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it % 64 7% BE E A

wm B

W %% (lung cancer) & 2 HKA8 MR IE L) 2R A — > K&4E T /9548 Bl 76— A B 0)
W2 — o 3R EBR BT B RER  AR T M 0 SRIE B AT R AT 69 AR 2 A 3R B K BT B AR
A A FEAKAR BT 9% 2O F 20% 0 12 R S 0 G MR L R BRI A o M F
ST RSHMGER  BATHHEENR ECERELGRERRIFRI AR > TESNAE
B TRBMRMS R 0 LIERIEL AL E MY KA (tumor heterogenicity) * ATIAE — R
8 4 8RR T | A B AR R E A RE R 09 AR It © R BE AR (liquid biopsy) ¥T VA4 A 48 8K R T A
BRITBEIER A ~ BPREME  EAL MG E 0 RSUPME A48 B ey A AT e ¢ PEIRIER X Ak
BE}LER (circulating tumor DNA, ctDNA) 3R 1€ & 4m g, (circulating tumor cell, CTC) ~ & 1t v
AR (tumor educated platelets, TEP) &AL 5 ik §8 (exosomes) * 5k & B3R 51 ik BE /& A 72 A 5 09 B

RABBER -

BA8EEE) © BfifE (Lung cancer)

FERZRYEE M (Tumor heterogenicity)

FRAEEH (Liquid biopsy)

TEIRRERE A SR EEREL (Circulating tumor DNA, ctDNA)
1EI=RERE B (Circulating tumor cell, CTC)
fEE3 1L IM/)\iR (Tumor educated platelets, TEP)

BE5MiEE (Exosomes)

fl[

Al

i 92 J2 2 BRORH Bl i i BOoE Y E ZE R A 2
— o KKE T HEEMRE C AP — e
2017 FEAE KB FHEHH 222,500 A G2 B K i -
HeerE 155,870 ASER R |5 @EL 1
EREIRRIEES - (B2 AFAERH
1 18%"? » f5 32 R RIFRA2 AT 43 35 B RE AT
FE W I o RBUA I A AR E T 25 (national
lung screening trail, NLST) &3%f /= /& b i & (

AR 3 30 FE R AEAT 55 R LA ) {5 AR
TR Y ST g A A LU RS AR i B X e imEm]
DUREAR 20% Byt FEMHRIZE L3R (B2 MBI
fhslm R R S MES A LEN T R -

FE 2 B IR 40 b B i 40 - Bk
ZEREHEREHNRE BERESE
SUBEMERERE  NMEREAZHEME G Rk
4 R 96 o B 43 2t 2 N AH AT 9 BR (KD 43+ 4 2
(intertumor heterogeneity) » |7 — {[& JJi 88 A th.f2
& T AR ER 7 aa 8 i HAE B A H Y

WA e AU 813 B A R BALE 553 % BB S M4BT A ¥ o e MALER
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RE ~ FLIRIRHIC ~ U3~ EREE - BB R IEA
FR#HH[AE (intratumor heterogeneity)*>O( [&— ) o
Zhang F{1 De Bruin SFEE i 5% 2% TR e AR s
I 225 ek e A M ey 25 LR e e A LA R 25 R B (KT RE
RUHER ™S o ff DU — R R AR U B R REAR
FELAE IR R RS - S RE SRS M IRF FT Bl il
Jer 0 oy FE IR BR BURAR Y 5 BB i b R R P gE
MEEL AR EEENHBREY AR
{ELRR R 1 R Ry B35 B iR Il B R A BT K
AIGINEG IR B EATRYREERES - 1 A &N
& — 119 3 R b e A S T R AR (K] 5 1Y
Rl ® > T AR RETS g T DU R AR Y] i s 2%
T3 RIVRRF B ek Fe A g S (KT e A8 AL ~ BEIIG IR
B i A I 3 1 AR K e S FE A

MRS RV E MRS

R 96 1) 0 B 05 A e 9 1 S A ~ RS By U
—{EEE e O Hh iy A R AR
HL B3R - 8 B I 9 2 S B A% 2 (circulating
tumor deoxyribonucleic aicd, ctDNA) ~ G5 EE
#H M (circulating tumor cell, CTC) A B2 ik » th
B 5 1 A A AR B R A s o B4 R b I
/N (tumor educated platelets, TEP) FHZ 5 5z 43
W exosomes - 5 LEEFRHN 2 Ry T BEIEREHY A

O O

A

{Hﬁa@ Moey 2 %*'Ték}

R R s fe g6 )1 12 - At DUR RIS M £
FEEC R FE 22 IR tH B ARSI R RS - DU R
CTC ~ ctDNA ~ TEP -~ exosomes (53 HIHIEEST -

—~CTC
TRE Dir 208 11 ek e Bl 20 g IR g e AR R

B IR R R B EE AR H AR - 1R AErS
TG 1869 FERRIE FE RS MRS B 1 - (eI
il i/ N B AT 9 > CTC WS H &2k o & -
ATl CTC R B RE AR I TR 141 H2
ZTHIYIRE T & 10107 FE [ IMLER - H
HHE 1-10 JE CTC » [ Al CTC 8L
HerwE A 195 it CTC R - Pl St
HIRHEEY 7R AR A M CTC - H AiR#E CTCHY
T3 BRI AR AR M S B R 1 2 o
LRSI - CTC 3R s R HIMREE 77 7
(epithelial cell adhesion molecule, EpCAM) [fij
[MEk7#4 CD45(leukocyte common antigen)!”!8 »
i -F H #1{biy CellSearch 24 & H Hii £ R #EY)

IS B R (Food and Drug Administration,
FDA) F2 0] I A I RS MR 9 2L ~ KB B4
RS IR AR A AR e bedll - 30 HANSR CTC 1E
R R Rz [E i3 (L (epithelial-mesenchymal
transition) - [fij FL A A I 7 vE R REASAI A E] 5 H

{Hﬁa@mé@é‘%gﬁ}

B— : EEHEEN - SEEENETRNEERIED REEA—KNERDFHE (intertumor heterogeneity) - 7£[@—
(BfEBEPthESRERMER D Fae8 (intratumor heterogeneity) o
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AR B R T T DU A SR CTC -
V) BLFRF M 5 1H 0 — % CTC K/ 41 R 7.2mm-
15mm? » ISET(isolation by size of epithelial tumor
cells) J2& H RT#CH F AR I /714 2" » Kerb 225
BHEEE =~ PUHIRYIE/ NI s 2 - ERER
ISET F1 CellSearch # 31 ISET H 80% HY far I
3K > |fij CellSearch A5 23% (kg IR 22 » Hifth
SEEFIH CTC Wy » ~ B > (Rl i -

CTC fH %f f* ctDNA 7] DL$Z fit 55 B 19 %2
R LTI RE IS B B - bR T he il
EGFR 22 % 4} » {1 ctDNA It » CTC 3 45 5
F I RET(RET proto-oncogene) ~ PAIEE B0 K]
- (C-ROS oncogene 1, ROS1) ~ FLa 4 ka1
(anaplastic lymphoma kinase, ALK) 2 XE [K] Gt
7% {HELLEE ctDNA » CTC £ i (Y 1 PR e
g - RIRAEAFIRYERE - CTC B H A
7] - F DU 17 5 2 W Fe sk AR HE AL S e fE
CTC¥H -

Z+~TEP

FEfE AR AR RoR R R - R T I e o it
IR BERZ BB AE AN/ VI 12 5 Best 2235 0] DUFI FH
/NI RZ BB AL I8 T e 70 M7 A W o KECA Ml
FURE %~ IBE REIIE - R S Bl
HIFEIE B SRR - HERERIE 96% » thAE
737N i g M A AR Y o PR E 71% - ]
e oy HT S LR 2O -

Nilsson £ 25 7 77 K7 /]l B firi 4 9 =&
F o Hrh 32 (A EN I E AR 1 - 2
ARSI % (echinoderm microtubule associated
protein like 4- anaplastic lymphoma kinase, EML4-
ALK) HY 2 (K] Rl & 22 88 - ) P S B 0 5 il
$8 2 JfE (reverse transcription-polymerase chain
reaction, RT-PCR) #g il & & & vf 19 [f1 /)N A k%
FERER - AR F65% H—KH
100%7 » Hrp 2 B 47 AT SR Y IR 5 T
EMLA-ALK 1y 8 E gk - i — (7 {EE gt
IR 30 il H 22 - (e M 2] JTEE M ERY
FEAR FEFHIE T Hi s & BRI i nu s b & 8
BUEAL R TWafE H - 2o TEP v DUE {EIEREHY
ORGSR R — e EE R A AT -

= ~ Exosomes

T KA % A 2 (late ensodome) HY Jifd -
TEF B 2K » 728 B T R B ARKY
30-100nm [ BR IR 236 S > 7 155 19 28 3 0%
PR U ER W REAS A A A e UF B R 2K
HEZEE RS HIAPRAE ~ W - 1Ml
¥ 270 = Exosomes [N & B A% W A% ~ R g TE
HRIERLHEE % (long non-coding ribonucleic acid,
IncRNA) ~ {HIZEERZEE (microRNA, miRNA) ~ fig
HRCEHE ¢ TR H A DNA BYFEAE - "]
1E by 5 E JE AR R L R Z B A7 AE -

Exosomes FEREHIIAAEF (endocytosis) »
I A B Bz exosomes F i 5 @l &5 S AC #8 ~ 32
RIORE A 32 JEARURE P 43 0 19 1 R 2 i 44
HEMEAIT R MEEABENER Y &
B~ E R PUEEERE A E S T A
Al-Nedawi 2 & 35 B 7F exosomes F#7 H £ 7
4 KR T-52 2% (epidermal growth factor receptor,
EGFR) REFIA RZAHIUER » BBUNE N AR
[KIF (vascular endothelial growth factor, VEGF) f
S1ED FEE 8 B S 1 ke 8 I JRR LML s 4 3 5 AE TR/
AT 2 B miRNA FERE I P s b Ap
HRAME 3 > #1400 Rolfo B2 3% 5 miRNA-30b »
miRNA-30c fil EGFR % ({5 1L A B > » Adi
B Z 25 miRNA-373 ~ miRNA-512 75 {14 fEg
4R R ER H g nsssnia LA 2EY) (cisplatin) 1Y
LR SR 0 o IncRNA H Fii#g A 9 iF 52 - H i
HOTAIR & fH ¥} #4226 iff 9279 IncRNA » ZE 3]
HOTATR #& H #1111 ] $U 2 11 et 14 2 g 4000 1) X
+ -p21 il cisplatin FYFLEENE ~ e AU G 4 K i
AR 7° o BESR exosomes REHE 5 % BH A I
AR R PUEEERIERE - HAEREE %
(953 JIAREEHEAL, exosomes HY 7 ~ 7347 - LU
FFREFEIAER IR TF | -

« ctDNA
(—) #BiR

Mandel fl1 Metais 7F PEIC 1948 4E4F A AL
& 2 B S 25 S8 BEELBRAYAFAE (cell free
DNA, cfDNA)* » cfDNA 7F fd 5 & 19 I 5% i
PEEER 1-10 ng/mLA > FEPEIT 1977 SEAEREAE
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BBEIIE R DNA HF- &SR * - 35
TESMESME ~ PR~ RRGYESGEBIRY BN
cfDNA HYIREE T+ 5 Stroum SERFFEE R AE
PHIT 1989 FEAE HY 1 AESEE A M AL Fh iy R e AT
43 fDNA 25 B HRE © 5 Sidransky ST
SEEIERAEPUIT 1991 SEIEBEDL R S H MR E
2 T A W SR e B 1 AR K] -pS3 /Y 2838 DNA
TEAE ™ 5 AEPETT 1994 FEAE BN R 1y A v
BB— RIS FL K] -KRAS (v-Ki-ras 2 Kirsten
rat sarcoma viral oncogene homolog)® » H ¢4
{37 9 Mgt A7 FEL 5 1ML A% v 7 B Y KRAS 2848 - s
FE 7 28 1 IR A AR A B E AR AR - IEILRE T
ctDNA [1FFE »

(Z) £t

ctDNA = Z2¢ [EREHHIEE  (apoptosis) ~ 2
%t (necrosis) B EB/36 Y A - FEAERA IR
FIE AR - BIANRIE ~ W ~ H BER S
JEREE --- o —fi%k ctDNA Eb cfDNA %5 - feE)Y) 52
P EEE ST ctDNA K/[\#] 134-144bp (base
pair)* » ¢ necrosis BAE FH B4 WA R A
BEEY ctDNA A/ >1,000bp* » HEZEHAH 16 43
FEE] 2.5 /N - AR LRI Y I RS iE H RiTrY
RIL ¥+ Herh—ER 4 PR A% A B 2 A P PR R R
HEAS R I ~ BB A » 2R 1% HE T IR M e I
BF7EZE Bl ofDNA 7] DUE EEREEZ i (Toll-like
receptor 9, TLRO) e B 1T 3 242 032 S I >0
HIMERSINE BRI ofDNA v DU EE KN E &
SR A T e A T O e

(=) WRIT3E

ctDNA 5 cfDNA Y It 3B £ < 0.1% F| >
30% » FIEERF AT ~ K/~ B~ AR
LA 71 RS R B A A 2 SRR MR 2 A
1B Bt o F A EAE » ctDNA RS IR » Bt
Dlbmdany p B IR RS B2 - 7R Bl b G E 5 i LA
THBR - S EREEAE £ &Y £ (ethylene-
diaminetetraacetic acid, EDTA) RYRH|F ~ $#R5E
FAY LY e 2 A e e /R P o 8 LT BRA BV
fiE R i H DNA T T-#8 ctDNA [ gl ~ 1M1 4 18
JR LA ctDNA gl » PRIKs 1L 37 b et @ X1 R

i e B v A R H DN T 8 ctDNA Al
> T R R U B — P A T A A 5 e (] BRI
oA - DUR T s SAmil otDNA By 5k -

1. SR BLIK Ry 51 52 5 W SH B [ JE (allele-spe-
cific PCR)

F B T 0975 B — e PR L K e 9101
FE O R ERYER ST RIAT Y BRI e » (E2 L BE
RN Nz 2 g BR IR BR ~ 48 A SO IR 52
5 G40 —IE R ST A G A I 5 3% A2 H] EGFR
/M EE T 19 BT ER (EGFR exon 19 deletion) B,
EGFR i oMgHF- 21 BEAI5 ¥ 858 i B HY RPN
i (5SS IEIR -Leucine §83 Ly RS & % -Arginine,
EGFR exon 21-L858R) » &k & I i o] 3 %]
90% » {HAEH] EGFR H4hgHT- 20 55+~ 790 fif
BRSO ( HERIE -Threonine #EA8: by HH
Wil& i -Methionine, EGFR exon 20-T790M) f# &,
5 A 40%>* » Cobas allele-specific PCR & H #ij
KB FDA 8 A] HI 2 38 liquid biopsy 1 EGFR
(AR Ze R > -

2. % PCR (digital PCR, dPCR)

RERFHIEY ctDNA 43P 1 B s i S g B T rh
i A R » A PCR #EI 1% B DU U AR RO b
W36 B AR dPCR L allele-specific PCR A KRy
B RS I RBURRE » B dPCR HAE(EHIE ANy
EIEL 2 s I A I e L TR 2 A8 AN R ]
4 (ALK ~ ROSI rearrangement) e

3. KR EERIFH43HT (next-generation sequenc-
ing, NGS)

1 Sanger % fr J7 A MH A B » B8 ] DNA
O LA RO T RS S BV K
FrB BRI AL | AN Sanger SE FRiE— KA
Ref il —fE B R Fr B NGS 52— 20k I 2 i 5
RIF B 7 - B NGS Bl BTy - Hnikk
T K B2 AH & Y APCR - NGS A6l AT LU I
ENERREC IR 228 et m] DAy g (] e v AL (K
HH 2% BB By 2 B RL IR [ B ALK ~ ROST Y FE[X]
Al o RF BRI ARG 1 B SE A iR e s
R RS B R — ~ R e
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RS AT bR ER R ERAE

VA B o 19 2 AT DL CTIC e 7
Fl > B RIER SIS IR » ctDNA
TERGPRICHE IR IZ - DT 12 B ctDNA
ERHERRPRICOREF -

Z— : Circulating tumor DNA (ctDNA) #9#&815% i

—  IRREEERTE DR R RIR2EN

A EERIT 52 2 B P A R T e R Y R £ Z TR
AE LA IR 5 h R B 2 S BL IR 74 ©° » {87
JEH R AR B bt R B s R R
TP AR H AR SRR RIS f o N EE 2 70
RETREAERY PTRENE - BATMERL E TR ERE T T

Pk B TR
GRS EEE S E (PRSI E s [ T IESE SRR ~ A
(allele specific PCR) AN AE B EEhsrasaireld eyl

WA EE#HSE (dPCR)

PCR &ty

gk XK AAEEK 51534
(amplicon-based NGS)

R 5
A TA AR T 47
(capture-based NGS)

U] P 2 T 1 AR Y 256 K 1 2 oy ok
Tl DU IR A A Y B TR R DA

FIFFF3IE—M: PCR 5736 H % K6
RERFYS) 5 AT A7 B 0 2 R e U 2 TR e

(o FHAATAY LR A A DNA SRR
KA A A B B 2 R e By A S

PR  FERHA -

LA e

FEIRIMHER ~ FEIRIFEA ~
BRRHER ~ #5 HEOE I

FEIRIMHER ~ FEIRIA ~
BRRETR s ~ PSRN ~ AL NR S

2 EFL « Dagogo-Jack I, Saltos A, Shaw AT. Pathology Issues in Thoracic Oncology: Histologic Characterization and Tissue/
Plasma Genotyping May Resolve Diagnostic Dilemmas. Am Soc Clin Oncol Educ Book. 2017; 37: 619-629.

KR EERREPIF/) BRI MR RS E R D B — 2t

FhRZek Fg i 2 FBURKEE (%) B (%) BTN
Allele specific PCR

EGFR T790M Allele specific PCR 41 100 4
EGFR L858R, exon 19 Allele specific PCR 46-90 97-100 54,58-60
deletion

Digital PCR

EGFR T790M BEAMing 70-71 67-69 54,61
EGFR L858R, BEAMing 82.3-100 96.5-100 34,61
exon 19 deletion

EGFR T790M ddPCR 77 63 62
EGFR L858R, ddPCR 74-82 100 62
exon 19 deletion

KRAS G12X ddPCR 64 100 62
NGS

EGFR mutations Amplicon-based 87-100 94-100 63
Multiple(no fusions) Amplicon-based 58 87 64
ALK rearrangement Capture-based 79.2 100 63
Multiple Capture-based 72-85 96-100 66,67

BEAM : REERFLIGHESYG - i1 dPCR Al il ik KA I Bl

ddPCR : digital droplet PCR.

ZZEFL © Dagogo-Jack 1, Saltos A, Shaw AT. Pathology Issues in Thoracic Oncology: Histologic Characterization and Tissue/
Plasma Genotyping May Resolve Diagnostic Dilemmas. Am Soc Clin Oncol Educ Book. 2017; 37: 619-629.
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iE FUFRAY HL T R0 5 0 k138 Bl = R e e 0]
AR SUERE Y E AL - SR HRTSEE AT
HaRgEE B Bt @ Ry — 5331 ER B
TR 73 REURT BR80T e v R A R K Y
28 DR ] 3 310 e HC R A2 K T R L T e
AR R -

- AEENREN

B T AR R M D T R
BRI P R R AE A 5 (R R R
B T A SO AR T AE MRS B T
L) B B Z€ 8 (stem mutation) €7 L H i
HUNTRLAT 225 (private mutation) Ff 5 i LLAE Y
570 LT DL SRR I -

= BERRIaER R EME R ES

ARy ctDNA {RAGHY I KA E A E A
Ak AT =0 0 P AR RE TS A wT LRI 9 S 3
TERIEFHIRIT H T LIRS ctDNA Fy8{LAcE
TGP Y S B B 2 S PLEE RV EE AR L
SEVE Y FE AR VT RESE B AR FTRY SR - BUERT
FUEAERY S B BRI E SEYIG Y2 5 R X BrtA
TSR - BIANEH 75 EGFR T790M 224
fifigedm . AEBE 28 = UL SEY) (Osimertinib)
FIIEHE 9.6 il H 1% » #EH—RFRY ctDNA 434
B YIS E 4 > 5 EGFR C797S mutation
12625 T790M Fzes 7 » SI4MbA S BLSERTEL
174 MET (mesenchymal-epithelial transition)
amplication 71 55 = AR ZEY) A HEEEE T
TR 7

— LB SE R B RS A R A AR AC RO S
& LLi R Bsg B R AR 5 A% 2R H H
B Hal A N T SE e AR PR e
T R AR AT RO A A b i A8 B EE Y VA AT LUTS
IR HE © » MR A IR TR
B IR B A A AR RC Y B AT T 2 B VS R
DA Iififes B H AR AT » P DL H RiNE 2 IR IEER
REGZ B R AL AR B BRI IIEEY) -

- RHARER R AO1E 3 BRI
1l % & T8 1 1 38 W 35 3R AR PO AR RC Y HY

BACERIE AR rTRETR 3 - o HLE R B L YT
FCHYH R LERR IR B R E s 5 1 P4 7.9-11 i
H 7 S3aha] DU 0 R L R e s L s b
LA RE T A (R e B DA —Fis

A~ M R s ENRRE R IRFER AN —2

E BTAEL RS B A R (R 73 B A A i A HE A
A vk ARG R E AR~
AR A B A A 2 R G AR © BEE R
RETE AR AE G AE T BAGEZ I TR I T - 3
2R 2 L v B R IR 7 BY ATV RE TS A S — 2
MIERIRTEDCT - BHUG RIS rTRE G B
# » BIANAE—(E #5233 Osimertinib 72 AH WK
REIT R £5E EGFR T790M ZE8 1y et i S LLt
o~ WRRETE AR AR 23 EGFR T790M 24811y
R TR - RIS B BRI IE R
JeB R % FANAR N FESCE R V77 - HER]
R ARTFERET - AL H BTG E E R
BWETE AR AR T R Z A AR ) P e - AR
PR R b A A SRR S S IG5 5 5 TR
RIS B A ARG IR T MRS P b A A T IR A A
AR PR s > 35 A AT RF R (LR Bl i&in
B(R=) -

#

B SR REAE RS+ IR
PRI SR A+ BB AR TR
TS T WA S BT PR SR EL B
B BT » AR SR A
HORRCAAERGPR A ERIRA - SRR
T A SCAE R AL K153 SO 4 PSR T
BERPR L AT FAY i » AL S B R B
RETSIRAIA TN ~ HRUHAAEDR BB A
TE A LR P R R T BB
SERFRUHTHTSEVI B ¢ BEORRHE LD
P+ (L NEATATING B OS2 PO L B
MR TR - LR OIS - &
ISR R AR MR S ) - A RE 2 A4
EEEREEE 12 -
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2Z% 8] 1 Lovly CM, Salama AK, Salgia R. Tumor Heterogeneityy and Therapeutic Resistance. Am Soc Clin Oncol Educ Book.
2016; 35: e585-93.

Wang JC, Massie C, Rosenfeld N. Liquid biopsies come of age: towards implementation of circulating tumor DNA. Nat Rev
Cancer. 2017; 17: 223-238.

B : ctDNA §UERIR1BREER o MG ARIERBO026T - EEEFMtIRRE « Bl - ERERFHLEREY SR - BHIt
ORHRIE - RS =‘“§§F7§2ﬁ;&'liﬂ§ﬁﬁl§§iﬂﬁdﬂﬁ ANEWEBERTHNORNGRCHERRT

K= RESRAER U S REIRRABRIIEBER

W BBy T R

LRI BE SRR HE 53 R R Ve SR R HE R 5 T R e

SR I SRR EE T 53 RS P Ve RIS AT PD-L1 ARSI LR « Sreine
GBI LR S R R APROIfT > EEMMRE: ;5T A

TREERE AN PD-L1IRDIBHAGLIR - RBEIEH

PD-L1(programmed death-ligand 1) : FFEEMESETRCHS 1 - EEEE] T AL EAVFFEMESET288 | i HIH] Rt
2EZEF © Dagogo-Jack I, Saltos A, Shaw AT. Pathology Issues in Thoracic Oncology: Histologic Characterization and Tissue/
Plasma Genotyping May Resolve Diagnostic Dilemmas. Am Soc Clin Oncol Educ Book. 2017; 37: 619-629.

3. Aberle DR, Adams AM, Berg CD, et al. Reduced lung-
é}%jj—%k cancer mortality with low-dose computed tomographic
screening. N Engl ] Med 2011;365:395-409.

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017. CA 4. Holzel M, Bovier A, Tuting T. Plasticity of tumour and
Cancer J Clin 2017;67:7-30. immune cells: a source of heterogeneity and a cause for
2. Groome PA, Bolejack V, Crowley JJ, et al. IASLC Interna- therapy resistance? Nat Rev Cancer 2013;13:365-76.
tional Staging Committee; Cancer Research and Biostatis- 5. Michor F, Polyak K. The origins and implications of intra-
tics; Observers to the Committee; Participating Institutions. tumor heterogeneity. Cancer Prev Res (Phila) 2010;3:1361-4.
The IASLC Lung Cancer Staging Project: validation of the 6. Zellmer VR, Zhang S. Evolving concepts of tumor heteroge-
proposals for revision of the T, N, and M descriptors and neity. Cell Biosci 2014;4:69.
consequent stage groupings in the forthcoming (seventh) 7. Zhang J, Fujimoto J, Zhang J, et al. Intratumor heterogeneity
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Liquid Biopsy in Lung Cancer

Fu-Hsiung Yang, and Shiu-Nan Tang
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Lung cancer is the leading cause of deaths from cancer worldwide, accounting for almost one-quarter of fatali-
ties. The overwhelming majority of these victims die due to a late diagnosis. Despite the powerful tool with low-dose
computed tomography (LDCT) reduces the risk of death by 20%, the false positive finding of LDCT or overdiagnosis
could lead to unnecessary invasive tissue biopsy and harmful management. With the advancement in the identifica-
tion of molecular and protein-based tumor biomarkers, the current cancer screen has been extended from traditional
pathological examination to genomics in order to understand more and more pathogenesis of the heterogenous
characteristic in cancer. A single tissue biopsy can’t represent the appearance of the entire tumor. However, liquid
biopsy can complement the histopathological examination to provide a noninvasive, immediate and reproducible
specimen. In this paper, we introduce the relevant biomarkers in liquid biopsy: circulating tumor DNA, circulating
tumor cell, tumor educated platelets, and exosomes. Finally, we discuss the incorporation of liquid biopsy and clini-
cal practice of lung cancer. (J Intern Med Taiwan 2017; 28: 334-343)



