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[ Abstract ] Background and objective Epidermal growth factor receptor-tyrosine kinase inhibitors (EGFR-TKIs)
are the standard first-line treatment regimen for EGFR mutated non-small cell lung cancer (NSCLC) patients. However, the ef-
ficacy of EGFR-TKIs widely varies. The aim of this study is to determine whether the pretreatment serum cytokeratin-19 frag-
ments (CYFRA21-1) and carcinoembryonic antigen (CEA) are associated with the efficacy of EGFR-TKIs in EGFR-mutated
NSCLC patients. Methods We retrospectively enrolled 194 NSCLC patients harboring EGFR mutations who received EGFR-
TKIs. Clinical characteristics were collected, and the relation between the efficacy of EGFR-TKIs and pretreatment serum
CYFRA21-1 and CEA was analyzed. Results In all cases, progression-free survival (PES) in patients with high CYFRA21-1
level was significantly shorter than PFS in patients with normal CYFRA21-1 (7.0 vs 11.9 months, P<0.001). Overall survival
(OS) in patients with high CYFRA21-1 was significantly shorter than in the normal-CYFRA21-1 group (12.6 vs 28.0 months,
P<0.001). In adenocarcinoma patients, PFS in the high-CYFRA21-1 level group was significantly shorter than in patients with
normal CYFRA21-1 (7.0 vs 12.0 months, P<0.001). OS in patients with high CYFRA21-1 was significantly shorter than that in
the normal-CYFRA21-1 group (13.1 vs 28.1 months, P<0.001). Among squamous carcinoma patients, CYFRA21-1 level did
not affect survival. No significant difference in PFS and OS was observed between patients with high CEA and patients with
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normal CEA. Conclusion EGFR-mutated patients with high CYFRA21-1 had significantly shorter PFS and OS than patients
with normal CYFRA21-1 after receiving EGFR-TKIs. Pretreatment serum CYFR21-1 level was a predictive marker of EGFR-

TKI treatment in EGFR-mutated NSCLC patients.

[ Keywords ] Lung neoplasms; Epidermal growth factor receptor-tyrosine kinase inhibitor; Cytokeratin 19 fragment;
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it 9 2 A T B R 38 FH BT T 2 e ey () G R
SAEAEAFRAV H16.8%" ., AE/NH I ( non-small cell lung
cancer, NSCLC ) 25 FIrAg filifig g B2 A485%, 1 H.>70%
() IS ER R BIN 2 BT — B o AR
BRI . 2RI BEE 3 T E IR A WA A
)i TNSCLCLL £ 7 4 K A F3Z K ( epidermal growth
factor receptor, EGFR ) H:[R Z& 7% fy 8 5 i L [a] V& 7 Asf
1%, TMIPASS, NEJGSG, WJTOG3405, OPTIMAL .
EURTAC, LUX-Lun3%ICOGENZ:HFSY, #E—4:1i %
B2 A A 32 AT B R A ) ) ( epidermal growth
factor receptor-tyrosine kinase inhibitors, EGFR-TKIs ) 7£EGFR
HEPH J& A NS CLCHEI R A B A

MY AHTE (carcinoembryonic antigen, CEA) F14]
fff 8 119 BE (cytokeratin-19 fragments, CYFRA21-1) J&
B WM bR AR, R T I 12 W B R,
TP CEAJE: il 5 45 4 (9 b A s ), TCYFRA21-1
D 2 il 868 12 W F) s e e R AR 5 o AR SC IRl P T 5 1
A EGFREE[H ()58 28 NSCL C I 4] F 1R T Hif il i CEA A
CYFRA21-1{{/KEFIEGER-TKIsS 7 4% K WG 156 2, At
M REGFR-TKIs¥E MRS F I AL SIS 4K 35

1 #ERSHE

L1 X5 AHIEFISCEE 1 B B B R A Bt e bt MR = B
F20104:10H -201543 A EGFRE:[H 78 725 H Jvj JHEGFR-
TKIs{O YT 0B F 19441, Fir A 28 3 Yo 2o g B A% 4 92
HAkizWr ANSCLC, Jf H oMb -V & # TR 5
ORI R . BRI 30%-85% (P ALAER: S8
%), JivEsefs] (44.3% ) , Zek108f] (55.7% ) . PS
PF4r043-1531660 (85.6% ) , 2453-44328f5] (14.4% ) .
W67 (34.5% ) , AEWAH1274] (65.5% ) . IIIb
Wi Fe (3.1%) , IVIH188H] (96.9% ) , Hi.sHl
2601 (13.4% ) , JEET168%] (86.6% ) . NRi¥E179
i (92.3% ) , @FFEof (4.6% ) , JE/NAl I IE 3B
(1.5%) , Mlfgmsadi) (1% ) , KANMEHE1H] (0.5%) o

SR AR RAFAIE DL 3R
1.2 JBITNE A ARG TR R e s AR e
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P s, B A T VR I PRAG 56 BTG ;. —FRARMS 2t
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(57.7%) , 2185 LIEAE 72051 (37.1%) , /b WL 572 34
(G719X) (1.5%) , FEA TR & T790mZE A 1] (0.5%) , EGFR
LR ZRAZ 209 (1.0% ) , FEATKrasZe72245] (1.0%) , 195
B LA (1.0%) o
1.4 Ifil /i CEAFICYFRA21-1/45 EGFR-TKIsi&Y T HiiTE /=
A WEERIKIAL, SrE g s, B A SR R R A
A7 FRZ> ARG & M Luminex 22 T g It X 5 B0 i i 20
HERICEIATINE o ARHEFR Bl G S HF T4
WHE . CEA<6 ng/mLAIEH, CEA>6ng/mLA#Kik/K
45 CYFRA21-1<6 ng/mLA1E%, CYFRA21-1>6 ng/mL
RGBT
LS PRV S AR AR AR AR IR A2 A e AR 0 kA T
P, RIT R4 E A . IR RN H -3 HBEVT LR
Yo SLARIES 7 RO AR UE ( Response Evaluation Criteria in
Solid Tumors, RECIST ) PEMTIT TR, 70l 58 4 2% ik
( complete response, CR ) . #8773 Z%f# ( partial response,
PR) . ¥ FaE (stable disease, SD ) Fl¥E 5 it Jig
( progressive disease, PD ) ., A48 H5 A ok e A= 17 [a]
( progression-free survival, PFS ) %€ XCNEGFER-TKIJAYT G
PRI R BORHEEACT TR, SAAF (overall survival,
0S) & SUNEGFR-TKIIARY T IR BIFE T s A R B 17 i ]
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1.6 Fiit=F i [@RSPSS V22.0844:, K HiKaplan-Meier
AT Log-rankf B A= 47534t , - FH Coa L 5] JRUR A5E 4 4
T HE5HT, WIE G4 LI P<0.0S 2 R A il 2F
B, R EYbE 22015451231 H , HhaET 103
B, FEG90M, LI, FET GRS, AT
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2 R

2.1 EGFR-TKIsJ7 8 & Z R Z A AF 0 A58 &
HISARIT A CR, PR, SD, DCREPD4} 5K
0.5% (1) . 68.6% (133 ) . 24.2% (47 ) .
93.3% (181 ) #16.7% ( 13f] ) . T {iiPFSH}9.0 /i
(95%CI: 7.3-10.7 ) ; i s E1£OSH23.0 1 (95%Cl:
20.2-25.8) o ERREFIH RN FB>70F4E <70
B PESA 3 09.04 H F110.54 H (P=0.495) ; OS4HM3IH
23.0 2440 (P=0.441) ; B PERLEPFSS 5
10.5 A 8.2 H (P=0.391) ; OS4%IH424.04 H F
21.84 1 (P=0.717) ; WXHFNAE I AHPES 535 2k 10.54
AR89 MNH (P=0.406) ; OSHrl R24.14 A Fi21.84
H (P=0.886) ; 194} F LI SEAE M2 50 B F45 L5
AFPESA 31 479.04~ F F18.24 H (P=0.375) ; OS4M45IK
2414 AFI17.20H (P=0.143 ) ; Ll FRRRHE ST
itz . PSIFAr043-193 MI253-43 PES S35 210.54
HHS.3MH (P<0.001) ; OSH351k24.84 H F19.7 H
(P<0.001) ; R FISEREPFSSY 51]249.00 H Fi4.14- 1
(P=0.009 ) ; OSZr4I°h23.14 HFI8.14H (P<0.001) ;
16T HT L TC RN 4 % AR A I B PES 4371 2 10.90 H
7.5 H (P=0.001) ; OS4MHIk26.14 H Fl14.34H
(P<0.001) ; JCIHHB A N5 PES S 510,24
HH7.040H (P=0.002) ; OSH5IH23.71 H F112.07H
(P=0.008) . FRFHRERSITAGIEER, ZHERE
FE5 BT /R PSPE AR FIE T A I 4% B PES FIOSH A
Giitr i Lo M AR i B PES L Ge 177 22
5, (BFEOSIM A Giita 2 (F2, £3) .

2.2 JRJTHIMLIE CYFRA21-1/KF-5PES | OSI{AH 43
194451 8.2 Fh 12945 IfiL 5 /K V- CYFRA21-11E %, 65l fiL V&
CYFRA21-1/KF-34 57, ML /K- CYFRA21-11E 5 FIHE &
PESHM 11940 H F17.00 A (P<0.001) , OSH41428.0
MHF2.640H (P<0.001) , ¥WHEGH 2R (R2) .
WA SHT R, BRI ZH 12061 1L 7 CYFRA21- 17K IEH, 59
B K3 &, B ATTRPESSr 4 12.040 A #17.00 H

( P<0.001) , OS5I H28.14HA113.17H (P<0.001)
WHEGIIFES (£4) o ZHE S0 (R3)
PFS ( P=0.006, HR=0.62, 95%CI: 0.44-0.87 ) ([&l1) , OS
( P<0.001, HR=0.30,95%CI: 0.19-047 ) ([&2) , th¥yH%5
THeE2E 5 B A 400 75 K- CYFRA21-1IEF, S
KPS, BT PES 3 B 4. 1A F13.140H (P=0.529) ,
OSHM I M8 1 HHN7.04H (P=0.359) , ¥ G122 5

% 1 194011 HFEGFRREHINSCLC R AT IR FRAFIE
Tab 1 Characteristics of the 194 NSCLC patients harboring EGFR

mutations

Characteristics No. of patients Percentage (%)

Age (yr)

<70 165 85.1

>70 29 14.9
Gender

Male 86 443

Female 108 55.7
Histology

Adenocarcinoma 179 92.3

Squamous 9 4.6

Others 6 3.1
PS

0-1 166 85.6

2-4 28 14.4
Staging

Illb 6 3.1

\Y 188 96.9
Smoking history

Smoking 67 34.5

Non-smoking 127 65.5
EGFR gene

Exton 19 (19del) 112 57.7

Exton 21 (L858R) 72 371

Others 10 5.2
EGFR-TKIs

Icotinib 115 59.3

Gefitinib 44 227

Erlotinib 35 18
Therapy

First-line 17 60.3

Second-line 65 335

Third-line 9 4.6

Fourth-line 3 1.5

EGFR-TKIs: epidermal growth factor receptor-tyrosine kinase

inhibitors; NSCLC: non-small cell lung cancer; PS: performance status.
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2.3 JRYT RTINS CEAZKE- 5 PESHIOSIAHC b i 5 (&3) 5 OS435il24.8 1 H123.041 1 (P=0.104) , To4E
CEAJKIEH 69, 17 CEA/K - 1256 BT IHIPES  i2¢22 5 (F4) o 898 41 M 75 CEA/ACTIEH 249, i /K
I3 IR10.240 HFI8.91H (P=0.294) , OSH3 3l 24.0 AT ~F34m 765 EA IPES 435128 7.8 A FI3.14~H (P=0.103) ,
21.81 1 (P=0.122) oGt 22 5. BRI CEA  JoGeit225 55 OSArAI 9.1 A 7.0 H (P=0.381) , JC
IKFEH = PES I }9.0 1 (P=0.436) , LG22  Siil¥Es (F2-%4) .

=2 BERREES
Tab 2 Factor associated with PFS and OS

Factor n Median PFS (m) P Median OS (m) P

Age (yr) 0.495 0.441
<70 165 9.0 23.0
>70 29 10.5 24.0

Gender 0.391 0.717
Male 86 10.5 24.0
Female 108 8.2 21.8

Smoking hisory 0.406 0.886
Smoking 67 10.5 241
Non-smoking 127 8.9 21.8

PS <0.001 <0.001
0-1 166 10.5 24.8
2-4 28 5.3 9.7

Histology 0.009 <0.001
Adenocarcinoma 179 9.0 23.1
Squamous 9 4.1 8.1

EGFR gene 0.375 0.143
Exton 19 (19del) 112 9.0 241
Exton 21 (L858R) 72 8.2 17.2

CEA 0.294 0.122
<6 ng/mL 69 10.2 24.0
>6 ng/mL 125 8.9 21.8

CYFRA21-1 <0.001 <0.001
<6 ng/mL 129 11.9 28.0
>6 ng/mL 65 7.0 12.6

Distant metastases
Cerebral metastases 58 75 0.001 14.3 <0.001
Non- cerebral metastases 136 10.9 26.1
Hepatic metastases 19 7.0 0.002 12.0 0.008
Non- hepatic metastases metastases 175 10.2 23.7

EGFR-TKIs 0.954 0.465
Lcotinib 115 8.2 21.1
Gefitinib 44 9.0 23.0
Erlotinib 35 11.0 24.8

Method 0.868 0.159
PCR-Sanger 123 9.0 211
ARMS 71 10.2 23.0

PFS: progression-free survival; OS: overall survival.
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Tab 3 Multivariate analysis of PFS and OS

Factor Median PFS Median OS
HR (95%Cl) P HR (95%Cl) P

PS (0-1 vs 2-4) 0.53(0.34-0.82) 0.005 0.33(0.19-0.54) <0.001
Histology (adenocarcinoma ¢ squamous) 0.69 (0.33-1.40) 0.301 0.46 (0.22-0.97) 0.042
CEA (<6 ng/mL vs >6 ng/mL) 0.86 (0.61-1.22) 0.394 0.72(0.47-1.11) 0.138
CYFRA21-1 (<6 ng/mL vs >6 ng/mL) 0.62 (0.44-0.87) 0.006 0.30(0.19-0.47) <0.001
Non vs Cerebral metastases 0.63 (0.45-0.89) 0.009 0.45 (0.29-0.68) <0.001
Non vs Hepatic metastases 0.64 (0.37-1.09) 0.100 0.82(0.44-1.53) 0.533

%= 4 MiFCEA. CYFRA21-1KFIBEF ST
Tab 4 Subset analysis of PFS and OS

Factor n Median PFS (mo) P Median OS (mo) P
Adenocarcinoma  CEA 0.436 0.104
<6 ng/mL 64 2.0 24.8
>6 ng/mL 115 9.0 23.0
CYFRA21-1 <0.001 <0.001
<6 ng/mL 120 12.0 28.1
>6 ng/mL 59 7.0 13.1
Squamous CEA 0.103 0.381
<6 ng/mL 2 7.8 9.1
>6 ng/mL 7 3.1 7.0
CYFRA21-1 0.529 0.359
<6 ng/mL 4 4.1 8.1
>6 ng/mL 5 3.1 7.0
Normal-CYFRA21-1
o Lung adenocarcinoma High-CYFRA21-1

Normal-CYFRA21-1 PFS=11.9 mo

0.8 High-CYFRA21-1 PFS=7.0 mo
= P=0.006 HR=0.62 95%Cl: 0.44-0.87
E
>
é 0.6
[V}
g
&
S 04
a B 1 MBREEELECYFRA21-TKEFAPFSAFEMEL X R, ILiE
()
‘8'1 CYFRA21-1KFEEFIEEPFSH 31 412.04 A717.00A (P=0.006,
& 0.2 HR=0.62, 95%Cl: 0.44-0.87) .
Fig 1 Kaplan-Meier survival curves of progression-free survival
(PFS) according to serum CYFRA21-1 level in lung adenocarcinoma
0.0 patients. PFS in normal- and high serum CYFRA21-1 level was 12.0
0.00 500 1000 1500 20.00 25.00 30.00 months and 7.0 months, respectively (P=0.006, HR=0.62, 95%Cl:

Time (month) 0.44-0.87).
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Lung adenocarcinoma

Normal-CYFRA21-1
High-CYFRA21-1

Normal-CYFRA21-1 05=28.1 mo
High-CYFRA21-1 0S=13.1 mo
P<0.001 HR=0.30 95%Cl: 0.19-0.47

B 2 FREREMECYFRA21-TKEFOSEFF L X R, MiFECYFRA21-1

KFEFEFIEZH 0SS5 51428.11HF113.11A (P<0.001, HR=0.30, 95%Cl:

0.19-0.47) ,

Fig 2 Kaplan-Meier survival curves of overall survival (OS) according

to serum CYFRA21-1 level in lung adenocarcinoma patients. OS in

normal- and high serum CYFRA21-1 level was 28.1 months and 13.1
1000 %’?ﬁgg(moi(:.l?)o 40.00 5000 months, respectively (P<0.001, HR=0.30, 95%Cl: 0.19-0.47).

Lung adenocarcinoma Normal-CEA

High-CEA
Normal-CEA PF$=9.0 mo

High-CEA PF$=9.0 mo
P=0.436 HR=0.86 95%Cl: 0.61-1.22

B 3 FhBRfEREMBCEAKFMPFSARFMEX R, MFECEAKTFIEREFIE

=PFS19:49.01A (P=0.436, HR=0.86, 95%Cl: 0.61-1.22) ,

Fig 3 Kaplan-Meier survival curves of progression-free survival (PFS)

according to serum CEA level in lung adenocarcinoma patients. PFS

in normal- and high serum CEA level both were 9.0 months (P=0.436,
5.00 10.(_)r(i)me1(5n.‘0°0nth)20.00 25.00 30.00 HR=0.86, 95%Cl: 0.61-1.22).

Lung adenocarcinoma

Normal-CEA
High-CEA
Normal-CEA 0S=24.8 mo
High-CEA 0S=23.0 mo

P=0.104 HR=0.72 95%CI=0.47-1.11

B 4 FifRfERE, MBECEAKFEMOSEFME XA, MBECEAKEE
HEE0SH 5 4524.840A#23.01 A (P=0.104, HR=0.72, 95%Cl:
0.47-1.11) ,
Fig 4 Kaplan-Meier survival curves of overall survival (OS) according
to serum CEA level in lung adenocarcinoma patients. OS in normal-
10.00 2000 30.00 4000 50.00 and high serum CEA level was 24.8 months and 23.0 months,
Time (month) respectively (P=0.104, HR=0.72, 95%Cl: 0.47-1.11).
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20044F Lynch % " 58 & BREGFREE N AR IR 25 5
EGFR-TKIsHY 7RG, IF i JLAE 20 bR 2 Hroi iy
I RBT4E B /R EGFR-TKIs7EEGFR L [N 28 75 [AINSCLC
W EA B TR ARREE S, 20124F7F 35 [ [
SLLEAAIEREM 4% ( National Comprehensive Cancer Network,
NCCN ) NSCLCIlfi RS 45 R #HE77 % T EGFREE A 272 (1)
Mol , &SR I NSCLC B # EGFR-TKIs{E N —4kih
J7 o BlEXEGFR-TKIsiff — 041t 5Y, & BLFRIAEA EGFRAE
K45, HAFE A IGRAFAE , EGFR-TKIsf 7 RUE A 22 57
(1. LeeZ meta /3 trril 4otk , AEWMRERE, M &
19AM B IR AR, AT FRCE fF—28 . AT B
N, PRGN AEEY . WRURRZS B EGFRIE R URR R AF 6 1 2
[EIEGE #2550 (HIEPSTE/ 0010088253453 7 RO
I, Aot R, BB 58 EGFR-TKIsY 7 % B
Iy, Agit¥ER. EHIFARL%Y, AN T
W R PESHIOSHI A4k . ZHEAL T IR
PSR 2Z, BRI A B B E TG 2, OSASIT

CYFRA21- 12 FRATT s R 5 e v fii o 12 W7 5 FH ok 97
PR 2 Myes A A & A i s, G v ) A i A o R
PRSI, T {1 o CYFRA21-1 b5 o L5 e 1
LW U2 R 50% ,  HL DA R U i m . A RGE
HL SO 0 P BV VR S 43 1) R 66.59% F19.59%
AR 222235 — BOA S CYFR21- L i 45 5112 Wi (1) e 4
IR AR AR, HACE S AR R BUER RS 5 1 SE E AR DG .
T AE Tanaka %48 47 EGFRES S HNSCLC , 47T il
M7 CYFRA21-17K -2 T M| EGFR-T KIs¥7 RL 1 48 5
R G e 18 [ N A E 2 D o IRATIAE R BoR iR
7RI LI 7K CYFRA21-11E & FI3 = Y PES 43 31| S 1.9
A AF7.00 A (P<0.001) , OS4F5428.040 F Fi12.6
A (P<0.001) , ¥WHZES., WHIH, K
I3 CYFRA21- 17K 1E 8 FIHE &5 A PES 43 51l oy 12.04 H
7.0 H (P<0.001) , OS4»5k28.14 H F13.14H
(P<0.001) WAHEZR. ZHRESWH, PES (P=0.006,
HR=0.62, 95%CI: 0.44-0.87 ) , OS ( P<0.001, HR=0.30,
95%CI: 0.19-0.47 ) WA Geit¥ 22 5 . B 2H Mg K
SE-CYFRA21-11E 8 FIH4 5 B PES /51 A 4.14 H Fi3.14 H
(P=0.529) , OSHH|I K814~ HM7.00H (P=0.359) ,
¥ To 25 . ATHIE /R A EGFREE R 5845 1 it i 9
B, IRYTHI NG CYFRA21- 1KV 1S & B E KA

8, PESFIOSHSAT 4% ; 1HYT Hi lMLTE CYFRA21- 1K F-1] L)
T EGFR-TKIsTT RS il I o 1111 il 98 26 FRAT T 5 v el
TIRBIEE D, IR B/RIGITHI L CYFRA21-1K -5
EGFR-TKIsS 7R TG 1 K 2R

EGFREL N A%, 7 Il IR 9 B 3 th B8 UL,
PIONEERIIfi A 12056 58 7% AR M0 il s 8 4 50,296 ) EGFRIE
DR g 2 s 00 il 98 R EG PRI [R] A 58 738 L 85 2b
W, DeardenZE"meta/yHrefr, 7RG Ml B % EGFRIL K
M SR AE 28N R 4.6% , T H [ i 1 i 69498 £8 7 EGFRAE [ 11
G 1E149%-25%" ", I HAEREFE (418 EGFRIEE A 5
A5 il e £ 4 R FHEGER-TKIs3RYT I PESFIOSHH 2 I il
d&, PESTE3/NH-71H, OS{E9.44H-14.74 121,
AWFFE P EGFRILH 1) 28748 £ F 9 ;B B o], hy4.6% .
5 i B9 AH LEPES 43 51 A 4.4~ 1 #19.04~ JT ( P=0.009 )
OS5 7 °48.14~ H F123.140 A ( P<0.001 ) . filifiJi EGFRZE
AR R G R 32 25 P JE I R AIK T EGFRS AL sz s, ol
PR Ml i v HAT EGFRIEAS SE BV I FAS R 3R YT
IR BN EER ", W] RE A A HAb IR K S AL o s rr 21
LR L, HURBENAL ARG 2, SR
o TravisZE P50 i FIRALS S FbE, JET /MR
PR U W AT R, A 1T BBl A S i gl 4l
B, HH TSR S, MR AR A
AT BEA AT B R g BRAH R RLR A . FRATTHBIE ST AR
H I HA-IVIR A SR 5T, ArAk IR . A B E k47
B (24.2% ) , WZERITERIS8HY (45.4% ) , MK ITIER
3] (16% ) , FARPRAL3M] (6.7% ) , WEL5ER 14
B (7.2% ) , BEBFRLE] (0.5%) , LREBIT /M5
AR PG AG: o il B FE I 3 7K CYFRA21- 15 3 1
A R TR ST, T REIR AT W 1 R
T T 55 9 5 il B A EL A, EGFR-TKIsYPRUANME, R4
TRYT I LI CYFRA21- /K- 534 4 55 ] BE AT R EGFR-TKIs
BIT A TR, MARA WISt B -4 EGFRIL R 584
WM, JAYT BT IS CYFRA21-1/KSEH 25 . PESHIOS
#B%, 1M CYFRA21-1/KF- 1] GEJ2 M EGFR-TKIsIR YT HY
ISP TG B FE R

CEAJEIR B, HATIG RN F 5 i — R g 4t
B, FERCA . LIRS W SRR A U Rk . Bl 2
LRl & RIS CEA,  H R\ i CEAJR il JU L2 i oes
FPER . T RO PR B i — A i br s ™ 5
I3 CYFRA21-IAN[A], A A AH DGR E S 7R ¥4 7 1 I
CEA/K V- HANBE M EGFR-TKIsJAYT Y7 4. AT
FE N IR YT IS CEAZK T 1E B FIY = (1 PES 43 51| 4710.2
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NSAMBON A (P=0.294) , OSHrHIH24.00 H Fi21.84
A (P=0.122) BIEGeit2# 25 5 . Bdaa A4 1l 35 CEAZKF
IEH KGR PESEIN 9.0 1 (P=0.436) , Josiit2¢2E
Sy OSAMIR24.8 H F123.00 J1 (P=0.104) , T4t
2FIESE . W LI IS CEAZKY 1E 5 FIbY &5 A PES 4351
7.8 A F13.140 1 (P=0.103 ) , OS4:5IH9.14 J1 Fi17.04~
J1 (P=0.381) , ¥geitsr2es . XERINGYT RTINS
CEA/K 5 EGFRZE AL FNSCLC A EGFR-TKIsIAYT
SPRER, FANREFINEGFR-TKIsIAYT I AL

AT ST o, il R R 9T AT I3 K
CYFRA21-13 & 5 1E % #H L B EGFR-TKIs V5 y7 PES All
OSHNA 4 , T [ 1 AH DA 5% ¢ 18 ¥4 7 | I35 7K -
CYFRA21-13 =5 ) 58 Z EGFR-TKIsiAJ7 [V A PESHi 44
SRk R AR DGIRTTY, PR OSRTLGL222 711 .
IR LAEFRATTHIBIF 55 v PR OSHY B 5 Ph 4 J, A3 br HL R
AT B, FRATHFFE 19441 /5 AT 15951 Bk g
4246 (26.4% ) BF R AR FHATIIT . BT BE
MR R 25697, UL T B 4ERRAYT, M
HOSHE— ik . UEHITEFRATTIG R SE e P 9]k I EGFR-
TKIs{fy 7 B 520 0S, NCCNAERH, X T4 EGFRE
A HINSCLC I HEAF HL 2 EGFR-TKIs— £k IR Y7, (HIC T
AT 4iE K EGFR-TKIsi4 Y7 PES AR R M WIF I I 4E AW IH
FASTACTII, NEJ00S%J02557%: 242 Z b iy IR IFE
P78, EGFR-TRIsHLIF s W, sl BRG )2l
Yy, P25 al LISEK PESE1S4NH-1640H . (Hili F
et AR B ST 04 Joy R A B 2435625 1o P38 i 1) s i
SRIX ST SRV 2R . 20 Tl B9 EGFR A [K] 5%
AR, IRYTHT ML CYFRA21-17K P58 4 =y HL 0] 5
ZYEGFR-TKIsH] Y 7 3UANE, 45 TEGFR-TKIsFIfbY 7 28
N HECE G ARIT 25), R RE A X T o AHEPES,
MATTIEE R OS, XA T ZER R R L g0 i — SRR

KAV RAFAEVF Z RBRIEFIR 2, 15X 24~ 1l
JBURIETE . BEDTIF R4 H -34 H BEDT— W I HEGFRA:
DK 9 AR PRSI J i A G —, 2RI A 7%, PCR-
Sanger il J7* 15 FIARMS % 6 i 5 PCRIE,  {HPIFh /5 7L PESHI
OSHRIR A Giit 25 KATHIMISE 1 FHEGFR-TKIsZ 4
WARS—, EifARwEe. HEEEMLEEE,
{HRTEFRA TS L, X = EGFR-TKIZ} ¥ JCiE PFSHI
OSWHREA BT #4225, BIRATZRMRMEAMAL, |
JENFRATT B9 v AT LU B £ A EGFREEZE INSCLCHY
EGFR-TKIsJRITIT AL AV 2 22 5, S BATAT LASE
XPREE N T RAIRYT o

5 LTk, WAL IE . A EGFREAE )
NSCLCHJEGFR-TKUAYTHY, PSIRAZE . W ML Ik
1 B E EGFR-TKIsJAYT W5 25 o /M AS g LG L SR B
Pk, ARHEARREAC T AT B LR, (A EGFREAE
B i RS R, IR T R LS K - CYFRA21- 1 1 5 5 1F
HWHMI, EGFR-TKISIGYTHIPESFIOSHI A 4%, QYT
[M137 CYFRA21-17KF- 7] LI A il EGFR-TKIsY 72U H5 475 ,
WA BB EEGFR-TKISIHYT [ WG Fha s IGYT Hi LI CEA
IR RE T EGFR-TKIsY 744

2 % X W

1 National Cancer Institute. Sureillance, epidemiology and end results
program [S/OL]. [2014-12-10]. http://seer.cancer.gov/ststfacts/html/
lungb#survival.

2 Vijayvergia N, Mehra R. Clinical challenges in targeting anaplastic
lymphoma kinase in advanced non-small cell lung cancer. Cancer
Chemother Pharmacol, 2014, 74(3): 437-446.

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

4 Maemondo M, Inoue A, Kobayashi K, et al. Gefitinib or chemotherapy
for non-small-cell lung cancer with mutated EGFR. N Engl ] Med, 2010,
362(25): 2380-2388.

S Mitsudomi T, Morita S, Yatabe Y, et al. Gefitinib versus cisplatin plus
docetaxel in patients with non-small-cell lung cancer harbouring mutation
of the epidermal growth factor receptor (WJTOG340S): an open label,
randomized phase 3 trial. Lancet Oncol, 2010, 11(2): 121-128.

6  Zhou C, Wu YL, Chen G, et al. Etlotinib versus chemotherapy as first-line
treatment of patients with advanced EGFR mutation-positive non-small-
cell lung cancer (OPTIMAL, CTONG-0802): a multicenter, open-label,
randomized, phase 3 study. Lancet Oncol, 2011, 12(8): 735-742.

7  Rosell R, Carcereny E, Gervais R, et al. Erlotinib versus standard
chemotherapy as first-line treatment for European patients with advanced
EGFR mutation-positive non-small-cell lung cancer (EURTAC): a
multicenter, open-label, randomize phase 3 trial. Lancet Oncol, 2012, 13(3):
239-246.

8  Yang JC, Hirsh V, Schuler M, et al. Symptom control and quality of life
in LUX-Lung 3: a phase III study of afatinib or cisplatin/pemetrexed in
patients with advanced lung adenocarcinoma with EGFR mutations. J Clin
Oncol, 2013, 31(27): 3342-3350.

9  ShiY, Zhang L, Liu X, et al. Icotinib versus gefitinib in previously treated
advavced non-small-cell lung cancer (ICOGEN): a randomized, double-
blind phase 3 non-inferionrity trial. Lancet Oncol, 2013, 14(10): 953-961.

10  Lynch TJ, Bell DW, Sordella R, et al. Activating mutations in the epidermal
growth factor receptor underlying responsiveness of non-small-cell lung
cancer to gefitinb. N Engl ] Med, 2004, 350(21): 2129-2139.

11 Lee CK, Wu YL, Ding PN, et al. Impact of specific epidermal growth factor

receptor (EGFR) mutations and clinical characteristics on outcomes after

HERERERERE
www.lungca.org



* 558

12

13

14

15

16

17

18

19

vh [ il g 24 75 20164F 8 H 451945 %5 8J4] Chin J Lung Cancer, August 2016, Vol.19, No.8

treatment with EGFR tyrosine kinase inhibitors versus chemotherapy in
EGFR-mutant lung cancer: a meta-analysis. ] Clin Oncol, 2015, 33(17):
1958-1968.

Kulpa J, Wojcik E, Reinfuss M, et al. Carcinoembryonic antigen, squamous
cell carcinoma antigen, CYFRA21-1, and neuron-specific enolase in
squamous cell lung cancer patients. Clin Chem, 2002, 48(11): 1931-1937.
Taraka K, Hata A, Kaji R, et al. Cytokeratin 19 fragment predicts the efficacy
of epidermal growth factor receptor-tyrosine kinase inhibitor in non-small-
cell lung cancer harboring EGFR mutation. ] Thorac Oncol, 2013, 8(7):
892-898.

ShiY, Au JS, Thongprasert S, et al. A prospective, molecular epidemiology
study of EGFR mutation in Asian patients with advanced non-small-cell lung
cancer of adenocarcinoma histology (PIONEER). ] Thorac Oncol, 2014,
9(2): 154-162.

Dearden S, Stevenns J, Wu YL, et al. Mutation incidence and histology
(mutMap). Ann Oncol, 2013, 24(9): 2371-2376.

Lai Y, Zhang Z, Li ], et al. EGFR mutations in surgically resected fresh
specimens from 697 consecutive Chinese patients with non-small-cell lung
cancer and their relationships with clinical features. Int ] Mol Sci, 2013,
14(12): 24549-24559.

Yi SQ, Zhuang Y, Zhu WD, et al. Analysis of KRAS gene mutations in non-
small cell lung cancer. Zhonghua Lin Chuan Yi Shi Za Zhi (Electronic
Edition), 2013, 7(20): 9111-9115. [4< 238, FEba, 4 T 45 2. /N
Jiti 5 HH KRASHE PR 5 A 3 Hy. i A1l PR BT 75 (R i), 2013, 7(20):
9111-9115.]

Zhang H, Yang XJ, Qin N, et al. Detection and analysis of EGFR and KRAS
mutations in the patient with lung squamous cell carcinomas. Zhongguo Fei
Ai Za Zhi, 2015, 10(18): 621-625. [5K I, i 7, Z2 I, 45, it fs EGFR
S KRASIHE PRI GASIRAS 74T HF i 7% 5, 2015, 10(8): 621-625.]
Shukuya T, Takahashi T, Kaira R, et al. Efficacy of gefitinib for non-
adenocarcinoma non-small cell lung cancer patients harboring epidermal

growth factor receptor mutations: a pooled analysis of published reports.

21

22

23

24

25

26

Cancer Sci, 2011, 102(5): 1032-1037.
Hata A, Katakami N, Yoshioka H, et al. How sensitive are epidermal growth
factor receptor-tyrosine kinase inhibitors for squamous cell carcinoma of the
lung harboring EGFR gene-sensitive mutation? ] Thorac Oncol, 2013, 8(1):
89-95.
Liu YM, Zhao Q, Tang Y, et al. Efficacy of epidermal growth factor receptor-
tyrosine kinase inhibitors for advanced squamous cell lung carcinoma
patients with sensitive EGFR mutations. Cancer Res Prev Treat, 2015,
42(9): 911-913. [XIkAfy, #XE, IR, 4. EGFR-TKIsiR Y7 EGFRIJUR %
A AL 0 RS, IR ABISE, 2015, 42(9): 911913
Travis WD, Rekhtman N, Riley GJ, et al. Pathologic diagnosis of advanced
lung cancer based on small biopsies and cytology: a paradigm shift. ] Thorac
Oncol 2010, 5(4): 411-414.
Cedrés S, Nuiiez I, Longo M, et al. Serum tumor markers CEA, CYFRA21-1
and CA-125 are associated with worse prognosis in advanced non-small-cell
cancer (NSCLC). Clin Lung Cancer, 2011, 22(3): 172-179.
Wu YL, Lee JS, Thongprasert S, et al. Intercalated combination of
chemotherapy and erlotinib for patients with advanced stage non-small-cell
lung cancer (FASTACT-2): a randomized, double-blind trial. Lancet Oncol,
2013, 14(8): 777-786.
Sugawara S, Oizumi S, Minato K, et al. Randomized phase II study of
concurrent versus sequential alternating gefitinib and chemotherapy
in previously untreated non-small cell lung cancer with sensitive EGFR
mutation: NEJOOS/TCOG0902. Ann Oncol, 2015, 26(5): 888-894.
Seto T, Kato T, Nishio M, et al. Erlotinib along or with bevacizumab as first-
line therapy in patients with advanced non-squamous non-small-cell lung
cancer harbouring EGFR mutation (JO25567): an open-label, randomized,
multicenter, phase 2 study. Lancet Oncol, 2014, 15(11): 1236-1244.

(W : 2016-05-18 f&[H]: 2016-06-29 #25%. 2016-07-15)

(A3t THE)

Cite this article as: Wang QH, Zheng H, Hu FB, et al. Serum CYFRA21-1 is Correlated with the Efficacy of Epidermal Growth Factor

Receptor-tyrosine Kinase Inhibitor in Non-small Cell Lung Cancer Patients Harboring EGFR Mutations. Zhongguo Fei Ai Za Zhi, 2016,
19(8): 550-558. [ FHEEE, KA, HIEM, 55 FEA EGFRISAZNIAE/ NI L7 CYFRA21-UHICEAZK - 5 EGFR-TKIs(Hy AL G
Z.H [E 2, 2016, 19(8): 550-558.] doi: 10.3779/j.issn.1009-3419.2016.08.12

HERERERERE
www.lungca.org





