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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR) and KRAS status were particu-
larly critical for the choice of first-line targeted therapy of non-small cell lung cancer (NSCLC), while the primary tumor and
metastases might be different in the EGFR and KRAS gene status. The aim of this pooled analysis is to compare EGFR and
KRAS status in matching primary NSCLC and metastases and further to guide clinical practice. Methods Systematic comput-
erized searches of the Pubmed and Medline databases (up to May 10, 2010) meeting specified search criteria were performed,
followed by a further screening according to inclusive and exclusive criteria. Results Fourteen articles were selected into the
final meta-analysis with paired primary and metastatic cases of 598. Expression level of EGFR protein and mutation frequency
of KRAS gene in primary tumors were higher than that in metastases, relative risk (RR)=1.13 (95%CI: 0.98-1.31, P=0.09) and
RR=1.39 (95%CI: 0.95-2.03, P=0.09), respectively. EGFR gene copy number in metastases was higher than that in primary tu-
mor, RR=0.74 (95%CI: 0.53-1.02, P=0.06). There was no statistically significant difference of EGFR mutation frequency in pri-
mary tumors and metastases (P=0.31). The discordant rate in primary and metastases was 17.09% for EGFR mutation, 27.07%
for EGFR amplification, 27.84% for EGFR protein expression and 25.91% for KRAS mutation. Conclusion The systematic
analysis showed that the EGFR mutation status in primary lung cancer and corresponding metastases was more stable than
KRAS gene. KRAS mutation in primary lung cancerous foci seems to better reflect systemically cancerous genetic characteristics
of KRAS gene. Determination of KRAS gene status based merely on metastatic foci might lead to more resistant selections of
EGER tyrosine kinase inhibitor (TKI) therapy. Combined detection of EGFR and KRAS mutation from primary NSCLC foci
might serve as a better predictive biomarker for anti-EGFR targeted therapy.
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=1 MAKINSCLC EGFRRZ AR
Tab 1 Eligible studies for EGFR mutation of NSCLC

EGFR mutation Pairs Primary NSCLC Metastases Inconsistency

n Percent n Percent n Percent
Matsumoto SI'”! 19 6 31.58% 12 63.16% 1 57.89%
Cortot AB"™® 21 0 0.00% 0 0.00% 0 0%
Kalikaki A" 25 5 20.00% 12.00% 24.00%
Daniele L' 28 0 0.00% 0 0.00% 0 0%
Gow CH=2 67 18 26.87% 26 38.81% 26 38.81%
Park St 101 30 29.70% 28 27.72% 12 11.88%
Schmid K22 96 4 417% 4 417% 6 6.25%
Sum 357 63 17.17% 73 19.89% 61 17.09%

Bl 1 BR&HAEBIHEGFRER R T meta ST FRHE

Fig 1 Forest graph of EGFR mutation meta-analysis between primary NSCLC and metastases

2 %R

2.1 SCHRBEACRE BL v [ 301 ) 4 SCERCH T AR A H AH G SC
ik, i PubmedAG R B3RS A ISRk, Lt ikl A
meta /T 14% ,  HAT T4 i & kR B A5 1] 3 598
1] vs 985, 1455 B Xt L IEGERIER 578 . 1% . EGFR
HEIFRIBMKRASHE R 5 I — R GE— I 5 P . I
HHEGFREZALHK7H , BIXF357M51; KRASFEAEHMI K6k ,
BexF 1936 ; EGFREE [1#IAAHC6H , BiX195f1; EGFR
PR SE4ks, FOXT1330 . A0 ABFSE B HAARRE 2 L&
1-3%4,

2.2 NSCLCJ5 &k FE # -t EGFRFIKRASHE LR A [R5
PERG B B 7R 45 A8 AR 5T 4L 0] P>0.10, 3456 [ 2 R0y 452 75
A FHIRRIE KX Hos%CL, JFi & & HEGFREE &1k

TR, 71.02% vs 61.93%, RR=1.13 ( 95%CI: 0.98-1.31,
P=0.09) ; ¥Rk EGFRAYIE 5 DK 15 & AL
38.97% vs 28.67%, RR=0.74 ( 95%CI: 0.53-1.02, P=0.06 ) .
11 KRAS S [K] (1% 58 A8 4l S A Ji R kb i T RS 4L,
25.91% vs 18.65%, RR=1.39 (95%CI: 0.95-2.03, P=0.09 ) .
EGFRHE [RITE Jit ¢ kb VL A% kb v i) 28 A8 W 3 JE 4 12
225, 17.17% vs 19.89%, RR=0.86 ( 95%CI: 0.65-1.15,
P=031) , ZUWLE1-K4. s} K EW R 7R EGFRFIKRASHE
KR L B =} DB, HOWPRPE R AF; TMEGFRIEN Y 1
MR A RIBUTESPRIEA S, N 20 9.44, 1048, T
EZILES,

2.3 NSCLCJi & &t il #8 k- EGFRFIKRASBE [N £ & 1%
it EGFRFNKRASHE PR R ASTE I Akt RN L kv B AN —
B R . EGFREENZRAE, 17.09% (0-57.89% ) ;
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Tab 2 Eligible studies for EGFR amplification of NSCLC

EGFR amplification Pairs Primary NSCLC Metastases Inconsistency

n Percent n Percent n Percent
Italiano A2 30 16 53.33% 12 40.00% 7 23.33%
Bozzetti C124 28 10 35.71% 17 60.71% 9 32.14%
Daniele LU 35 10 28.57% 16 45.71% 8 22.86%
Monaco SE?! 40 3 7.50% 8 20.00% 1 27.50%
Sum 133 39 28.67% 53 38.97% 35 27.07%

2 [R& IR ILEGFRE R Bmeta s T FRHRE

Fig 2 Forest graph of EGFR amplification meta-analysis between primary NSCLC and metastases

EGFRY 1, 27.07% (22.86%-32.14% ) ; EGFRZE 13
ik, 27.84% (10.64%-54.55% ) ; KRASKEE[NZEAE, 25.91%
(22.50%-36.36% ) . FRMRE (El6) /R, EGFRFIKRAS
HPRPRAS 5 1 R A E AR SR R A FNEE RS b b — Sy 2
A= S (P<0.01)

3 it

EGFRITE 7375 5575%-95% I EGFR-TKIIA YT I % WA
MK, TKRASZES 5 EGER-TKIUHUS I e = A e8]
WA RFGE10% BLEGFRIL P4 38 A ER 11 263k T LIE Ry 75
BRI AR R #R TR . BFFR R, MR AE T
IR b B FE [)— g ot i B S s, ELAE b
oA L RS B P, EGFRZEZE | ik DL M KL K 4% 1
BAEWEATRE R, RV AL I A g i) 5 RIS
AR —E . BRI 75 B X 5 (8 meta 3BT TR
NSCLCJit & kL AL R kE EGFRIE S LA —3, RR=0.86

(P=0.31) , RASRERFSH1K82.9%, FRAKE HENEGFR
FERRE —BNSCLCH i (58 (P=0.003) . 45442

JNEGFRIEARIRZSTE J5 K kb TR N 5 B kb o 10 2 LA P
o

i i Xt KRASHE K R AR (K metas3 AT K BL, JR & AL
KRASHEH Y 978 2 (i w3 T4 %4k ( OR=1.39, 95%CI:
0.95-2.03, P=0.09 ) . Jil & kEFFEHE kEKRASFHE IR A —
HARHKT74.9%, KRASHEPVIRES —FHINSCLCAR S
o RASKRASTAS T SNSCLC R &AM G, AR
AEHEBR KRASZE 78 7 Mg 2 o o B rp i 2 20 X sl i/l
DL BE KRASHE R 28 A8 76 J5 % kL LS i 3 B kb P A —
R . TRATRBIER, KRASEEUR 755855
PN BRSO . —SENSCLCH AN I e 5 RS o 72
WK T KRASTEARSERTY . JR45 R & IR KRASHF AE
RIBN GRS IE rh AR RUA A8 | SR AR S TE AR 5%
F, {H B F K KRASHE R 28 728 451 5 0 i i T4
Jto BRI/ NSCLCYH 4 Ml 7E 54 A i #2 vh % T KRASHE
AR LA — g RR 22 A0, T RE R KRAS AR 93 41 ffd
WA 25 50 K A 568, T I A KRAS 28 A8 T g [ ke 982 41
L AR R AR . AR Y S R T B A R
I GRS SRIEE , AN A AN, T
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Tab 3 Eligible studies for EGFR protein expression of NSCLC

EGFR protein expression Pairs Primary NSCLC Metastases Inconsistency

n Percent n Percent n Percent
Italiano A®23! 30 20 66.67% 16 53.33% 10 33.33%
Badalian G!2¢! 1 4 36.36% 7 63.64% 6 54.55%
Kalikaki A" 19 1 57.89% 1 57.89% 8 42.11%
Gomez-Rocal'? 49 38 77.55% 28 57.14% 16 32.65%
Rao C7 47 36 76.60% 37 78.72% 5 10.64%
Watzka SB!2¢! 39 27 69.23% 21 53.85% 12 30.77%
Sum 195 125 71.02% 109 61.93% 57 29.23%

3 NSCLCE &t Fnit# ItEGFREARIZmeta TR E
Fig 3 Forest graph of EGFR protein expression meta-analysis between primary NSCLC and metastases

= 4 MR N BATEKRAS REM R
Tab 4 Eligible studies for KRAS mutation of NSCLC

KRAS mutation Pairs Primary NSCLC Metastases Inconsistency

n Percent n Percent n Percent
Badalian G2¢! n 3 27.27% 3 27.27% 4 36.36%
Cortot AB"™® 21 3 14.29% 4 19.05% 6 28.57%
Kalikaki A1 25 5 20.00% 5 20.00% 6 24.00%
Schmid K22 96 28 29.17% 20 20.83% 25 26.04%
Monaco SE? 40 1 27.50% 4 10.00% 9 22.50%
Sum 193 50 25.91% 36 18.65% 50 25.91%

AR RS R e A0 B ) S B P A Do, R It I o 1 298 728 BT AR R ikt o DR SR AR RS

T2 005 . 95— R AT BRI ZBR TG vk i) 4545 %78 & %EPCR ( mutant-enriched PCR, ME-PCR ) #l
BB RV v, 300 S B S B PR R N AR AR F IR AU TE ST (heteroduplex analysis, HA ) A] LI
EGFRIER Z/B 1R 2%, HHT M 6k = EGFRRIKRASTE W i JIEGFRAIKRASZE ALK H AU . Cortot ¥ I 5T i
PRSI 7 L AR . BRI P LA I RS DNAR B 7, 24 FHME-PCRIX — SRR 1) i, i & g il
W E20%25% L (DIEFAERIDNAR T 50 ) ), it F AP KRASTRASIRAS WA — B HERR 30 . R4
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B 4 NSCLCR& kN KKRASEE REmeta 3t 7R PR E

Fig 4 Forest graph of KRAS mutation meta-analysis between primary NSCLC and metastases

B 5 PANHINSCLCIR &t Fnie#5 tEGFREKRASIRZS TR

imstE, AIEGFRRZ ; B:EGFRY 1%

; C:EGFRERRIL ) D:KRASRE,

Fig 5 Funnel plot of eligible studies for EGFR or KRAS status in NSCLC. A: EGFR mutation; B: EGFR amplification; C: EGFR protein expression; D:

KRAS mutation.

M, HA—HCREF14% (3/21) o Park¥EPUA| AR
TR RUEE 43 AT 325 0 BT D 2 ek PG A% I8k L 25 1 EGFRZE AR 1
B, KA G s A 1S, AR —BEAiK15.8%
(16/101) . ‘BIREGFRFIKRASZHE A TE 5 K kL FNGE 44k
H AR — B AN BB 5 42 U T EGFRIE S K I H2 A J5 1 1
JR B, B KRASTE AR HAE— /NS 3 20 i G i

AL AT RN T AT 1T P 2 PR AT SR P o o [ — R
R A [ DX SRS 5 AR g e X L i 3 ) S I A T
REAFAEZE S, 7 Bt — DT IEsE

iR S S B RIE S R, AS TR IR
2 M AR R AT AR I B 20 M A 2R R B L A 5 o
SR B H] (laser capture microdissection, LCM )
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6 IE/NRRa AR IR & M AN S A EGFREKRASIKEH S 1B R meta D T Fx#AEl, AIEGFRIRZE ; B:EGFRY 1% ; C:EGFREBZRIL ; D KRASRE,
Fig 6 Forest graph of coincident status meta-analysis of EGFR or KRAS between primary NSCLC and metastases. A: EGFR mutation; B: EGFR
amplification; C: EGFR protein expression; D: KRAS mutation.
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B A A il AR TR B A SUbR A4S Hh i) 4l 08 20 it ) A5 3
FRE I EGFRFIKRASZEAE A3 Hr 45 L . Reymond 55 B4 [
BB BRI RS R R R KRAS T AR B R B0, 4 1550 1) 98 4
JOAS R T T I AR k. AN, A BRI 98 40 A R R
RIBAEFE RN [ 238 ARAFTE AR 24 R 5 ik o)
ABFEEE X EGFRAE A #5 DB EGFREE [ R ik meta 73 BT
GER G, RIS A EGEREL N H5 DL RO 2 1 %
IR K ZE S, EGFRIEIN F#5 DB P L2 LT
R A (RR=0.74, 95%CI: 0.53-1.02, P=0.06 ) . i Jit
RIEPEGFRE KRB R L TH A (RR=1.13, 95%CI:
0.98-1.31, P=0.09 ) . Ji &k FE:# M EGFREE [ 4 14 1l
JE DR D13 — SR 518 70.8%F172.9% ., i, Watzka
S0 5 R R AS NS CLC i & kb AR 1 5% 7% k- FH LATE
WEGFRE (ARIBELL, T REBUR A 2 bR 4147
b, G T UG R AL U AN I BT U B . 2
FER R 0 b S kR AN RS 9K 2 (B EGFR A YA
—FCRATIR30%, I IRHFFEE IR, EGERm 5 DUEUR
EGFREZFA K, NSCLCH, EGFREZFHEGFRE 15
KR — AT EGFREE W76 YT K 25 B T F 45 520, WF
UMK B, e BRI TP EG ERIE R ) w8 5 DL BIORD 56 R %8
SO IR S AL S EGERAE [ BHPE R A . metasP BT
Bl oR, 2AOMNEHEEN S MEREE, RS
JEEGFRZEAS | EGFRIEA Y ¥ A1 155 =& Z AT
FETCAH M o (B2 EHHAIIY =38 Z R G o Bkt
PR, ARSI ARG — 25 2 Br A . FLEXGU 5037 45
RB/R, EGERFIKRASRA T HIA VY Z 5 Ptk A
FRI7 I R AR 25 P T 8 A . RS A DEE B R, EGFR
e IR 47 348 B 1 3 08 KPR LA R B0 TR IR T
N, fHH A= —FVE M EGFR-TKIMIEGER ¥ 7 FE BT
PRI S PR AR A T UEE

U > EDWL S s R 4R PRI A X, 5 IS4 il
BRI 7R J5 2 kAL RS b HReR S AN AR 5T 35 A i
UF < BRAE I, S5 G R e A BRAE R AN TESCHR I &
FARFIAT . 5N - A KER IR R 25 O I AR AR 35
SR AT, SRR

M, X B RGA BRI ST T O R SR
A MEHESY, EGFRZEAETENSCLCH RS i Fe v UL °F- &
PA—FhRa s (0 sC4E R, T Al 988 400 B Fr) st A% S o bk i/
R BEGFRIL IR ST /A — B A . KRASTEAE I
RIS R AT B, AR R I A iR, I st At
P KRASHE IR 58745 | i o et fii s J) B kb AR 8 . IR Gr ke
W5 %k W EGFRFITKRAS 3 R 2878 AT A Ay fii e 8 [ Y397

AT RCTIN AR bR, B A B AT KR ASAR A5 43 BT 7] g
25| A ZHLHUEGF R 24 R G0 1 76 77 1 B .
Y FEGFRIEH = #5 DU RO AL P T 5 AR, si/r e
TRITIEFEI A L X 7 R AL A TEGERY 1 43 By DAL £
A RE S FLAYNSCLCIAYT A, H ARG PRI P47 7 1
. EGFRE 1R AKME N EGFR-TKIT AL M #5 br H
R A I I R e, HAMEA fF Tt —2 0
i o 25 R R PR SN EGFRE KK, PR Ak — 4
TR T AT B, BORHEFEX e Bk UM EGFREE
[ 28 ARG

R, (AT A RAEARE AR, iR 6E
7 D R e AR R R T A AE 1) 3 S B 1 B I e
) RS e GUR e PO N LN WA SOEE U LA A B
PSSR, L, Y KRR T, RAELE
(ARSI D)y 925 4 1 72 EGFRAIKRASHE LIRS 7 i & NSCLC A
AN ) DI RN A 5 B ek i 5 b, S ORI TR Y A5 48 [ 33
SEEGP IR RN, 36 EGERFR [M]3A Y7 s i £ H
HEEE Y.

St B b E BRI N A — BE B I R A T
I SR AR SR 0T ) 3K

& % % W

1 Jemal A, Siegel R, Ward E, et al. Cancer statistics 2009. CA Cancer J Clin,
2009, 59(4): 225-249.

2 Marsit CJ, Hasegawa M, Hirao T, et al. Loss of heterozygosity of chromosome
3p21 is associated with mutant TP53 and better patient survival in non
small-cell lung cancer. Cancer Res, 2004, 64(23): 8702-8707.

3 Garnis C, Lockwood WW, Vucic E, et al. High resolution analysis of
nonsmall cell lung cancer cell lines by whole genome tiling path array CGH.
Int J Cancer, 2006, 118(6): 1556-1564.

4 Mounawar M, Mukeria A, Le Calvez F, et al. Patterns of EGFR, HER2, TP53,
and KRAS mutations of pl4arf expression in non-small cell lung cancers in
relation to smoking history. Cancer Res, 2007, 67(12): S667-5672.

S Mok TS, Wu YL, Thongprasert S, et al. Gefitinib or carboplatin-paclitaxel in
pulmonary adenocarcinoma. N Engl J Med, 2009, 361(10): 947-957.

6 Massarelli E, Varella-Garcia M, Tang X, et al. KRAS mutation is an important
predictor of resistance to therapy with epidermal growth factor receptor
tyrosine kinase inhibitors in non-small-cell lung cancer. Clin Cancer Res,
2007, 13(10): 2890-2896.

7  Pao W, Wang TY, Riely GJ, et al. KRAS mutations and primary resistance of
lung adenocarcinomas to gefitinib or erlotinib. PLoS Med, 2005, 2(1): el7.

8 Tsao MS, Zhu C, Sakurada A. An analysis of the prognostic and predictive
importance of K-ras mutation status in the National Cancer Institute of

Canada Clinical Trials Group BR.21 study of erlotinib versus placebo in the

000000
www.lungca.org



* 890 -

10

11

12

13

14

15

16

17

18

19

20

21

22

o [ 9 2% 25 20104E9 1 45 134 45 o )

Chin J Lung Cancer, September 2010, Vol.13, No.9

treatment of non-small cell lung cancer. ] Clin Oncol, 2006, 24(18S): 700S.
Hirsch FR, Varella-Garcia M, McCoy J, et al. Increased epidermal growth
factor receptor gene copy number detected by fluorescence in situ
hybridization associates with increased sensitivity to gefitinib in patients
with bronchioloalveolar carcinoma subtypes: a Southwest Oncology Group
Study. ] Clin Oncol, 2005, 23(28): 6838-6845.

Dacic S, Flanagan M, Cieply K, et al. Significance of EGFR protein expression
and gene amplification in non-small cell lung carcinoma. Am J Clin Pathol,
2006, 125(6): 860-865.

Dziadziuszko R, Witta SE, Cappuzzo F, et al. Epidermal growth factor
receptor messenger RNA expression, gene dosage, and gefitinib sensitivity in
non-small cell lung cancer. Clin Cancer Res, 2006, 12(10): 3078-3084.
Pirker R, Pereira JR, Szczesna A, et al. Cetuximab plus chemotherapy in
patients with advanced non-small-cell lung cancer (FLEX): an open-label
randomised phase III trial. Lancet, 2009, 373(9674): 1525-1531.

Paez JG, Janne PA, Lee JC, et al. EGFR mutations in lung cancer: correlation
with clinical response to gefitinib therapy. Science, 2004, 304(5676):
1497-1500.

Spremulli EN, Dexter DL. Human tumor cell heterogeneity and metastasis. J
Clin Oncol, 1983, 1(8): 496-509.

Daniele L, Cassoni P, Bacillo E, et al. Epidermal growth factor receptor gene
in primary tumor and metastatic sites from non-small cell lung cancer. J
Thorac Oncol, 2009, 4(6): 684-688.

Gomez-Roca C, Raynaud CM, Penault-Llorca F, et al. Differential expression
of biomarkers in primary non-small cell lung cancer and metastatic sites. J
Thorac Oncol, 2009, 4(10): 1212-1220.

Matsumoto S, Takahashi K, Iwakawa R, et al. Frequent EGFR mutations
in brain metastases of lung adenocarcinoma. Int ] Cancer, 2006, 119(6):
1491-1494.

Cortot AB, Italiano A, Burel-Vandenbos F, et al. KRAS mutation status in
primary non-small cell lung cancer and matched metastases. Cancer, 2010,
116(11): 2682-2687.

Kalikaki A, Koutsopoulos A, Trypaki M, et al. Comparison of EGFR and
K-RAS gene status between primary tumours and corresponding metastases
in NSCLC. BrJ Cancer, 2008, 99(6): 923-929.

Gow CH, Chang YL, Hsu YC, et al. Comparison of epidermal growth factor
receptor mutations between primary and corresponding metastatic tumors
in tyrosine kinase inhibitor-naive non-small-cell lung cancer. Ann Oncol,
2009, 20(4): 696-702.

Park S, Holmes-Tisch AJ, Cho EY, et al. Discordance of molecular biomarkers
associated with epidermal growth factor receptor pathway between primary
tumors and lymph node metastasis in non-small cell lung cancer. ] Thorac
Oncol, 2009, 4(7): 809-815.

Schmid K, Oehl N, Wrba F, et al. EGFR/KRAS/BRAF mutations in primary
lung adenocarcinomas and corresponding locoregional lymph node

metastases. Clin Cancer Res, 2009, 15(14): 4554-4560.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Italiano A, Vandenbos FB, Otto J, et al. Comparison of the epidermal growth
factor receptor gene and protein in primary non-small-cell-lung cancer and
metastatic sites: implications for treatment with EGFR-inhibitors. Ann
Oncol, 2006, 17(6): 981-98S.

Bozzetti C, Tiseo M, Lagrasta C, et al. Comparison between epidermal
growth factor receptor (EGER) gene expression in primary non-small cell
lung cancer (NSCLC) and in fine-needle aspirates from distant metastatic
sites. ] Thorac Oncol, 2008, 3(1): 18-22.

Monaco SE, Nikiforova MN, Cieply K, et al. A comparison of EGFR and
KRAS status in primary lung carcinoma and matched metastases. Hum
Pathol, 2010, 41(1): 94-102.

Badalian G, Barbai T, Rés6 E, et al. Phenotype of bone metastases of non-
small cell lung cancer: epidermal growth factor receptor expression and
K-RAS mutational status. Pathol Oncol Res, 2007, 13(2): 99-104.

Rao C, Hu Q, Ma J, et al. Comparison of the epidermal growth factor
receptor protein expression between primary non-small cell lung cancer
and paired lymph node metastases: implications for targeted nuclide
radiotherapy. ] Exp Clin Cancer Res, 2010, 29: 7.

Watzka SB, Rauscher-Pétsch I, Nierlich P, et al. Concordance between
epidermal growth factor receptor status in primary non-small-cell lung
cancer and metastases: a post-mortem study. Eur J Cardiothorac Surg, 2010,
38(1): 34-37.

Li S, Rosell R, Urban A, et al. K-ras gene point mutation: a stable tumor
marker in non-small cell lung carcinoma. Lung Cancer, 1994, 11(1-2):
19-27.

Gallegos Ruiz MI, van Cruijsen H, Smit EF, ef al. Genetic heterogeneity
in patients with multiple neoplastic lung lesions: a report of three cases. ]
Thorac Oncol, 2007,2(1): 12-21.

Rao UN, Jones MW, Finkelstein SD. Genotypic analysis of primary and
metastatic cutaneous melanoma. Cancer Genet Cytogenet, 2003, 140(1):
37-44.

Takahashi K, Kohno T, Matsumoto S, et al. Clonality and heterogeneity of
pulmonary blastoma from the viewpoint of genetic alterations: a case report.
Lung cancer, 2007, 57(1): 103-108.

Kuukasjarvi T, Karhu R, Tanner M, et al. Genetic heterogeneity and clonal
evolution underlying development of asynchronous metastasis in human
breast cancer. Cancer Res, 1997, 57(8): 1597-1604.

Reymond MA. Discordance between K-ras mutations in bone marrow
micrometastases and the primary tumor in colorectal cancer. J Clin Oncol,
2001, 19(11): 2837-2843.

Racila E, Euhus D, Weiss AJ, et al. Detection and characterization of
carcinoma cells in the blood. Proc Natl Acad Sci USA, 1998, 95(8):
4589-4594.

Hayes DF, Walker TM, Singh B, et al. Monitoring expression of HER-2
on circulating epithelial cells in patients with advanced breast cancer. Int J

Oncol, 2002, 21(5): 1111-1117.

000000
www.lungca.org



v il geE 2 520104F9 J 551345594  Chin J Lung Cancer, September 2010, Vol.13, No.9 <891 «

37  Cappuzzo F, Hirsch FR, Rossi E, et al. Epidermal growth factor receptor gene 39 Pinter F, Papay J, Almasi A, et al. Epidermal growth factor receptor (EGFR)

and protein and gefitinib sensitivity in non-small-cell lung cancer. ] Natl high gene copy number and activating mutations in lung adenocarcinomas
Cancer Inst, 2005, 97(9): 643-655. are not consistently accompanied by positivity for EGFR protein by standard
38 Takano T, Ohe Y, Sakamoto H, et al. Epidermal growth factor receptor immunohistochemistry. ] Mol Diagn, 2008, 10(2): 160-168.

gene mutations and increased copy numbers predict gefitinib sensitivity

in patients with recurrent non-small-cell lung cancer. J Clin Oncol, 2005, (k. 2010-06-01 f&[81: 2010-06-20 )
23(28): 6829-6837. (A9t miE)

7%
* ‘{ I

(hEAEZRE) 2 5Faculty of 100051

ICH, (PR k) 5 3 2 4 SCHR VA e P Faculty of 10002538 SRS, (2% ) #5201 I F 1000 A £ 5 %)
SCLL Pubmed 35 K416 2R ISR AL 75 il 98 SCEE RO R -5 2007, W S
Faculty of 1000744}
Faculty of IOOOEEEBloMed Central I ARASHTBIAELRAT ST T, thS 3k 4 00007 5077 PP, R HE F i b5 i Y
ER7p e S S EISYS L P <E N
HF 2R 2
@I%XTPubmedllﬁI%E’J SO T WP, PEAS R LI E AR R AR 0 FE S CI
QZANTFAG B TFZ2 22 53 5331 o S8 [ 0D 45 [T B 144 ATUAAY )25 42 e G AL A ARV SCO0F 2 i ik 5 A R B 5 14 5 R
JEFIRLAHME, 158 2 e A KR HE R (F1000[8 1) 45 340, 4 H R SR — DA W RO A B 75 18 SOy 25 32, I 3 it
Pubmed§f4% .,
F1000 =AM (AR | 60 (bise) FI37 (HEFE) o WFFEN 5K R AYIE i Faculty of 1000GRIFARTHETER X %18
SCRUHFFEN AR ART o
Faculty of 10005548 12 P Al « http://www.flOOObiology.com/ﬂ]http://www.flOOOmedicine.com/
Faculty of 1000iilifii s PEL R 24 50
Heads
James R Jett (Thoracic Diseases, Mayo Clinic, USA)
Stephen Spiro (Department of Thoracic Medicine, University College London, UK)
Members
Sam Janes (Center for Respiratory Research, University College London, UK)
Robert Keith (Department of Medicine, University of Colorado Health Sciences Center, USA)
Pyng Lee (Division of Respiratory and Critical Care, National University Hospital, Singapore)
Michael Loebinger (The Rayne Institute, UCL, UK)
Patrick Nana-Sinkam (Division of Pulmonary, Critical Care and Sleep Medicine, The Ohio State University Medical Center, USA)
Neal Navani (The Rayne Institute, UCL, UK)
Raymond Osarogiagbon (Internal Medicine, University of Tennessee, USA)
Shiva Rahmanian (Pulmonary/Critical Care, Ohio State University Medical Center, USA)
Robert Ramirez (University of Tennessee Cancer Institute, USA)
Amen Sergew (University of Colorado, USA)
Thomas Stinchcombe (University of North Carolina, USA)
Anil Vachani (University of Pennsylvania School of Medicine, USA)
Nico van Zandwijk (C64-ANZAC Research Institute, The University of Sydney, Australia)
CHRE R A ) S
20104£9J]

000000
www.lungca.org





