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[ Abstract ] Lung cancer ranks top in morbidity and mortality among the malignancies in China. Non-small cell lung
cancer (NSCLC) accounts for about 80%-85% of all lung malignancies. The stage at diagnosis is the principal prognostic indi-
cator, and accurate staging is essential for treatment decisions. After radical surgical resection in patients with stage I disease, the
recurrence rate ranges from 25% to 30%. Patients with a poor outcome may have occult locoregional and/or distant metastasis
before resection. In recent years, there are a lot of researches aimingat detecting micrometastasis and evaluating the prognostic

value of it. This study reviewed the prognostic value of micrometastasis in lymph node, bone marrow, pleural cavity and periph-

A

eral blood.
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18694, Ashworth ¥ Se il T 76 1l e /R 5 1A N
R i 25 ER i Jei 40 MY (circulating tumor cells, CTCs) .
Fified B i 5% #% (mircrometastasis ) B B 5485 (occult
metastasis ) s fi R R 7R & e RE R, A IR O
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PERERS L, R TR TCAE AT I R R B, SRATRAR A
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AR, XL GURZH L N R 8 B ST A T, Pk
FE RN — T4 R . IHCE ZEH FNSCLCHR I 45
TR R L ARSI . THCH TR SR s B HUIA 32 SR b b
HRIEHIEE A, nHt b AR R o> 7 (EpCAM) Hit{ABer-
Ep4 ., HUAHML 8 (CK) BifAAEL/AE3, THCIZ T
NSCLCHUFERS FAT B i U, k107107, 1] FLAS:
D5 R s s T AR R S B R 2R T
BRI
2.2 BE RS (polymerase chain reaction, PCR)
PCRAEIASMGIE G I, 445 S ) B ity — b s 125, &
AE(E HFRDNAF B 245 80y 1. H AR 4l e A A
FR AL Z A 10 S PCR,, EJE LIRSV e 3R 5
AIMRNAS > THRIC, S65 McDNAJG RS TPCRYHY, i
T G DU FHf R A A ) m RINA K S5 3 JM e 4 S O A7 7E . 90T
SR} % PCR (real-time fluorescent quantitative PCR ) JE&7F
PCRIZNBARZR P IIA GO GEL A, FIHZOLLE 5 RS I
MFEAPCRIS AR, 1 A C R B RIARUERE b 2 T bR
HEZe, BEHESE HHAE S PR AR VR B2, WIE T, € bR
AL I PR A . OGS S FPCRIE: H il e AU A
WA, AT 35107, 15 EPCRAALL, BT AT
W LWER ORI E & B cut-offfH, 7E—&E R Fsib
TR PCREL TAMINSCLCHKEL 4, | B 6 S Fh
Sl B R AL, B IR 20 TR S AT AR AR T AR
(CKs) . % H-1 (mucinl, MUC1) , LUNX (lung-specific x
gene) , CEA, p53, Kras, Wi i i0i %% i (human telomerase
reverse transcriptase, h\TERT ) FIliyfl R M H A,
2.3 FiALIMIAR (low cytometry, FCM) i s ARULAR
FOLRIE MM AR, T TGS CARICAR N HTAAAT I 1§
FOANE M 4 R A A o O R AR TR A | P Sl
K B U FCMANRE SR BEANMIE Sy min {5 B, ToikIX
IiE A TRV RE RS AR B0 Ffe 4 R L A . FCMUE T T
88 % 47 AL eI 240 PR PR I BV 0 A8 4 A 7 B
1UCH107, ZEfd B AR AR BT Rl i 4 i 2 H
DRI H AR R b R ] 1 2 vy P
2.4 CellSearchZ&%4; CellSearch R LEFIE iR EHETT R
FRPETICHART — I, Sl dni s 26 5 ik T A ik
LI, JHG A= 1 e B A4 Hh P 96 240 5 L AR L SR R Y
FEIH AR 2 X ok SRIRT IR Z R A4 R
IKCD4S, RIETHMEZ MR FRR T K 40 MRS 23
(epithelial cell adhesion molecule, EpCAM ) Fl4H il f 55
(cytokeratin, CK) , {HAFIKCDA4S,, 1% R S5 15 FI I i
BEBREBARF EpCAMARIC I CT Cs N MIEFEA A IR,

iy
e

SRIG IS TR TR IC Ik 2% Gy (R HEAR IR CTCs,
ZE ¥ “EpCAM  CK'DAPI'CD45 [ 4 ffl 5 I CTCs.,
CellSearch R4 i) LA 7.S mLIL AL b (£9754002 421
M40 ) HH—ECTCs, f&H AT H3h b2 B Y CTCs
KA, Bz ORI R8N, BA B sk
TR BT AP, 2 R G S M — g 3 X 2
WEBHE R Ry (FDA) i T Ak 2L . 45 B A
RSN CTCsKMA AL AT 4, B %R G
] fi s B St SEAAIRS C T Cs BT 720 K B 37 B AR (HI%
Hor I 22 Gt 2 5t U e b 12 A4 L TR b 5 1 ok 9 4 A, 451)
mz il bRz A Btk 4k (epithelial-mesenchymal transition,
EMT) J5 P4, T ARSI 9% A&, BRI T AR IR IR
Tz i s

2.5 HAbh i HEAREEH (Western blot or
Immunoblotting ) , JEARIEHTEHUA B Rr TS5 G A
ZRFES PRV R A T v, e E A ST —FhE
RO, HA P R v s A U = S8 . H
BT EAE M R AL R A8 /0, Chen5! 447 56 {if
Western blot# IINSCLCIHELZ5 1% 75 . LAk, WATHEFE N
FHBE IR 22 5 T AR R B A2 H R R NS CLC
WDy

3 WMEEBSNSCLCHE

3.1 RELE S SNSCLCHUG R4S ESHZ REa
FENSCLCTE NI Z B A S ToRaEAF U (disease free
survival, DES) Fll A28 (overall survival, OS) [ B ZE T
BRI F- I JAITHCEY 5 8 5% PC RO i He 37 A6 2 B 114
WREL S JEAT Tl R AG I , A7 BT ) A 3 A B VR A A 00
T, TEWNAE &AL 35 S8 5, AT
REWS Jy il i 22~ B R 5107 7 S8 4R Ak VR 1A s o )
5 A S P BIF S 3 X B R R B A 42 R i
PCRIZ Wil (e %, UE S0 5% PC RIS ME B iR, RA
JETE, RRAR Mk A PRI R AL R R . i
A S PCROT AR TR EL 25 PP LUNX mRNA (5
I8, WIESENSCLCEE AR 4 vh, A8 AL B T
B W AR A AT

Kubuschok %" it 38, FTHCHKIN127 ] 4 AT EL 25
RS, K 2SR EAAAEM LS 078, Blivie4 ™, &
TSI HR U B 1) RE B LR 5 R AR B O U B Y
2.7f%, OSK B FLHR=2.5, Le Pimpec-Barthes%Déjﬁﬁ;ﬁ'ﬁ.f[ﬁ’éf&L
PCRAYK MM EL 45 P CK19 mRNA, 7E AR K AE I 18R
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F, ARG 2 AAFEN100%, LA EE R RS, 2484
FERAUN64.5%, 2 RAFIT R (P=0.04) . BRBAFKE
2L FHTHC R I 78 LINS CLCARIA AR S5 X Ik bk L 45 1)
WS, JEPRAL RS T 78 SRR B KA AR I O 2R i
LA T AR N 26.9% (21/78) , TEA U R B T
PR 23 N, AMEA RN EE N7, Z5
At X (P=0.008) .

1645, o I bk B8 45 Al 2 A% die KORE A S A TS 1 IR
PRAXHEACOSOG Z004 0" [y A 5 4% 5 - YA 52 13k EL
B TS E . Z2HEZLAHIAANONSCLCH
Hrh, MBI A S R R A S A AE L, RJSDFS

(HR=1.63, P=0.009) F10S (HR=1.59, P=0.007) ¥4 511
2SR5 SRR AR R IR EL 5 5 B bk R g w5

=1 RITHREERES TR IERNERIGRFR

OSTEAHKA: . 2785 HT iR, WK Z5 IR B 2 10U i Al
YA [E (A ES

LEAAT (D), B DB R IR ST L 4
e RS AN R T AT B OC 2%, (HOR AR S IR 2 45 ol
R ENSCLCHE TS I 7 fa R 3R . 7245 il IR
Sierh, FRATAT LA FEH A A U bk E 25 T RS, AR
FfER R Z, Bk KU R R T I TR S R B
7,
3.2 HREMEERS SNSCLCHUS B BN AAER IR
S54RI LI P A R A0 M o DA, BRSO I
FRJEE A 22 ) B RE BRI, S i b A R B e 4
Jitd (disseminated tumour cells, DTCs) J& HL i FRAE b4 75
KrllFEAR

Tab 1 Major clinical studies of the prognostic value of lymph node micrometastasis

Study (Year) Number of Method/Marker Frequency of positivity in Prognostic relevance
patients Histology negative Patients with
nodes pNO disease
Chen et al (1993)58 65 IHC/Polyclonal 102/588 (17.0%) 38/60 (63.0%) Trend toward shorter survival
(antikeratin) time
Kubuschok et al (1999)1" 125 IHC/Ber-Ep4 35/565 (6.2%) 11/70 (16.0%) Worse OS (P<0.000,1); Worse
DFS (P<0.000,1)
Hashimoto et al (2000)1*% 31 MASA/P53, K-ras 47/170 (28.0%) 6/22 (27.0%) Worse disease-specific survival
mutation
Osaki et al (2002)2” 115 IHC/AE1, AE3 42/2, 432 (1.7%) 32/115 (28.0%) Worse OS; Higher RR (P=0.01)
Tezel et al (2006)% 21 IHC/Ber-Ep4, AE1, E3 NA NA Reduced DFS (P=0.002)
Rena et al (2007)1 87 IHC/AE1, AE3 19/694 (2.7%) 14/87 (16.0%) No significance
Li et al (2008)1" 89 RT-PCR/MUCT mRNA 36/402 (9.0%) 21/89 (23.6%) Worse OS (P<0.05)
Ouyang et al (2008) 78 IHC/AE1, AE3 NA 21/78 (26.9%) Worse OS (P=0.008)
Yamashita et al (2010)#2 17 IHC/cytokeratin NA 34/117 (29.1%) Poor survival (P<0.001)
Rusch et al (2011)1%® 1047 IHC/cytokeratin NA 130/580 (22.4%) Worse DFS (P=0.009); Worse
0S (P<0.007)
Lietal (2013)# 44 RT-PCR/surviving and 79/286 (27.6%) 15/44 (34.1%)  Worse TFS (P=0.007); Worse OS
livin mRNA (P=0.01)
Dai et al (2013)44 49 RT-PCR/FHIT and FHIT: 39/176 16/49 (32.7%) Reduced DFS (P=0.001);

CDKN2A transcript
deletion

(22.0%); CDKN2A:

22/116 (19.0%)

Reduced OS (P=0.002)

MASA: mutant allele specific amplification; NA: not available; TFS: tumor-free survival; OS: overall survival; DFS: disease free survival.
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KT BRI M, SRR N TG
(F2), FEHIERALET 098 7 i AR Gi— T 53 B 4R
B, BRIEIFFEARBATIE R A HRZH . ACOSOG 20040
WEIE Eon, B RS R R AR SR ZE I R TC 6, BT
TG S5 BEE B A DO . Bk, AT —
ANBEI): B REE P AIDTCs B IR AL, ISR AUUE AT
FEI—AR G R BB E MR X—B 4, Osaki
SECTRGIN Y [)—HE R B Ik S5 AN BRI B, R PLIX
AT G A 2 (A A DG , X P RE SRR i 78
% A BIMLTRI AR Al O 5 A WLy, B BE S DT Cs K
A Ak T ORI, 12 R R AN A 5 Ak T T A PR 7S
kb, T BRSO | DTCs H B 588 Fl R 15 f itk
=HILEAVERRY . FHT, B B R R TUS M (i e
o
3.3 a5 M B S NSCLCTRS i 5 Js e 7% Tl R 2
T B, NSCLCHRE A5 H: 8 W P B B e 52 2 ) L
Pz D R o 3 3 s T DO YR 4 2
PLC) 6 ST A0 b i i flce A% O ik 5 L e ik

(pleural lavage cytology,
Fr A

R 2 RITERNEBTRRERANERIGRRAR

Tab 2 Major clinical studies of the prognostic value of DTC in bone marrow

20120 AR ZEBRTREAR N, TE M A

Sk T R A S 2 RS W TG A A, T o M e o
RV A0 B 2= i 9 B B BRI T BT 4k R IR AE R
BURAHIGIR L, A A8, 73615 B FH AN A metasiHlr,
511(5.8%) ﬁd%%mcﬁﬂ'r&% 5 PLCRAM: B #AHLL, PLC
B )5 B 22, XU b HR=1.465 (95%CI: 1.290-1.665;
P<0.001) , PLCRHYER T it 37 G K I 25, Srdjan Saso
SN N AR T PLC P 2 585 AR A IR | 3G b B 4= B
52 R WHUN -, [RIEPLCRHM: Hil/R B NSCLCHE & L HE
UINSCLCRE T W5 8 22, FE T LA FERR, Ml 19 72011
FELIRTCGEAEMedline, EMBASEF1Google Scholar =/M%§
PEIERIADCHIE ST, Fe 34,4500 B E AN A0 b, 2551 8
7N, ARETPLCRHE B 5 BAPE B AR L, M | 4b Je 4>
BRI B 5 (OR=4.82, 95%CI: 2.45-9.51) , B %
7, PLCRHMA A5 P 4HAH L, OSIKUS: L HR=2.08 (95%CI:
1.71-2.52, P<0.000,01) . BN 93 il 58 A I s %5, OS
AU L HR=4.2 (95%Cl: 2.65-6.65, P<0.02) ,

9RTMT, ACOSOG Z0040" fhIF 5% 45 EH A REIESZ LA |
4518, ARATFIARSFPLCEHPERS51243.3% (29/885) F12.0%

(17/871) , PLCYE BT 5 8 OSToAH G

Ll fife e X — 47 W SR8 SR P & 1 — 5 T S 4N

A metas3 BT 8 WF 58 330G R AR MERY RE R D7 v R

Study (Year) Number of Site of bone Marker Median follow Frequency of Prognostic relevance
patients marrow harvest up (month) occult disease

Pantel et al 139 lliac crest and CK2 39.0 83/139 (59.7%) Earlier recurrence (P=0.028)

(1996)4! rib

Hsu et al 96 lliac crest AE1/AE3, MNF116, 20.2 21/96 (22.0%) NS in 30 months OS or DFS

(2000)221 Ber-Ep4 (P=0.94; P=0.57)

Osaki et al 115 lliac crest CcK2 35.8 32/115 (28.0%) NSin OS

(2002)we!

Yasumoto et 351 lliac crest CK2 NA 112/351 (31.9%) Worse OS with stage Il to llla

al (2003)471 (P=0.076); NS with stage |

Nosotti et al 87 Rib Cytokeratin 353 14/87 (16.0%) Predictor of cancer recurrence

(2008)“! (HR=2.09, P=0.002,6); NS on DFS

Brunsvig et al 196 lliac crest MOC31 (anti- 8.0 107/196 NS

(2008)24 EpCam) (55.0%)

Ruffato et al 68 Rib MNF116 61.0 17/68 (25.0%) Worse free from recurrence

(2009)41 survival rate in stage laand Ib

Rusch et al 1047 Rib Cytokeratin 60.0 66/821 (8.0%) NS

(2011)08

NS: no siginificance; NA: not available.

HERERERERERE
www.lungca.org



* 496 ¢ o [ iR 2 201 34E9 H S 165 55 9 41

Chin J Lung Cancer, September 2013, Vol.16, No.9

Z R 5 B B U B[R] #R > TF3AE A G i — T A RE S
ACOSOG Z0040 PLCFHM:AS H 2RI, (45 FH%: 2 A 1
AT 22 A G
3.4 HNEIMMEEH SNSCLCH G R4y | (=281
E A LR B S B 5 A 0 e o) 7 B A 1 4B
JH 338 2% 55 P C R W0 it s A8 287 R0 T Bk 52 R 8 A ] o
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i AR D T R e o 37 4 O PR S PCR, G S8 5
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5] i B X HEE 1 1 ) I o At AT SR FHTS ET A6 0 A1 J ot
HR A 040 A R A B (circulating nonhematologic cells,
CNHCs)., Z & FHkfV241H . FiRE#HH, CNHCs Y-
A EIE40, CNHCs>S50F1<S0R B HH 1, OSHIDESH &
M, ZRAGTHFE L (P=0.002F1P=0.001) ., HHZFZE
KR8 s, HEBRSE /- A2, RETCNHCsE(H
> SO 71 5 545 I DESFIOS . KrebsZ: 7 1) CellSearch &
S ke 101451 Jy F M A FN e ANSCLC R /A IfLCTCs . IV
W SNR I CTCsEH (0-146) B4 TIIIbIY (0-3) F1
ITa ] CRAGINEY) o SRR, (7 HiRE7.S mLARE
MHCTCs<SAFI= S HI B E HIPES 43 Il 6.841- 1 Fl2.44~
A (P<0.001), OSH5llZ8.11~-HF14.34-H (P<0.001) , #
RAGIFE L ZHERSTE/R, CTCsE U /ZOSH
SR T PR

4 MEBENNRREXRARRE
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& QXS REE BRI AL S L S I AN —, AR B
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P AIUAG RO AR TR AR A S e F A e R 3R

PRI, i e SRR N S I AL R i o AR R A R it
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