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[ Abstract] Objective To determine the effect and the patterns of failure in extensive small cell
lung cancer (SCLC) patients treated with thoracic intensive modified radiotherapy (IMRT). Methods A
retrospective review was conducted on 130 extensive stage SCLC patients received thoracic IMRT from
January 2007 to December 2012.Most patients received initial chemotherapy with carboplatin plus etoposide
or chemotherapy with cisplatin plus etoposide and 35 patients received PCI. The median thoracic radiation
dose was 56 Gy (32-67 Gy) with 1.8-2.3 Gy per fractions. The Kaplan-Meirer and log-rank test, Cox
regression were used for survival analysis and to identify prognostic factors. Results The median follow-up
duration was 37 months (range,4-66) in all patients and follow-up rate was 96. 1% (5 patients lost).The
acute toxicity was relatively mild. Hematological toxicity of = grade 2 occurred in 22.3% and acute
esophagitis of = Grade 2 occurred in 12. 2% of the patients.7. 7% of patients developed = Grade 2 radiation
pneumonitis after radiation. The rates of CR,PR,SD,PD after thoracic radiation were 4. 6% ,72. 3% ,6.2%,
13. 1% ,respectively. response imformation of 5 patients lost and objective response rate was 76. 9%. The
median survival time was 18 months (range,4-66) and 1-year,2-year overall survival rate were 72.3%,
38. 3% ,respectively. Eighty-three patients had distant metastatic and 30 patients had local-regional failure
(LRF).There were 26 patients experienced LRF with electronically archived treatment plans available for
analysis,22 patients only experienced in-filed failures, 2 patients only developed out-filed failures and 2
patients developed simultaneous in-field and out-filed failures. By univariate analysis, age, LDH level,



thoracic radiation dose and PCI were statistically significant prognostic factor for OS (P=0.014,0. 049,

0.043,0.003 ). Thoracic radiation dose and PCI show statistically significant difference in multivariate
analysis (P=0.021,0.007).PCI reduces cumulative brain metastases rates ( 18. 4% vs.37.2% ,P=0. 038)
and prolongs overall survival (HR=2.318,95% CI=1.388-3.871,P=0.003) Patients received thoracic
radiation EQD, = 54 Gy improved overal survival ( HR=1.615,95% CI=1.016-2.567,P=0.043) and
tended to improved progression free survival (HR=1.49,95% CI=0.965-2.299,P=0.072). Conclusions
Definitive thoracic radiation by IMRT in ED-SCLC responsive to chemotherapy may improve local-regional

control and overall survival. Relatively high BED radiation seems to be favorable. Prophylactic cranial

irradiation can notably prolong survival and reduce brain metastases.

[ Key words ]

radiotherapy; Prognosis

SCLC 7& Fr A il & 2 5 13% ~ 20% , 60% ~
70% EEWNSH R T Z B4 . Tz R Bl
PLd~6 FII S 225 eyy S B 2R, Hils
22 WP AEE AL 9~ 10 A Ak [ N AMIF5E
FMA 50T LA M PCIL AT gk 3 US>, Jeni
A I 1/ INEEA AT s M BF 98 22 WA AL 7 #4089 SCLC
1 PCI RIS OTT W5 et v itk — 4 [l Jii 43
Br IMRT 7E] 32 SCLC J697 H B 97 38 8% 1 5% il

MEl5 A%

L AGARAE i B A0 =2 Wi )2 1 SCLC
(7 XCH AJCC 758 7 W VI s BRI IT & R
4 RS RS T AT s PO AT IR IMRT,

2. — IR FEORE. 2007 41 H 22012 412 A 7
B2 oy Rl A 1Y SCLC 5 3% 3L 893 il £F
B AR E 130 B, Hr 55 94 B 2 36 4, 4 i
31~81 % (h %60 %), KPS=80 43 119 fi, <80
Ay 1L, AW S 2 90 ], JEH AR s 2 40 B, H:
HE Ak BB 1 Ab 2R B R R R 115 ], R
Je 2 WbESE 13 ), B e 3 ab2 i,

3IRITIE L A R ¥ AT o A A R
MY .

(1) BESTIT < B A R 3 4 32 kT 4~ 6 JA I
JEATIER Y . X ) I 25 A AT T R R R AR R
B, GTV MALTF R A% 25 0] W R & &k, GTV A1k
JFHTR Rl W R KL 45 CTV i GTV 4hy 5
mm FEELIEALI 7 AT R R EL 25 B Z R VE L, e
filides CTV 75 045 J5 & kbyr min A K B 1) R
5T HE 1.8~2.3 Gy/Ik, 1 /d, Bl 32~ 63
Gyo

(2)AbI7 T 4 R 4 FR A R A EP LCE
%, He0 iR H EP 7 % (i 30 mg/mz,% 1~3
T RAEIITR 100 me, 45 1~5 K) .62 iR CE J7
2 (41500 mg, 55 1 K KFEIAE 100 mg, 55 1~5

Carcinoma, small cell lung/chenmotherapy;

Carcinoma, small cell lung/

Ky, HA 8 il H R CAO TP 1P 4F M5 B+
H1.CAV FAZh VP-16 ZALIT %,

(3) PCI. 44t 35 ] & % 17 PCI, ¥R M
2DRT Hi AR, 7247 % 8 B9 47 4 I 07, b O 7 4 25
Gy 43 10 ¥X,2.5 Gy/ ik,

4 JFRLIAS B S DA B o < 30 7 20T
RECISTL. 1 #r#E"®, 43>F CR . PR.SD . PD, X} #
ANFTIN Skt (AN B e R e i O AR )
I7 RN B — B A R 0 k2 5T, AR B
B g o 15 1 JE B 2 S5 9P RO (B G RS B R
WS N A TR AT, O E R s M s R
WZ), 2RI RIS CTC3. 0AE FrifE,
FEOSR M F O | Sk RP 2 e &4 &
85 IR RV PEAN AR B5 RTOG B 3 e 5 45 45
R Z

5.8904F )5 . R SPSS 19.0 #1447 Kaplan-
Meier 175381, Logrank 15 ¥ 2 #lJ5 43#r, Cox
BRI Z T 0, R X K86, P<0.05 i 22
SHEGIHFEX,

# =R

LTI R0 . 5 01 (3. 8% ) B & WU IG5 A bt
Vi SR 2= Bk, Rk AT I7 0, 125
Bl 35 (96.2% ) iTT 45 5 J7 343k CR PR, SD . PD
ZH g 4.6% 72.3% 6.2% 13. 1% , B WA RCE
76.9% .,

2 HIF AN A ZE 2014 4E12 17 A, 24
H i BT E] 37 S H (4~66 AN H) |5 BB BT
RN 96. 1%, 89 Bl HILT:,36 HIFFHG, 1.2 4E0S
RPN 72. 3% 38. 3% , PAIAFEW 18 A

3R RN 2 BT AR A BN 32 B A i
W RN RP R PR A 48 . =2 SN U
KBS R EA R0 H R 22.3% 12.2%, =2
G RP KARHA 7. 7% , A K BHBRIG ST A S AET- 9
B, W1,



=1 130 )7z SCLC fby7 A %# IMRT 14

AN RN (1))

Y| 1% 2% 3 4 9% 5%
HBEI 61 23 4 3 0
U 48 13 1 0 0
O VA ¢ - 8 2 0 0

4. KWt 3k 84 Bl J F IR IT A AR R,
31 1 (22. 3% ) I7 J5 Jry i IX 3k 2 e, 72 41 ( 56. 1% ) it
AR, E—A oy i o 26 BT TR T A
Jry s DX IR AR AR X, 22 9] 58 5 AN & A TR S T 9 Ry
X3 K2 B R A BPAME K, 2 1 [R) & A
B P ARR I

5. R R AT« AR R A SOk |, X AR 21 R
B Z20m KPR R LG E ] AR (KPS M p8 5%
SRS AR bRIC Y  LDH J& 755 I b i 6 bk R 36 &5
AAE TR GRS PET PCT T OS P2 A S m kA7
FHZE T, 25 R BRI =65 % LDH F+ & 0T
<54 Gy AAT PCLZJRFRY] SCLC B3 0S .3
FUGA B 2, PRSI % 08 A W3 i (P=
0.073) , IR 2,

F2 130 )z SCLC 1k A %% IMRT 14
logrank R ZH TS 7347

WPk % g PO e

Ll 3B 94 16.2 0.073
L 36 21.5

AEi <65 % 97 19.2 0.014
=65 % 33 13.9

KPS 1143 <80 119 18.8 0.512
=80 11 9.2

W 7z 88 17.3 0.362
1 40 19.2

[ENGER R <5% 114 18.1 0.405
=5% 16 18.5

SCVS & 112 18.7 0.464
) 11 16.2

NSE L 6 24.9 0.987
F 81 17.8

TR EH 56 17.9 0.583
The 30 17.3

FLIR I Bl EH 84 20.0 0.049
T 25 13.9

TR PR 35 38.0 0.003
i 80 14.0

T ) =54 Gy 89 20.0 0.043
<54 Gy 41 14.0

B R Z 508 P<0. 1 G IR Z90 A 2 H
RO, S5 BRI K PCL S HiUG R & |
UL 3,

F=3 130 4z 8 SCLC {byF A 3% IMRT 1)
Cox TRI Z R E U5 434

I RAEZE B SEfi P{i HR{E 95% CI
AE 0377 0.261  0.148  1.458 0.875~2.430
(R 0.092 0365 0.801  1.096 0.536~2.241
i Cigil 0.613 0.266 0.021  1.847 1.096~3.112
TR EST  0.849  0.315  0.007  2.338  1.261~4.334

AMBIER 0453 0282  0.109  1.573 0.904~2.737

6. B0 3R B T IS 52 M 3 BT < 5 R0 3 K 0T )
ST AL ST, T A R S R R S AR R LQ
BRIBRIE R EQD, &, FAR 4 EQD, 7l Hr Hoxt
0S . PFS REJFEMT, 0S RAHrH, J il i =54
Gy tb <54 Gy B & K25 (HR=1.615,95% CI N
1.016~2.567,P=0.043) , W& 1, PFS HArHr,
=54 Gy b <54 Gy #:if i % 3K 45 (HR=1.49,
95% CI}0.965~2.299 P=0.072) , WLIK 2,

100 —
—+ =50Gy
80 -+ <3Gy
~ - P= 0043
Z 60
40
#H g
L
20 -
0 T T T T T 1
0 6 12 18 24 30 36
Bt ( B )

B 1 130 fi] 2 H SCLC LIr A% IMRT RFEIFIE 0S thk thiw

100 —
=+ >50Gy
80 -+- <34Gy
Z 60 P= 0072
40
#H
20 N
T ———— -
0 T T T T T 1
0 6 12 18 24 30 36

Bt (B
B2 130 4] 23 SCLC ALy A 3# IMRT RFEIFI & PFS {4k i

7. PCL. A4 B % 0] 12 W) 6 I 3% % B 3t
115 9], Hirp 35 il 5 $:% PCIL, PCT 4 Ak PCT 4
0S A[A| (HR=2.318,95% CI} 1.388~3.871,P=
0.003) ,PCI 2H 2R 45N 18. 4% , A4T PCL 4
SRR R A RN 37.2%, LRAG T FE X



(P=0.038) .
Wi

SCERBT ST SR IZ 1 SCLC B TS s mi PR % vh
KPS LDH P50 A Il A7 0% 45 I R B 3R DA KGR
JTAHSE R R ARSI T h Y R gm0 AR
FeZ Sy )iz W 5 LDH ZKSF PR AR
WEFE SR R AT R R R i T, (2 2 R Z 50 dr b
DL AR R R 2, T PCT B B3R ey )
ARSI 5 A A5 — M1 O o 4 1Y)
]z SCLC o, BRUGR YT vl i s w5, B
B, SSRGS #4T PCI 2 H R 7Z 1 SCLC
MIFRIETRTT , C Z WO P98 6 B PCI BR ] %
R BB A RN Bl e 0S R

REH: SCRRIRGE T2 1 SCLC Abyr A #Us , A i
iR R A W I DR AT S R B A
IS AR LC, [A B A AT B R 0S 3K 25,
90 ARARHEAT I JLIR 1z W SCLC s ity BEAIL X i
IREZREAR A BR ST R AR E R AT &
SR FERE R, B 98 45 SRR ]2 R o S ik
JPIFRTIZRNI . Jeremic 25" R H miAr i & 40
FATT I 3 SRR IREIT A RCE I AR T
2 0S K LC HFHalifeyral, s R —I/ e
A RREPEDT SN AT R BT BE k%) 2 R A A
AR SRR AR I ) Gy — T [ A1 [ 3 AT A A S
BT AT EGE ) I s LC R [E P R 5T 2 BH
I BT T BR e LC A, 38 W] 8 0S
RO ARdunEA AR BRRF 5T, XHEYT A 5k )
I BBEAT PCLRIT R MR 0T 1 & et
RPERE ST, 35 A4 30 I L, 1 AEPOS K 719,
H 117 A AR T P I R 58 6 B S ULk — 25
B B 3 TR0 T AE )2 30 SCLC W87 TR/ T, Hov
faf 24 CREST WFF 1% v 8 285 5 S 7 W8 ey T el 5
TP A3 2 B SCLC 1y 7 Jo itk J A= A7 ), 1 4%
0S R i 2251 (33% . 28% ,P=0.066) ,{H 2 4F
0S HIrH W F - E (13% L 3%, P=0.004) %),
AR BE RO AL 18 A H 1.2 4208 R B 5
T W BRAETERR e B 22 A0 T i 22 5
AT RE AR B8 T B SR A

JRIBRI SCLC 3 WA 5 445 S A8 1] A Ay g 38 ke
SRR E AT LC & WS NCCN 15t
iR ey R R AT REIA R 60~ 70 Gy, Tz SCLC
b ke 7 PR AR D | I FHAR XA/ | it JEE S ey
RIS, &5 B MR oL TR R R

A3 ENIGT , 40 CREST REALXS R FT R 30 Gy 43 10
U & KAFFER FH 40 Gy 43 15 ik, AR AR
PEREAE IR IR0, 46 Koy A R T % et
(R R BIOTY o B A2 R AR LQ AR bR AL
J AT T EL 3BT, 45 AR i 8 E — 7 Y0 1 P 4 M
O R T Bk R PFS R R 0S K, Ui
YR 32 01 SCLC H 3, FH X R A B 350 s
X R Tk JE Bt K A A B E R, A4
HFE A 11 BB AT EQD, 4RIk 50 Gy,
117 = S MIF R FH B 35 62438 EQD, {H £ <50 Gy, iX
AT RESEAR AL B TG B R A

JiZ 81 SCLC 8 IX ) i o &t MR Y, 2K IR
JRIBR ] SCLC A8 DX il g B 0], AW 5 rh pir A R
GTV YK IRYT 5 s AR 2= TRt R (5 kL) 1), 2
YT ATk S5 R ACTE B A) ) CTV A i B o4 bk e
SEICRRGT , AR T RIGTT R WO BRI
TR AT AL SN A T2, JRy ¥ e W Hh 84 6% Sy B4l
X NE K R XN ALY 7. 7% , =W TE
BN H H A X 2B R, s R
FALIT G AR A AT — i 2 4 AR Sy BR G IX
M AAALFEIS I B AR EL S 5 X %5
K THLIX Ah BRI R X K WOR A 21. 8%, 1R
IRITRIAFTE L RS I L 45 7R 107 e R B 122 CR
DX 3ATS T BB R S I PR -, 5 HB 55 B A7 k- L IXC
AT E . HH ARS8 ] 7 R A R
FE5E N RERA T e R A S O T T VA R A
[FY LC, PG A B2 W F- Bl PET-CT 5E o7 &
IR EUN G

FRUE A 58 A7 A [0 0 1 7F 2 X0 L sl s %) O 17
X2 91 SCLC iy 771 | L DK% 100 J 5 i) 114
— R B PR S BB 4 TR, A B Ttk — 2 B
BT XT3z 1 SCLC iR R, B2, tbI7 B 3L
1)1z W SCLC A7 MR oy B Ay LC % ) 08 %,
T v R R A AT A AR TS 5 PCT AT 2
2 OS JF ARG R A2

Z % x #t

[1] van Meerbeeck JP, Fennell DA, De Ruysscher DKM. Small-cell
lung cancer [ J].Lancet, 2011, 378 (9804 ) ; 1741-1755. DOI; 10.
1016/50140-6736( 11) 60165-7.

[2] Slotman B, Faivre-Finn C, Kramer G, et al. Prophylactic cranial
irradiation in extensive small-cell lung cancer [J]. New Engl ]
Med,2007,357(7) :664-672.DOI;10.1056/NEJM0a071780.

[3] Zhu H,Zhou Z,Wang Y et al. Thoracic radiation therapy improves
the overall survival of patients with extensive-stage small cell lung
cancer with distant metastasis [ J].Cancer,2011,117(23) :5423-
31.DOI:10.1002/cner.26206.



[4]

[5]

(6]

[7]

[8]

[9]

[10]

SROCER, R B AR AT /N R AT S PCT B
PSR A2 TS A I 40l R AIE T [ J]. i A i e = 2k Ak
2013,22(5) :365-368.DOI ; 10.3760/ cma.j.issn. 1004-4221.2013.
05.007.

Zhang W], Zhou ZM, Chen DF, et al. Clinical effect of thoracic
radiotherapy and prophylactic cranial irradiation in patients with
stage | V small cell lung cancer after chemotherapy:a phase Il
trial [J].Chin J Radiat Oncol, 2013,22(5) : 365-368. DOI: 10.
3760/ cma.j.issn.1004-4221.2013.05.007.

Goldstraw P, Crowley J, Chansky K, et al. The IASLC lung cancer
staging project ; proposals for the revision of the tnm stage groupings
in the forthcoming ( seventh) edition of the TNM classification of
malignant tumours [ J].J Thorac Oncol,2007,2(8) :706-14.DOI;
10.1097/JT0.0b013e31812f3c1a.

Eisenhauer EA, Therasse P, Bogaerts J, et al. New response
evaluation criteria in solid tumours: revised RECIST guideline
(version 1. 1) [ J].Euro J Cancer,2009,45(2) :228-247.DOI; 10.
1016/j.€ejca.2008.10.026.

Tas F, Aydiner A, Topuz E, et al. Factors influencing the
distribution of metastases and survival in extensive disease small
cell lung cancer [J]. Acta Oncologica ( Stockholm, Sweden ) ,
1999,38(8) :1011-1015.

Bremnes RM, Sundstrom S, Aasebo U, et al. The value of
prognostic factors in small cell lung cancer: results from a
randomised multicenter study with minimum 5 year follow-up [J].
Lung Cancer,2003,39(3) :303-313.

Wolf M,Holle R, Hans K, et al. Analysis of prognostic factors in
766 patients with small cell lung cancer (SCLC) ;the role of sex as
a predictor for survival [ J].Br J Cancer,1991,63(6) :986-992.
Tamura M, Ueoka H, Kiura K, et al. (1998) Prognostic factors of

small-cell lung cancer in okayama lung cancer study group trials.

[13]

[14]

[15]

[16]

[17]

[18]

Acta Med Okayama,1998,52(2) .105-111.

Allen J, Jahanzeb M. Extensive-stage small-cell lung cancer:
evolution of systemic therapy and future directions [ J].Clin Lung
Cancer,2008,9(5) ;262-270.DO0I;10.3816/CLC.2008.n.041.
Jeremic B, Shibamoto Y, Nikolic N, et al. Role of radiation therapy
in the combined-modality treatment of patients with extensive
disease small-cell lung cancer; a randomized study [J].J Clin
Oncol,1999,17(7) :2092-2099.

Lebeau B, Chastang C, Brechot JM, et al. A randomized trial of
delayed thoracic radiotherapy in complete responder patients with
small-cell lung cancer [ J].Chest,1993,104(3) ;726-733.
Rosenthal MA | Tattersall MHN, Fox RM, et al. Adjuvant thoracic
radiotherapy in small cell lung cancer: ten-year follow-up of a
randomized study [ J].Lung Cancer,1991,7(4) :235-341.

Yee D, Buits C, Reiman A, et al. Clinical trial of post-
chemotherapy consolidation thoracic radiotherapy for extensive-
stage small cell lung cancer [ J].Radiother Oncol ,2012,102(2) .
234-238.D01:10.1016/j.radonc.2011.08.042.

Slotman BJ, Faivre-Finn C, van Tinteren H, et al. Randomized trial
on thoracic radiotherapy (TRT) in extensive-stage small cell lung
cancer [ C].Chicago:2014 ASCO Annual Meeting,2014.

Xia B, Chen GY, Cai XW, et al. The effect of bioequivalent
radiation dose on survival of patients with limited-stage small-cell
lung cancer [J]. Radiat Oncol, 2011, 6 ( 1) 50. DOI; 10.
1186/1748-717X-6-50.

Tomita N, Kodaira T, Hida T, et al. The impact of radiation dose
and fractionation on outcomes for limited-stage small-cell lung
cancer [ J].Int J Radiat Oncol Biol Phys, 2010,76 (4): 1121-
1126.DOI:10.1016/j.1jrobp.2009.03.069.

(Wi H 11 :2015-09-10)



