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[ Abstract ] Background and objective Most small cell lung cancer (SCLC) patients relapse or progress and have
low survival rate although they have significant response to initial chemotherapy and radiotherapy. This study intends to explore
the factors affecting the relapse (or progression) of nonoperative SCLC and to explore the correlations between progression-
free survival (PFS) and overall survival (OS). Methods Clinical data of 182 patients diagnosed with SCLC between January
2009 and December 2011 at Shanghai Chest Hospital has been reviewed and retrospectively analyzed. All of these patients ac-
cepted chemotherapy combined (or not combined) with radiotherapy, and relapsed or progressed after first-line therapy. Uni-
variate Kaplan-Meier survival estimates as well as multivariate Cox regression survival analysis were used to locate the potential
factors affecting PFS. The correlation between PFS and OS was analyzed via Bivariate Correlation Analysis method. Results
The univariate estimates showed that the TNM stage, liver metastasis or not, brain metastasis or not, first-line chemotherapy
cycles, effect of initial chemotherapy, and thoracic radiotherapy combined or not were the significant contributive factors to
PFS. In the subgroup of the patients without brain metastases, those received prophylactic cranial irradiation (PCI) had longer
PES. Cox regression indicated that the three independent variables of first-line chemotherapy cycles, effect of initial chemo-
therapy and thoracic radiotherapy combined or not were closely related to PFS. In addition, significant positive correlation
between PES and OS had been observed. Conclusion PFES could be prolonged by having more first-line chemotherapy cycles
(>4 cycles), obtaining better effect of initial chemotherapy (partial response or complete response), combining with thoracic
radiotherapy and implementing PCI for patients without brain metastasis.

[ Keywords ] Lung neoplasms; Chemotherapy; Radiotherapy; Relapse

A Z K ARG T LI E (No.81472175 ) Al LG DAA I F R A ST AITH (No.20134007 ) el
YEFBAL: 200030 Fif, FEESCEAEWEMRHERImAR (RIS, Zmd, BUIAs, k) 5 201199 R, B pIAT X dre B Bk
WA OEBEE, ®2I30) (EIWES . 2Zmi%, E-mail: jiang_liyan2000@126.com )

HRERERERERE
www.lungca.org



530 o i 8 24 52015 4F 9 H 5 18 5 55 9 1)

Chin J Lung Cancer, September 2015, Vol.18, No.9

This study was supported by the grants from National Nature Science Foundation of China (N0.81472175) and Shang-
hai Municipal Commission of Health and Family Planning Key Projects (N0.20134007) (both to Liyan JIANG).

/NAEATSEE ( small cell lung cancer, SCLC ) (4 fififz 14
10%-15%, W FHIERP EERE S . 5 R
B, JLP2/30 B BB E AT 2, a2, R
WiSsCLCHH A AEAFI T S 1SS H 20, SAEAAE R
15%E AR o )z WSCLCH R i A= A E E] 9.4 1 -12.8
M, AEAEAER52%-19.5%, IS AJERN, 1k
ITRIZE I EERY TN, BRI AT R 2
T, SCLCTESINIAFEN A 5y P e M2y, K A TE2
HENE RIFR G ERINIET . W/ IR ER S
A7 1 B D AR S Sk . FHRSCLCH & /il
(14 5 e P 28 DL G R SCLC A K / 0k Jeg ik [ K 6 ) 9y BRI
7, ARG OB 2 Wi SCLC %, 1T
HHAMAAIEYY, R0l REAEK )R SCLC R & I JCBs
HEJERT], SR AR, oA B RIRIRE .

AHIEGE BB 53 BT 21T — 23897 (ARSI BRG /AN EX
HHUT, HHEBRFARGBYT ) G HRIE L/ iEESCLCE#E
MRS RL, BRITSCLCE K/ RrsEm 2R, 0T
02 % /3 SR [E] 5 A A I TR A AF AR AR S

1 BERSHE

L1 IRPRTERE A 7e b o Rk Be Be 11 Be 17 7 72009
AF1T-20114F 12 S A1 21 B~ sl A M A B i 2 (0 52k / ik
JESCLCH A s R TR, Hhasafs. Jdkisef], Zik2e6
i, HPOARRS8.47% o AdbhriE: (DZLLZUN B E 20
Jae KA ii2 HSCLC; QWA i —& AT @NE
I7 CRE/AERGT ) IR IR & /R s @HERRAD
FHPAREE (RS T A - AT HAd S R fili
FETAT T ARMEAR G IR IR S A /NI s> . SCLCH
HTFARE . sCLCAIT R/ AEDT JE E— 22 FARE ) 5
OHFBRA ST s @R UER R Bt Ty 7, b
BeALIT 5 B TER 5 OHRBR 3 26 r B A 58 4
&

12 WA WA S RAIRRYOR, . O-RE
A — RS AL . AFIE . PERI . WRTE O . SC FEAGHR R By
YEZ ( Eastern Cooperative Oncology Group, ECOG ) 1&fE
IR (performance status, PS ) PF43; @8 A Ifd A A=
AIOGAR B . R ERPIRURT ] | g B> B (PAalifd | S5
) o ORIEETIE A (TNM ) . BRI R

HEC KR SRR K [ IEBTR ( carcino-embryonic
antigen, CEA) : >S ng/mLATHE ; & vk AL
i ( neuron specific enolase, NSE )+ >25 ng/mLﬂiIﬂ‘f%’};
FLER L 2 (lactate dehydrogenase, LDH ) : >245u/LKH
T IR : <34 g/LRAREAIR; MELEM: Lik<1i10
g/L, HtE<120 /LML MAN7KF: <135 mmol/LA
FEAR ] 3 @BEMIGITHCHER: —&Ir R (o
NI G d] S =254 5 P25 4l Xy g R 4L 5 IR
) . —ZARIT R (A <4ke>4) A
GATTIT AL [ PEAG AR . 58228 f% ( complete response,
CR) ; w25fi (partial response, PR) ; fa%E (stable
disease, SD ) 5 b (progressive disease, PD ) | (=
#4: CR+PR. SD. PD) . MY . MR I
AR CFRBAA A$E <AbT7 44~ IR OTY . B A
>ATF 4 R oY ) ok O S ClRlAE TR
I7. FSUSALST ) o MR K/ R IR] (kAR AEIN
[a) ( progression-free survival, PFS ) (F8 MR ER R E]
PRI FEBURFFC TR TE] ) | A TP A RS
( prophylactic cranial irradiation, PCI ) | )k R
B AEBTHE] (overall survival, OS ) (5 Mg B A BURT [A] &
BHEFCTBORIKBEVIN ] ) 5 @R AR, K
UKBT A 20154ES H31H .
1.3 Giil2Frik RAISPSS 22,08 A T B Ge 114t o
KR Z (Kaplan-Meier 34T ) LA Cox[I A Z2 2 43 #7
AP Z X PES K OSHYRE o R AU A SE /3 SCLC
PES5OSZIA] YAHICHE o SR FHXUE H A O 73 7 o 70
Ve ki i B£8R TR TPCL 22 Mbi e B & A R 2 [l 1Y) 5%
o PAP<0.0SHZEFAGI L.

2 R

2.1 BE—MEN FFE AR R S 1s2f], k%
ZARYY, o 7sfilHZ MY, 236#Z PCL, BE
R E/N30% , k794, it s8.47% , PESHIAS
H-601J1, Histah9.5740H 5 0S4 H -840 ),
HE TR 17,954 A o 14F | 24F | 3AE AR5 R
60.44% . 29.12%. 17.58%.

2.2.1 SCLCHFHPFS 5 OSIH] A WA f A543 #F SCLC PES
5 OSI Pearsonfl e ZEUH0.655 (P<0.001) , P EI1ATE

HRERERERERE
www.lungca.org



e il R e 2015 4E 9 H 4 184 45 o)

Chin J Lung Cancer, September 2015, Vol.18, No.9 * 531

W IEA DG

2.2.2 HH RS B R ST R & I I TN My
W, RS WERS S ST R wiin
IFIT R, 2 15 M TS R PES A SN 5 &0 B I 212K
FACE . MIETNMA . R S NS
— AT AL WIRARTTITRC. S A M T X OS A
o (K1) o B—LAIT I B RPLH EE D0
RHALL S5 ZL S FL A PES I OSTR I /R G i 2¢ 22 5%
(F£2) o MIFEBOT N ARHE B sAsT 7 XX PES X OS TG
GiiteEEs (R3) .

XF 2 9 BF AR ik 5% 7 B B it — 2 i o, 2

PCIZ 5 K2 PCI4l HPFS L OSTEIE G2 F 22 5 (5%
4) o XAEMFE R B HE R BATPCLY Z )5 &AM 15
{0 AT USROG A3 B ik s AR I S B R TR ATPCI
52 )5 &5 W B 5 FL 8] A Pearson 1 2 R UM -0.163
(P=0.032) , FORFELEFAC,
2.2.3 ZHREDHT R Coux Eb 1 RS AR HY Xt B[R K 4 Hr
AR AR Z R, Hrh M PES Y K
RN —ZAbyT IR VIR s, MIERDT S &
(P<0.05) (#£s) . FMIOSHIHZE ML E K. AF
HREG . MNERSE . —Srr g Mgy
5% (%K6) .

3 i1t

SCLCX IR ALY TR, (R 5 I K ik e
AN AR B K/ R A RS A A 4
o 1o R G SRR o ARIF X PR A 1 AU £ A O 53
Prigsn, PESYOSHIAFIER FIEAHIC, RIUJFHSCLCHE
HREFEAEER, EKEEPES, XMEE AR E

SCLCH R MR EB 7 WM MA . ECOG PS4
SCLCHEFH M AEAFIT T AHOC . A FE I A b /s WM 15C
ECOG PST¥4r. 4F#E . M5 5PFS K OSZ I S it#4H
Kbk,

JiEE TNM 43 2R g2 A B T35 B il e vy itdl . )
W 8 TS AP IR I RCR , R w2 A TR/
I . SCLC TR 3 EHR R 42 i 48 WF 5% 4L il 2 1) 43
W7 R R BR I B iz (limited—stage disease/extensive-
stage disease, LD/ED ) , LA, BEEIMEFFAIGIT H
SIAESCLCH PRI, IAh M 3FAh AT FARIGIFIISCLC
Af, TNMAH LD /EDAr A4 R, TNMAMXFSCLC

PES/EBAAAERZIA , W JCSCHRHGE . Ao b L R 5y
MR R B TNM A L PES K OSTEE G 24 25, M
ta#h FPES K OS IVIH<ITIHI<ITY , IIIbMA<ITal, Tilb
Wi>1al, AHERR SH1%C0A 6, SR IR
WE. AfEZHZ4 0, TNMAMAE I PES M2 0S4
SHE,

JHF I e AR B RS I e e 2, — HOH USRS
Pgp it SRR B, AT BE S IR AS B A S Rk FDSUER I 1t
MIRE A G —T B FEMFT ) 1Z SCLC /& A= A7 Wil
PR 19 0 B3 43 B v, 22 L3R Con BT U 43 A S 7 i
. AT R BUR A A2 o BUS IR & . I
SRR BT RV U TC I B 8 3 th2.524% (P<0.001) o
ApgE182fSCLCEH 21615 I %, SIFIHHH
HPES (5.671 1) SREANEREE (1008101 ) 1E
BN R AT R AEAE 2R (P<0.001) o HHZEAHTHOS
TEM R SR R A RIREAE 25 5 (351 10.08
. 189811 ; P<0.001) . MZHESHHHHESESE
PRSI IS I Z, (H 2 OSH A7 I 2 . Jili Py
MR SPFSAFAGIIF2E5, (HEmosSHE R, 1
H 2o Mr b s 7 5 5 HPRSIEfE 22 5, HOSAfFfE
St AHZHFE oM 2 B G B AR s2 i PES Ay A 7 R &K o
HApar e CF B, & BB DRSS EEHE
(AN ZA I E R ) SPRS KOS Al LG 2425
(P>0.05) .

90%SCLCH AL — | HANEAE (54
Wi . SRR BRI S o) ), B BSR AU SCLC
X A7 AR BRI VR A R AR 22, /NN R % K R
AR/ NS R B R AR IR Z — o XF19974F-20094F
[F) 7 RS Ay v A R K2 B Bt TR 9 300 1] SCLC RR 3 4%
TELA KA [FIGETT B B R T7 SO 43 B it , —Zk4kdy7
&, MERASEURAMIL, HTZMZE (76.6% vs 34.3%,
P=0.003) . PSIF437% (PS 0-1: 48.4% vs 67.8%, P=0.008 ) .
N bR EHE L (18.7% vs 8.4%, P=0.03 ) LI K IR
PRS2 (117.2% vs 4.9%, P=0.004 ) ¥, AHF55r, 16615
(91.2% ) B MHLiRISCLC, 160 & AMsCLC, 5
SCLC PFS L OSZ[H L4t it2#2: 57 (P>0.05)

Y55 968 s 25 0 8 93 S P 5 o Ak B e o i
ER, QIR M2 Yo BUS . TR R e 1R YT U
st 2 . NSE/&SCLCHIBUSHRIR (A5 8ot
PANSEA[FEFRLEE R TI ) , CEATETR/rSCLCHE & HRal
BT (AR A 3B E TR ) o AWFREE R
N, KIREINSE., CEARTHE S 5PES K OSTLG =425+

HRERERERERE
www.lungca.org



* 532

1 SCLCEEPFSROSH MM E R B E R 2T

e il R e 201549 H 4 184 45 o)

Chin J Lung Cancer, September 2015, Vol.18, No.9

Tab 1 Univariate analysis of PFS and OS in SCLC patients

Factor n PFS (95%Cl) (month) X2 P 0S (95%Cl) (month) X2 P

Gender 0.128  0.720 0.626 0.429
Male 156 9.44 (8.18-10.71) 17.51(15.32-19.71)
Female 26 10.35 (6.02-14.67) 20.58 (14.35-26.80)

Age (yr) 1.243  0.265 0.907 0.341
>60 85 8.95 (7.23-10.68) 16.85 (13.91-19.79)
<60 97 10.11 (8.34-11.89) 18.92 (15.99-21.84)

Smoking index 1725  0.189 0.286 0.593
=400 117 8.79 (7.68-9.89) 17.52 (14.97-20.07)
<400 65 10.99 (8.15-13.82) 18.72 (15.14-22.31)

ECOG PS 0.243  0.622 1.580 0.209
0-1 180 9.59 (8.34-10.85) 18.04 (15.95-20.14)
=2 2 7.50 (4.56-10.44) 9.50 (4.60-14.40)

LDH 3435 0.064 0.705 0.401
High 48 8.00 (6.29-9.71) 16.73 (12.91-20.55)
Normal 134 10.13 (8.57-11.70) 18.39 (15.92-20.86)

Hyponatremia 0.291  0.590 1.015 0.314
Yes 20 12.10 (4.73-19.47) 22.25 (13.80-30.69)
No 162 9.26 (8.19-10.33) 17.42 (15.33-19.51)

Hemoglobin 1.023  0.312 8.070 0.005
Low 37 8.14 (6.53-9.74) 12.87 (10.47-15.26)
Normal 145 9.94 (8.44-11.44) 19.25 (16.75-21.74)

Albumin 1185  0.276 2.645 0.104
Low 6 6.50 (3.04-9.96) 10.50 (7.08-13.92)
Normal 176 9.68 (8.40-10.95) 18.21 (16.07-20.34)

CEA 0128 0.721 0.830 0.362
High 39 9.51 (6.47-12.56) 19.46 (13.76-25.16)
Normal 143 9.59 (8.23-10.94) 17.54 (15.39-19.69)

NSE 2.344  0.126 2.129 0.145
High 86 8.62 (7.27-9.96) 16.45 (13.78-19.13)
Normal 96 10.43 (8.41-12.45) 19.29 (16.17-22.41)

TNM stage 24199 <0.001 12,132 0.016
lla 4 24.25 (8.92-57.96) 25.5(11.45-60.04)
Ib 35.67 (5.38-66.95) 46.00 (11.66-80.34)
IE] 42 11.41 (8.53-14.28) 19.98 (16.25-23.7)
b 54 8.76 (7.17-10.35) 19.65 (15.28-24.01)
v 79 7.39 (6.58-8.20) 14.42 (12.03-16.80)

Pathological type 0.002 0.962 0.417 0.518
Simple 166 9.48 (8.28-10.69) 17.67 (15.54-19.80)
Mixed 16 10.50 (3.74-17.26) 20.87 (12.35-29.40)

SCLC: small cell lung cancer; PFS: progression-free survival; OS: overall survival; ECOG PS: Eastern Cooperative Oncology Group performance
status; CEA: carcino-embryonic antigen; NSE: neuron specific enolase; CR: complete response; PR: partial response; SD: stable disease; PD:
progressive disease.
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Tab 1 Univariate analysis of PFS and OS in SCLC patients (Continued)

Factor n PFS (95%Cl) (month) X2 P 0S (95%Cl) (month) X2 P

Liver metastasis 13.32  <0.001 17.387 <0.001
Yes 21 5.67 (4.39-6.95) 10.05 (7.73-12.37)
No 161 10.08 (8.70-11.46) 18.98 (16.70-21.26)

Brain metastasis 4.082 0.043 0.909 0.340
Yes 9 6.11 (4.87-7.35) 13.89 (8.96-18.81)
No 173 9.75 (8.45-11.05) 18.16 (15.99-20.33)

Adrenal metastasis 2.948 0.086 3.230 0.072
Yes 1 6.64 (5.00-8.27) 11.82 (8.09-15.55)
No 171 9.76 (8.45-11.08) 18.35 (16.16-20.53)

Bone metastasis 1.064 0.302 0.843 0.359
Yes 28 8.11 (6.89-9.53) 15.25 (12.05-18.45)
No 154 9.84(8.39-11.28) 18.44 (16.06-20.82)

Pulmonary metastasis 3.716  0.054 5.750 0.016
Yes 19 7.21 (6.01-8.41) 12.16 (8.56-15.75)
No 163 9.85 (8.47-11.22) 18.63 (16.36-20.89)

Pleural metastasis 0.383 0.536 0.171 0.680
Yes 16 8.25 (6.06-10.44) 20.00 (11.33-28.67)
No 166 9.70 (8.35-11.05) 17.75 (15.63-19.88)

Number of metastatic organs 3.240 0.072 2.390 0.122
Single 4 7.95 (6.71-9.19) 16.02 (12.09-19.96)
Multiple 29 6.48 (5.42-7.54) 11.93 (9.24-14.62)

Chemotherapy regimen 1769 0.184 0.824 0.364
Two drug group 144 9.20 (7.88-10.53) 17.52 (15.27-19.77)
Three drug group 38 10.97 (7.78-14.17) 19.58 (14.41-24.75)

Chemotherapy cycle number 40.651 <0.001 34.566 <0.001
<4 78 6.26 (5.14-7.37) 11.94 (10.05-13.82)
>4 104 12.06 (10.18-13.94) 22.46 (19.38-25.55)

Effect of chemotherapy 77185 <0.001 9.191 0.010
CR+PR 132 10.14 (8.73-11.55) 19.11 (16.55-21.68)
SD 40 9.43 (6.38-12.47) 16.13 (12.28-19.97)
PD 10 2.70 (1.87-3.53) 9.9 (5.47-14.33)

Thoracic radiotherapy 39.514 <0.001 31.095 <0.001
Yes 78 13.40 (10.90-15.89) 24.42 (20.61-28.24)
No 104 6.70 (5.96-7.45) 13.10 (11.35-14.84)

SCLC: small cell lung cancer; PFS: progression-free survival; OS: overall survival; ECOG PS: Eastern Cooperative Oncology Group performance

status; CEA: carcino-embryonic antigen; NSE: neuron specific enolase; CR: complete response; PR: partial response; SD: stable disease; PD:

progressive disease.

(P>0.05) .
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Tab 2 Comparison of PFS and OS between the carboplatin group and the cisplatin group in the two drug group

n PFS (95%Cl)(month) X2 P 0S (95%Cl)(month) X2 P
Carboplatin 60 8.57 (6.53-10.60) 1.253 0.263 17.03 (13.35-20.72) 0.315 0.574
Cisplatin 84 9.66 (7.90-11.41) 17.87 (15.04-20.70)
% 3 KRR AT NBFiE R AL 77 XX PFS R OSHI S
Tab 3 The effect of thoracic radiotherapy intervention time and mode of radiotherapy and chemotherapy on PFS and OS
n PFS (95%Cl)(month) X2 P 0S (95%Cl)(month) X2 P
Intervention time 091 0.340 1.525 0.217
Early 55 13.06 (9.99-16.11) 22.75 (18.36-27.13)
Late 23 14.22 (9.89-18.55) 28.44(20.95-35.92)
Mode 3.474 0.062 1.134 0.287
Synchronous 14 11.21 (4.13-18.30) 20.29(11.85-28.72)
Sequential 64 13.88 (11.24-16.51) 25.33(21.06-29.60)
* 4 B BEREITPCXIPFSROSHIZ N
Tab 4 The effect of whether or not receiving PCl in the non-brain metastasis group on PFS and OS
n PFS (95%Cl)(month) X2 P 0S (95%Cl)(month) X2 P
PCl 23 17.09 (10.97-23.21) 12.518 <0.001 30.35(23.62-37.08) 11.567 0.001
Non-PCl 150 8.63 (7.55-9.71) 16.29 (14.16-18.43)
PCl: prophylactic cranial irradiation.
£ 5 SCLCEEPFSEME RN SE RS
Tab 5 Multivariate analysis of PFS in SCLC patients
Factor B SE Wald x? P Exp(B)
Chemotherapy cycle number -0.551 0.177 9.748 0.002 0.576
Effect of chemotherapy 33.278 <0.001
SD -2.172 0.387 31.538 <0.001 0.114
PD -1.846 0.419 19.392 <0.001 0.158
Thoracic radiotherapy -0.535 0.189 8.005 0.005 0.585
% 6 SCLCEEOSHME RS ERZ N
Tab 6 Multivariate analysis of OS in SCLC patients
Factor B SE Wald x? P Exp(B)
Hemoglobin 0.498 0.197 6.377 0.012 1.646
Liver metastasis 0.605 0.274 4.885 0.027 1.831
Pulmonary metastasis 0.646 0.282 5.248 0.022 1.908
Number of chemotherapy cycle -0.605 0.190 10.128 0.001 0.546
Thoracic radiotherapy -0.472 0.197 5.743 0.017 0.624
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