Guardant360 %] 7 X o] £ 4. GME - EIEIMR osimertinib , R NBY .
AURA3 F4I#T%E7R plasma T790M [tE3 , osimertinib & fEZREIARAHMEHE .

kst - BIRABSY A
plasma ¥} T790M [ sensitivity &7 60-70% , FTAPRMEMILAENR. EABMARSY) F LB NGS
(& MET {#0#, HER2 0%, ARSI EHMPENMRE) |

Osimertinib %£¥& BB C797S

Osimertinib &% R 12 4 EGFR C797S (JEX B R X HEFI R B1Z4RELE) | MET #&IE.
CDK4/6 ¥ % ., Bkl oDNA NEEBEIEF , BFIEZ M aEE N\ S8R (DNA
shedding [&1X) .

MRD (#i&fHv\E@Eiekt) BORl : KGR

MRD 2 2024-2026 SR EVI A B FEFD - BB FHUIGE | I LB EZE |, BMETS
WAEER ; o DNA T EFRE ZHTE A |AIZ) trace amount A ETRENIE .

DYNAMIC : %—@&QE"{’EEQ ctDNA &£=HJ RCT
DYNAMIC i (RBE R 2, n=455, stage I Kiake) WA D A TDNAFES| vs. 124
ERRTRIRFIRE ) MsRRE B AEHBN LI
« ctDNAFESI4R : #1855 4. B 7 BRE—K , BHEFFTHE. Y observe
o 2L IRKSHRIERFIRE R
43R B4H 2 4F RES /& (93.5% vs. 92.4% , non-inferior) , {H ctDNA 2B 5{F FBZER % 28% [&Z

15%, XA oDNA G HIF 2R BNSEMIEE , BRBII—EBABITALERNHE. EL
B XA RCT ZBE ctDNA-guided de-escalation &4,

CIRCULATE-Japan GALAXY : BHZ 2,240 A

GALAXY I8N EFN (RSEE 3, n=2,240) L Signatera tumor-informed - & &5 A
stage II-IV K57 471 ctDNA :

4 i@ ctDNA j{kRE 2-year DFS HR for recurrence
FEtE 41.8% reference
et 90.1% 6.59 (P& vs. f&t)
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ctDNA [ R NS EHM R B RAE®Z (HR0.42) |, [AMARIERR®ZE. XF TaDNA G
=EMEAE) . TRAME =B MRS , S DYNAMIC &85 —3X.

MRD &ZFI N\ & & {#R

2026 £ 5 A , A @R KA «DNA-MRD JI\ KIGZEAE T HAT , BEEXRLOHAY 6-
128, B8 12 FEHT 4-8 KihM., REEREM MRD Z /] , igllFIABATH : (D 2
B high-risk JEEE (stage 11, HERIERTFE) , Q SRELATHENRBIARRE (B
GRS /ERWE?) , Q) &FEAIE,

CHIP : JRREY] i KEKARG MR

**Clonal hematopoiesis of indeterminate potential (CHIP) **¥§4E {3 K& M ¥4 40 it EFE L 40 i zs %
(&% R : DNMT3A, TET2, ASXL1, TP53, PPMID) , i5Ltoesser pyE g MEKMK fDNA T

WA IR | RR¥ A ERAER.
Razavi % A 2019 4 Nature Medicine ( R 223k 4 , MSK-IMPACT high-intensity sequencing) Z#%it
MENAT 124 (EFMEAER AR plasma + matched buffy coat , 3§38 :

« #953% K plasma B E B/ LR BAMEK (CHIP) |, MIEER
. S¥EAMRMERER : DNMT3A, TET2, TP53. ATM. CHEK2
« AMPAMMKRLSES , EIAES EBARE cHIP

EE2ATE2HKEIYE (I MSK-ACCESS) @384 white blood cell paired sequencing ; T &>
& Z A panel ;55T (B CHIP S EER ) + SREHMBIM fileer FZIE , {BE 100% HERR.

ctDNA [t # 8 B R

F3 plasma TP53 ZEERFE /|0 : ATRERIERE. thATRER CHIP, FIFEIRR : (1) VAF BAEAR{K
(<1%) BWA >60 5% ~ CHIP #R5 ; (2) FEEIRIECMANERSTRERE (EGFR,

KRAS, BRAF) - ®A[{5; Q) BEEIREK (HZE. MIZHL) BT , B5R cross-check AAAKERE K

AMIREEE .
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CIDNA RSS! : HEEBHRABARYL S AT 2

2 #fHE «tDNAR#A

RN RY KRR (BIX2HRN) CtDNA NBEEEFIR T BRSE vs. 847 vs. /N
PD-L1 IHC 36 M 2K, R BEFEARASAR

HER2 IHC (?L#E. Bf¥) Fhin R AESRIDN , REEES THCO, 1+, 2+
[ iy e o I f§ FRFE{H tDNA shedding #{ , BURE =
B RE M B Tumor fraction {€4 LOD , % false negative
AAER{RA (1 NTRK, RET, ROS1) B FAHRMAESURET AR RNA-seq
MSI/HRD /TMB (Z53F&) TE/E# tDNA £ ; 1K shedding RFARA[{5

JR4R : oDNA BHiE TR , N2EREE. Cescon % A 2020 4F Nature Cancer 47 X = (RE%C
A1) 4B45% 0 TREEY) IR (LASEAR E _ LA SIER) | {BARARY) A (LARAT S5 multi-omic &
&, MEBEH., U

REREEI (818, 2026/05)
+ NSCLC EGFR BRI : RIRH AN (RI/INVEIIE. 4SRikdt, MRaeEmsy)
BEYAZTAEE , A% 153 8K,

« ZEME NGS panel (AHARERHIMN) : (2R 2024 FRIBBHRALAT (REFEER. FEHH.
FENEE) , BIFARE , FZEZ panel NHEEE.

« MRD ctDNA : @R K481, BE 6-12E— )k , ©F2 4-8 /o,

- ZEEBRBREVF (Galleri %) : EERANT , BEN 15258 , BWAEREA— IR
IR,
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{ATRFFR ctDNA . {ARFABEE{t4H4%; ? EFS cheat sheet

FCIARRRIA (ERESRNERSHA)
[FIBF{ - 4045 NGS B &41Z2%# | (B (D) 4AMBEARE. Q) WABSAEEYIA. Q) 4R2EH
A[NF4TIH otDNA, FHIFEME P& XARAE .

TR HEEEE

@4 : DA EGFR T790M, ESR1 RAAESJAI A5 , otDNA [ MR O] 2%, (&A% BB Y]
F. A TERAMEENER.

#i1& MRD R (B ATERAEXIGE)

E R - % high-risk (stage I, AARKERT) HEEEIERREAFAE. TR
MEAIRITEEE, stage | BREREHEEERNL.

BHAEIE— MRS
HAESR ERNAR. Galleri X EEMF S sensitivity £ stage I AR A 17-24% , false
positive RELZLE T EE ., IREIELLEIAR K,

BMEM. REISREIRIEE

a4

MM FRBER , TRENARKRE  ESERE. BRHAE. HERAMINGER T IURLEY)
BREWA , BLEMEIREM,

R

o {AF&ME (false negative) :[EMALRANRFJIIRE. RER. BB
o {Bf5ME (false positive) : CHIP, germline 55 R HER

- BRAERTAWBR (VUS)  MEFER  NEGIHRLE

- BRKGHIEEEE  BREEX , FHEAIRAIT &2 BERE

TBIERE
- EREHISEBMHEEE. SHERGRIREAER
« EGFR, KRAS, BRAF, HER2 % H1EFLZEYHI5E 7|
« KInFE#E MRD BURl (ZEFFE high-risk 5436 25 5115)
- B¥% TKI/PARP/ REJARELIREHIFR ., TEHIEEN

—RBR AR
- BMERZ. RGN IDNATRFE  BEIA
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o EHRRABR. BB, T TREAEE SR It ofDNA Bk
« 1EYx : BA5E cfDNA IRIFANTT , F AT 2 HHIRIEIR
- RETHEZRBRNFESEN BRI EMRE , AEBITHRIIRE

R AREATA R A IR A R

LIEERER. EMESH , ««tDNA BERRRAREY) F 15 2 B B RAEESR) 2

2. MRMBEEY F , FARMR ? mEWLER ? 248 E PD-L1, HER2, TMB?
3AERTERTZ AMEK ? [5tE. EUSSEEZEIARIRE ?

4. FWOFLLE CHIP SRR , FA & HA MIKELEFIS ?

5. BESHZ D ? RRBIIFTHBMNGMYE 2

6. MRD BV IS BB IR B ER T ? Gttt & g EREHE 2

i
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DISCLAIMER ZACSCEIH/\B# R 2 Bk S845 R NCCN / ASCO /ESMO JARFES| |, (EHBEAHAMRARERBTEE , 1~
BRI EES , IR TEIAB MM 2B R, B AR RS 3 AR E AT .
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