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[ E] 86 FEHNEmIE R4 circulating tumor cell, CTC A 864 B W 2 BIRT IK( gastrin releasing peptide,
pro-GRP ) S 41 22 Jedr MR IG BEAL B neuron specific enolase, NSE )X /NI AEAli( small cell lung cancer, SCLC )8 & LI 7I7 3L Y
WAL, ok IHE 2015 4F 10 A 1 HZE 2016 4E 12 H 30 H KRB B PIES f6 FERHIIA 9 40 1] SCLC 21 Mgt
S50 1.3 Rk 7 R 2 A8 I, A H: CTC  pro-GRP K NSE /K, 43 #7 CTC %% H K H B4 pro-GRP \NSE /K-
SRR RN 28 1.3 LT RTATIEE CT, X Lt CTC . pro-GRP K NSE W43 Wi Ak 7 7 550 5 SEARIE 7 ROT M AR HEC re-
sponse evaluation criteria in solid tumors, RECIST YFryEFI B ALy 7 yr 8 22 20 5 404 CTC 05 BB IR REFIE AT R R . %40
5 SCLC H3 a1k . A& 2] CTC By BHYEZR N 82. 5% 87. 5% . ALIFIE #MEINL CTC U K Ml 2, yr sy . AR ¥E RECIST
B, iRt B 2 S R 4 CTC M b 22 A G4 (P <0.05 ) CTC ZCH PFNARAET , BloRi i 575 5 i iy 4
A P R S S A2 R RN R 4B BOEIE( P > 0.05 ). CTC B H PEM LIRS RECIST P 17 7E— 8 k.
A K CTC . pro-GRP 2 NSE, = BAE I LI T 7805 RECIST J7R0TAN 45 SR R RE—F( P >0.05 ), B = FBA K6 Al $2 =5
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Significance of circulating tumor cells combined with gastrin releasing peptide
and neuron specific enolase levels in evaluating the efficacy of chemotherapy for
patients with small cell lung cancer

MIAO Xin, ZHAO Jiayi®, FAN Yinxing, LI Jianong, HAN Yiping ( Department of Respiratory and Critical Care Medi-
cine, Changhai Hospital, The Second Military Medical University, Shanghai 200433, China )

[ Abstract ] Objective: To explore the significance of peripheral blood circulating tumor cells ( CTCs ) combined with
gastrin releasing peptide ( pro-GRP ) and neuron specific enolase ( NSE ) in evaluating the chemotherapy efficacy for small
cell lung cancer ( SCLC ) patients. Methods: Forty SCLC patients treated in the department of respiratory and critical care
of Changhai Hospital from October 1, 2015 to November 30, 2016 were included in this study. The peripheral blood was
extracted from patients before the chemotherapy of first and third cycle to determine the level of CTCs, pro-GRP and NSE,
and to analyze their relationship to the efficacy of chemotherapy. Meanwhile, all patients underwent the chest CT before
the first and the third cycle of chemotherapy, to compare the differences between CTCs combined with pro-GRP, NSE e-
valuation and RECIST standard in judging the efficacy of chemotherapy. In addition, the correlation between CTCs number

and clinical characteristics of patients were also analyzed. Results: In 40 SCLC patients, the CTCs positive rates detected
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at two times were 82.5% , 87.5% , respectively. The more CTCs number decreased after chemotherapy, the better effect
of chemotherapy was. According to RECIST criteria, there was significant difference in the change of CTCs number be-
tween tumor progression group and tumor control group( P <0.05 ). According to CTCs number evaluation criteria, tumor
control was not significantly correlated with age, sex, smoking, tumor size and tumor stage ( P <0.05 ). There was a con-
sistency in evaluating the efficacy of chemotherapy between CTCs number evaluation criteria and RECIST criteria ( P >
0.05 ). Combined detection of CTCs, pro-GRP and NSE in evaluating the chemotherapy efficacy has the same result as
RECIST evaluation ( P >0.05 ), and the joint detection can improve the sensitivity of efficacy judgment. Conclusion :

There was a negative correlation between the change of CTCs number and the efficacy of chemotherapy. Combing detection

of CTCs, pro-GRP and NSE to evaluate the efficacy of chemotherapy for SCLC patients has a higher sensitivity.
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JitigE ( small cell lung cancer, SCLC ) U /&5 o 5] 4
20% ~25%""" . SCLC B AT PR iy | A 4K MU
PRI A e B AR X A T RS A ) S AR
90% K EH LW B R E T ARILE,5 FAEFFIL
P FLEEAE I O e 0 52 ke AR RS I T 1R
OV i e R W B B R AR 2 — o AR A R
Y circulating tumor cell, CTC )& H & ol [Hi2 Y7 3
VS S50 240 L DA S AR D i ke B R I v E A
SR MAERS , 1B 5 A AEER Hle A L, A s
2N i 3 B PR AR, SCLe B M
DAL 53 D R AR TG DN o 28 P 3 D A DG R B 28 RS
WMELSWYITTHE 'S SCLC WIF W2 W I7 ROTAN |
HFIWTHUG . 5 R, B W BT K gastrin
releasing peptide , pro-GRP ) 5 #f 28 70 4 5 1 s 1 Ak
Ji( neuron specific enolase, NSE )43 fi¢ #2284 433
ITIRE, 7E SCLC /B & MTE h & i Es . AWl
T E S A 2% A8 ¥ ( fluorescence in situ hybrid-
ization , FISH )R SCLC &35 1Lyr Wi 8l 1 Air s 41 Al
1fi. CTC % H 89224 , 455 A 55 RO RORE 1~ S 2 A6 T
## R ( chemiluminescent microparticle immunoassay,
CMIA ) FTHL AL 7 &GP 53 electrochemilumines-
cence immunoassay , ECLIA )3 5l &l i pro-GRP J
NSE 246 5O, #R35F CTC ,pro-GRP K NSE X} SCLC
BEAS TR PAL o

1 #MEFTE

1.1 —f&H

Wtk 2015 4£ 10 A 1 A E 2016 4E 12 J 30 HK
Vg B BE T 5 A5 JRE RHISCR Y 22 21 200 BT B 12 W
i SCLC 1y &3 40 o], Horb 55 35 5] . 42 5 3], 4F %
41 ~79% AR 60 % 0 BT A AL E R RIIR

W2  ARATERIBUMIREIG YT, J0G IF HA B E M b
988, SCLC ZM WISV A , i A7 5 1ok PP S e A
“+4A( irinotecan and carboplatin, IC MEIT S
1.2 sk #izkik'g %&( CMIA ) A FISH #al SCLC
B H SN E f CTC 4 B

WA B AMEINL 5 ml THEEE B iRE
1524 h WAREREA, RIS I CTC %5150 &
(W HVLISRR AR 2R A BR A A ), 55T CMIA
(R R ALL B 405925 K FISH T FH ) Ffred 40 S 51y v
RGP e 5 2 A B L CTC R ARig A
JEREAREE AT —REHE T R > 2 4>, BIC A
) IETE AR AN I EA RN VNP E SR SN N I N7 WS e
ANBHVEZRM . S ANMEA MR A 40 R bR 21
LA R ), BUF S <2 A4, B FI A .
1.3 CMIA % ECLIA HE A4&m SCLC &4 4Ly7 7l /&
A2 7% pro-GRP NSE 7K -F

WA B A I 2 ml, 35 F CMIA $ AR 7E AR-
CHITECT i &%t b il A i H1 ) pro-GRP 7K
L B ASEHLE N 0 ~70 pg/ml;is A ECLIA
Jik AE Cobas e Ffie 73 A - 4G I il 35 o
) NSE 7K, IE# ASHEMEHE R 0 ~20 pe/L.
1.4 7720 F i Ark

RECIST PEHY B 1« 58 4 2% fi# ( complete remis-
sion, CR ), #7722 fift( partial remission, PR ), F %
( stabilization of disease, SD ) Fll i#f & (' progression of
disease ,PD ), H:H', CR + PR + SD /=5 .

CTC B H VT s -5 ml ShE I H CTC %K
HAE( ACTC, 437 2 )G - A7 A i =3 4>
4 CR +PR +SD, /> <3 4~ PD.

pro-GRP BB V41 7 24 bR #E: 2 ml A1 A 1fiL v
pro-GRP {5 1( Apro-GRP, {37 2 JA )5 - 1Ly
BT FEAE =1 183 pg/ml & CR + PR + SD, [ <
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1 183 pg/ml 4 PD.

NSE BUE P4 I7 20kr -2 ml 20 & i pro-
GRP B8 1k( ANSE, 1bJ7 2 )5 - fby7n )%
k=41 pg/L } CR + PR +SD, B H &% <41 pg/L
4 PD.

1.5 %itsan

KA SPSS 20. 0 BEAT G800, Bt A « +
s PR TR TORAT & IEAS YRR, A Al 7 BEAR ¢
KB HEAT 30T 5 THECPERER F X R 30 fisher AF B
B AT/, CTC . pro-GRP \NSE (AR 7 AL {E HE
it D430 B S S8 B 2 B Fe B e, WLk 1. Al
FH R SR FVRE 5 B DU A X AR 7 97 e A T 1P A
P<0.05 3 P <0.01 RRnEZFAARITTFE L.

F1 CTC T EREFENHE
Tab.1 The standard of CTCs change value

Index 25% 50% 75% Mean
ACTC -2.750 -1.000 0.000 -1.35
Sensitivity 0.714 0.257 0.171  0.029
Specificity 0 0.400 0.600 0.800
Youden index 0.714 -0.143 -0.429 -0.771

The standard of CTCs change value is determined by the
Youden index of the quartile value and the mean value.

The maximum value of Youden’s index as positive value

2 &R

2.1 SCLC ## M ff CTC ok 435

40 5] SCLC 35 Ik . kil 1) CTC 514X
539k 33 35 i, BHPE R K 82. 5% 87. 5% , Ui HH A
DA B U (1)
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Positive Negativetive Positive Negativetive

B1 {LfFEl/E SCLC B2FSMNEM CTC #HIFSR( n=40)
Fig.1 CTCs in peripheral blood of patients
with SCLC before and after chemotherapy( n =40 )

2.2 LT ST AT SCLC %% CTC L FHA& %
R4 RECIST #% #fE, PD 40 ACTC 34 {8 N

(0.80+3.11), CR + PR + SD 4 ACTC ¥1{E N

( =1.66 £1.98 )1, LR Z RG22 E L

(P<0.05,2),
2.3 RREFHAEFERFIELLE Z 57

TR CTC 0 HF 0 An i, PD 415 CR + PR +
SD 4185 AR IS PR 51 IR 5 75 0712 i) g K
/N R A A T B EEE R (P >0.05,% 2 ),

6.0 .
4.0 |
2.0

- -2.0
-4.0
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I'he change of CTC number
|

0 1.0
PD CR+PR+SD

*P<0.05vs CR+PR +SD
B2 CTCHBZEWS SCLC BEUTITFHMER
Fig.2 Relationship between the change of CTC number
and the efficacy of chemotherapy in patients with SCLC

®2 CTC#HBEMFRET A EYTABE B E R KT
Tab.2 Comparison of clinical characteristics between different

efficacy groups under CTCs number evaluation criteria

Characteristic CR+PR+SD PD X P
Age( t/a)

<60 15 5 0.000 1.000
> 60 15 5
Sex

Male 26 9  0.000 1.000
Female 4 1
Smoked

Yes 23 11 0.000 0.162
No 6 0

Newly-diagnosed tumor size

T1 3 1 1.689 0.639
T2 14 6
T3 4 2
T4 9 1
Tumor stage
A 8 1 1.236  0.744
B 7 3
IV( Oligo metastasis ) 12 5
IV( Multiple metastases ) 3 1
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2.4 CTC # B ### %5 RECIST 7 £ 48— 5

Rl gh 3% 3 R, CTC B0 H kv EM AL 7y sk
5 RECIST Wi AL, 25 Gt it2# 2 (P >0.05 ),
2.5 FBEA# M CTC.pro-GRP & NSE # B ###r 5
RECIST 77 #0348 — &

B CTC . pro-GRP 2 NSE 45 58:( 3 3 ) ik
N, =HEBE M ARIT YT A0S RECIST 7 8004 e
B, ESTHRITFE (P >0.05),

%3 CTC.pro-GRP % NSE iE#
5 RECIST fF&iF M irE Z BB X &
Tab.3 Comparison of the relationship between
CTCs, pro-GRP and NSE numerical evaluation

and RECIST evaluation criteria

RECIST
Evaluation P

PD CR+PR+SD

ACTC
PD 5 25 0.306
R +PR +SD 0 10

ACTC + pro-AGRP + ANSE
PD 4 25 0.554
R +PR +SD 0 9

2.6 BA&Hil CTC.pro-GRP NSE #F#r4L 7 77 2 2
AL H

IR R 4) B, A CTC  pro-GRP
S NSE ¥4y He 3l CTC L pro-GRP \NSE % H PEA 1)
WIS A R AR B

%4 CTC.pro-GRP.NSE iR R E R IFREXILL

Tab.4 Comparison of sensitivity and specificity
of CTCs, pro-GRP and NSE evaluation criteria

Evaluation Sensitivity Specificity
ACTC 71.4 0.0
AGRP 70.6 0.0
ANSE 67.6 0.0
ACTC + pro-AGRP + ANSE 73.5 0.0
33 i

CTC FFAE R Y b B IA) B A 5 1R) Bt b j 4
(RE ST > LR BR bR 4 A b 7 R IR it
G B R A

AR A R E BRI R AN i A O7 ik A4S
CellSearch 4t , I K¢ i 2 4 Mo f5 ik 38 ( isolation by

size of epithelial tumor cell, ISET )Hi AR . AdnaTest &
Ge GRPERGER S B VR FE R R B0 VE A R R
AR VE AT I 94 A AR A R AR i o RIAE W
DR ER2E Tk o X LA W22 0 s S B2 O ke
TNy 2 S Sl s, B A5 78 R = e R A4 o 2 2 5
S, R R R b Jed A R R g AR gl R T R |
R A0 A I T 2 A0 M R AR AR A O R,
— BB AR b Bz 20 A 3R T bR 0 ) B9 A I Tk,
CellSearch R4t , A] BEAHEE T W) BR22 07 A P B Fe o
S SISy VA S e DS 6k | TelomeScan
AL S g AR ARG A 25 A, T LA A
W CTC A9 BB R S

AW FE K T e REER + o E DO S & 7
% BUEE R R . BFIE R CTC XYY 7 350 DA [H]
RECIST #rifEAT R A7 09— 20t , vl 48 6 R IG T
%o IR FHEA AT LT TR A SAESZ BRI
5 10 AT S s 30 28 L5 AT I R 8, v DR AT FH
Bk, 2R EUESE CTC X filide B2 Wi U5 1)
PERAVET 7 &R B AR 55 ilan, 55 44 Rk
g B AR 1 N R B CTC, T AE 36 24 B i
A 50% (1 EE AR CTCH ™ 5 792 101 B It 78 1
# CTC ¥ 5 R BRIM B CTC $id AP 7E b H k2
031 AR R P 57 % SN L CTC %K
H >5 4, Hixse R F a0 B 45 o,

pro-GRP \NSE A i #F #ff 28 N 43 Wk (1) D) g, 7E
SCLC HAH I3 h & B4R ¢ NSE J&Xf SCLC A 4%
0 0 R AR S B R AR AR A A IR
LERIEDL, 2508 T BE pro-GRP \NSE W {E 7E1bI7
H 52 A A TE A , 38 B 3 A I R 7 FH A J PR A o

4R R CTC 1Y & 5 i 96 o 353 303 0 s i
TR LAG OUARDC , AR 5T Th &L CTC B PEM AnifE
T IT RN R 2 8] 28 25 (I R AR AR T W f 22 5% IR TC
T IWRCHAROC . 45 B ARG E, 5 B & S A
BRI, AR WL A 4 6] 5 7E RE-
CIST brifE ™ A7 W J 30 5 e 1 P-4k S PR, (B CTC
BEARRER T X — G T M R i A
I, 3@ AL CTC — b M AH G W AR A R A7 AH G,
M4 CTC —MEF R E N 2 A, NFEBEZ
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