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The Results of Definitive Radiation Therapy
and The Analysis of Prognostic Factors
for Non-Small Cell Lung Cancer
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*Departments of Radiation Oncology and T internal Medicine, College of Medicine,
Ewha Womans University, Seoul, Korea

Purpose : This retrospective study was tried to evaluate the clinical charac-
teristics of patients, patterns of failure, survival rates, prognostic factors
affecting survival, and treatment related toxicities when non-small cell lung
cancer patients was treated by definitive radiotherapy alone or combined
with chemotherapy.

Materials and Methods : We evaluated the treatment results of 70 patients
who were treated by definitive radiation therapy for non-small cell lung
cancer at the Department of Radiation Oncology, Ewha Womans University
Hospital, between March 1982 and April 1996. The number of patients of
each stage was 2 in stage |, 6 in stage |, 30 in stage IlI-A, 29 in stage Ili-
B. 3 in stage IV. Radiation therapy was administered by 6 MV linear accele-
rator and daily dose was 1.8-2.0 Gy and total radiation dose was ranged
from 50.4 Gy to 72.0 Gy with median dose 59.4 Gy. Thirty four patients
was treated with combined therapy with neoadjuvant or concurrent che-
motherapy and radiotherapy, and most of them were administered with the
multi-drug combined chemotherapy including etoposide and cisplatin. The
survival rate was calculated with the Kaplan-Meier methods.

Results : The overall 1-year, 2-year, and 3-year survival rates were 63%,
29%. and 26%, respectively. The median survival time of all patients was
17 months. The disease-free survival rate for 1-year and 2-year were 23%
and 16%, respectively. The overall 1-year survival rates according to the
stage was 100% for stage |, 80% for stage Il, 61% for stage Iil, and 50%
for stage |V. The overall 1-year, 2-year, and 3-year survival rates for stage
1l patients only were 61%, 23%, and 20%, respectively. The median sur-
vival time of stage lil patients only was 15 months. The complete response
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rates by radiation therapy was 16% and partial response rate was 50%.
Thirty patients (43%) among 70 patients assessed local control at initial 3
months follow-up duration. Twenty four (80%) of these 30 patients was
possible to evaluate the pattern of failure after achievement of local control.
And then, treatment failure occured in 14 patients (58%): local relapse in 6
patients (43%). distant metastasis in 6 patients (43%) and local relapse
with distant metastasis in 2 patients (14%). Therefore, 16 patients (23%)
were controlled of disease of primary site with or without distant metastases.
Twenty three patients (46%) among 50 patients who were possible to
follow-up had distant metastasis. The overall 1-year survival rate according
to the treatment modalities was 59% in radiotherapy alone and 66% in che-
moirradiation group. The overall 1-year survival rates for stage Ill patients
only was 51% in radiotherapy alone and 68% in chemoirradiation group which
was significant different. The significant prognostic factors affecting survival
rate were the stage and the achievement of local control for all patients at
univariate- analysis. Use of neoadjuvant or concurrent chemotherapy. use of
chemotherapy and the achievement of local control for stage ill patients only
were also prognostic factors. The stage, pretreatment performance status,
use of neoadjuvant or concurrent chemotherapy, total radiation dose and the
achievement of local control were significant at multivariate analysis. The
treatment-related toxicities were esophagitis, radiation pneumonitis, hemato-
logic toxicity and dermatitis, which were spontaneously improved, but 2
patients were died with radiation pneumonitis:

Conclusjon : The conventional radiation therapy was not sufficient therapy
for achievement of long-term survival in locally advanced non-small cell lung
cancer. Therefore, aggressive treatment including the addition of appropriate
chemotherapeutic drug to decrease distant metastasis and preoperative radio-
therapy combined with surgery, hyperfractionation radiotherapy or 3-D con-
formal radiation therapy for increase local control are needed.

Key Words : Definitive radiation therapy, Neoadjuvant chemotherapy. Non-
small cell lung cancer
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Table 1. Characteristics of the Patients in
Non-Small Cell Lung Cancer

Characteristics Pts. No.(%)
Total 70 (100)
Age (yrs.)
median (range) 61(33-82)
30-40 3( 4.3
41-50 4 57)
51-60 23(32.9)
61-70 24(34.3)
71-80 14(20.0)
>81 2(29)
Sex

male 59(84.3)

female 11(15.7)
Performance status (ECOG PS)

0-1 49(70.0)

2-3 20(28.6)

unknown 1(1.4)
RT alone or RT+postRT-CT 36(51.4)
RT+neo- or concomittant CT 34(48.6)
F/U duration(Mo)
mean(range) 11.5(1-63)

(4.3%), AH(hoarseness) 38(4.3%), AT M 2=
2#(2.9%), A 180(1.4%), A 18(1.4%), ¥
4 1801.4%), 7155A ¥ F$7t 53(7%)A .
A e Ag AEd HAHsputum cytology) 9%l
(13%), 7182173 AA(bronchoscopic biopsy) 358
(50%), ¥ AAE YA (percutaneous needle aspi-
ration biopsy) 1681(27%), H3¥E=d AA(supra-
clavicular lymph node biopsy) 831(11.4%), £38%7%
B (mediastinoscopic biopsy) 2#(3%)olAek. HH
o $1XE $4gel 258 Y ¥k, e
Q) EFoAM HBAHAEL] 74% 2 diFEEolUTh
giE2e 87t Wyl 371(84%)E JEugn 53
gstay HPFole 371 FAETO] diide] HAUT
w7 1, 27l A, o] Eredd WA o
f, 8y A" Tom FEo] AYHA gL A
8¥o], =3 W7 470 4z Fd FY, £ 5
& THAHE AT ASEAM dFHt okd
Ao 2 F3e A8d FFo Wrd A&7t sbE
P 8 39go] XFHAT T, N ¥7] €& 49n
W T2¢F T37F z2E]3 N2t N37F 22 giBEE 32X
sgrHTable 2). 5 &= T4 3tey HIPTy

Table 2. Characteristics of the Disease in
Non-Small Cell Lung Cancer
Characteristics Pts. No. (%)

Total 70 (100)
Histologic subtype

squamous cell ca. 52(74)
adenocarcinoma 13(19)
large cell carcinoma 5( 7)
Stage (AJCC)
! 2(29)
N 6( 9)
IHA 30(43)
s 29(a)
v 3(4)
T-stage
1 3( 4)
2 37(s3)
3 22(31)
4 8(11)
N-stage
0 8(11)
! 8(11)
2 27(37)
3 27(37)
L.ocation of tumor
RUL 25(36)
RLL 13(18)
LUL 13(18)
LLL 13(18)

others 8( 9)
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Fig. 1. Overall survivallOS) and disease-free-survival
(DFS) curve of all patients with non-small cell
lung cancer.
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Fig. 2. Overall survival curve of all patients with non-
small cell lung cancer according to stage
p :p-value in univariate analysis
p:p-value in multivariate analysis.
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Total
Fig. 4. Overall survival curve of all patients with non- patients RT only RT+CT
small cell lung cancer according to radiation No. of patients 34(58
therapy dose. {%) with LC gg?%; 23%%; 16247;

p:p-value in univariate analysis
p:p-value in multivarite analysis LC : local control

*

Table 3-A. Response 'Rate and' Local” Conirol ‘Rate for Non-Small Cell Lung Cancer Patients

by Treatment Modality

Total Treatment modality Radiation therapy dose (Gy)
Treatment :
patients RT only RT+CT 50 - 58 59 - 60 61 - 72
No. of patients (%) '
Response
70(100) 36(51) 34(49) - 7(10) 46(66) 17(24)
CR 11{ 16) 5014) 6(18) ol 0 8(17) . 3(18)
PR 35( 50) 18(50) 17(50) 4(57) 25(54) 6(35)
NR 20( 29) 1131 9(26) 2(29) 13(28) 5(29)
unknown 4 6 2( 6) 2( 6) 1(14) ol 0 3(18)
LC 30( 43) 17(47) 13(38) 3(43) 21(46) 6(35)

CR: complete response, PR: partial response, NR: no response, LC : local controt
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Table 4. Pattern of Failures by Treatment Modality in Non-Small Ceil Lung Cacner

. RT only RT+CT Stage RT only RT+CT

Total patients " bients  all patients il Patients stage Il stage Il

No. of patients (%)
70 36 34 59 25 34

Total failure 54(77) 27(75) 27(79) 47(80) 20(80) 27(79)
LRF only 31(57) 21(78) 10(37) 25(53) 15(75) 10(37)
DM only 6(11) 1( 4) 5(19) 6(13) 1( 5) 5(19)
LRF + DM 17(32) 5(18) 12(44) 16(34) 4(20) 12(44)

LRF : loco-regional failure, DM : distant metastasis
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Table 5. Site of Distant Metastasis in Non-
Small Cell Lung Cancer

patient No. (%)

all Pts. RT RT+CT
Site
70 36 34
all 23(32.6) 6(16.7) 17(50.0)
brain 11 2 9
bone 9 1 8
lung 3 3 0
liver 3 1 2
others” 5 1 4
‘others; lymphangitic metastasis, skin nodule, skin

metastasis, adrenal gl., kidney

B2 94X, 9uwa W), 9xd o), A, F
WAL AR F BHES 2T FAE 9
e 3 ey Hy
RF, Al7isk 7@ ey MY #F, AT
< Wilcoxon test Al#@Al] FAHCE FAF 4F
Atz et =3, 37 #ALAME FE EE
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AN {7 2 FaF F77F FATH Fraldel 3l
o #4415 )tHTable 6).
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Table 6. Prognostic Factors for Overall Survival by Univariate Analysis in Non-Small Cell Lung

Cancer
. ) overall survival rate (%) p-value
Prognostic factor No. of patients Ty 2y (p-value for stage N)
Agelyrs.)
< 60 30 59 22
> 61 40 66 33 0.3446(0.5589)
Sex
M 59 60 26
F 1" 80 48 0.2376(0.3224)
Pathology
sq. cell ca. 51 68 27
adenoca. 12 46 28
large cell ca. 5 67 0.2960(0.1866)
Stage
| 2 100
i 5 80 80
1] 59 61 23
1A 30 64 6
B 29 59 38
v 3 50 0.0150(0.0042)
T stage
1 3 33
2 36 69 29
3 22 67 19
4 8 45 30 0.7998(0.6894)
N stage
0 7 100 50
1 8 58 44
2 27 59 12
3 27 62 38 0.0520(0.0123)
ECOG P.S.
0-1 49 69 29
2-3 20 49 28 0.3469(0.3249)
Tx. modality (1) .
RTxpost-RT CT 36 59 30 0.0405
neo-CT 34 68 29 0.3950(0.0488)
Tx. modality (1) .
RT only 28 50 22 0.0217
RT combined with CT 42 69 33 0.0680(0.001)
RT dose (Gy)
50 - 58 7 54 .
59 - 60 46 57 21 0356
61 - 72 17 0 64 0.1943(0.2362)
Response after RT .
11 70 42 +
PR 35 64 34 0.4808
NR . 20 58 10 0.0707(0.1809)
Local control
30 85 58
_____ LF 40 44 5 0.0001(0.0001)
Location of tumor
RUL 25 79 31
RLL 13 49
LUL 13 69 29
LLL 6 4 20 0.1891(0.1358)

peo—CT, neoadjuvant ?r concomitant CT combined with RT
Wilcoxon test result, 'complete response versus partial response
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Table 7. Prognostic Factors for Overall Survival by Multivariate Analysis in Non-Small Cell Lung

Cancer
Overall Pts. Stage Il Pts.

Prognostic factor
R.R. p-value R.R. p-value
Agel(B0 yrs> vs. 60 yrs) 0.4213 0.5562
Sex(M vs. F) 0.1147 0.1529
Pathology 0.4485 0.1794
Stage(l vs. Il vs. A vs. IlIB vs. IV) 0.0001 0.0006
T stage(i vs. 2 vs. 3 vs. 4) 0.0714 0.0835
N stage(0 vs. 1 vs. 2 vs. 3) 0.2251 0.2510
ECOG pretreatment (0-1 vs. 2-3) 7.49 0.0010 8.16 0.0018
Tx. modality(RT vs. neo. CT+RT) 0.09 0.0015 0.1 0.0015
RT dose(50-58 vs. 59-60 vs. 61-72 Gy) 0.04 0.0049 0.04 0.0078
Response (CR vs. PR vs. NR) 0.0780 0.1651
Local control(LC vs. LF) 0.004 0.0001 0.004 0.0001

R.R. ‘relative risk

Table 8. Pulmonary Toxicity According to RTOG/EORTC Grading Scale of All Patients

Scale grade 1

grade 2

grade 3 grade 4 grade 5

Pts. No.(%) 12(17.1)

8 (11.4)

4 (57) 5@.1) 2 (29

grade 1; asymptom or mild symptom/only radiographic appearances

grade 2; moderate symptomatic fibrosis or pneumonitis/patch radiographic appearance
grade 3; severe symptomatic fibrosis or pneumonitis/dense radiographic changes
grade 4; severe respiratory insufficiency/required O assisted ventilation

grade 5; death directly related to radiation effect

(Table 7).

JALARIEe #EE  RTOG/EORTC  grading
scale 2 °o}de] F4 FHFE =9 9, a9
28 58, JRE 1doen, scale 4 o]d9] A
74 guFe] #EY Z9= A% YA esophageal
stricture) 1ot dF-Ee AS dAHQ A8
a7l Ji#y X=0] 93ty AU A8 F
RTOG/EORTC grading scale 2 o|4e] uald=&
of aAd #AtE 198013l e, o] F 2d X3H
Q ALEA 18 A GEXEE T2 A
18E 3Egags ¥Ee A HTable 8). FHF
o] Eld A4t AR Ha AL 7= 93
Mgt AE3H7) i SR 350 HA Fe 3
£ 2 X7 e W FHF WExo ol
g BAEE BAe AdEtx) EaPok

rlr f

T

&5 AAelE, 83 Fek 140 Biks
afoz AYsel At s 7

2 ZAF PAAAEZF AdE2 o aHd F4
Hog AYPA w2AEA HgolA P XEuSE
o7E AEEo] WE Roly FHAEIILE 9-167
4 29 FELL 10-20%, 39 AELo] 5-10%=
a3 Qo> "2 58 RTOG Q7 5d 5
W AELo] 3-5%0l3, AFPFLS U Ade 90
%7t 24708 ool WAEY, WAMAZRANM FTiaA
= 65-80%, AAAolE 72-79%01ttY waky F
& B7Fsd W RCA A O9E AEBA BE
7WX717) oF7) WE S48 E 4734
FaNF)7] $8te] WALdX g9 deslstg
fo] AFHALP M iRz} Fetelst
f8wel Y WMAAXRE 65Gy RAVE
ZaAo) gL Folx, WA 9% 54L& Ut
A7)A gemA, o) gAY 50%0]d HAAo
B AN &L FANIE RAolh? B A7 A9
A AR AESL 10d 63%, 213 29%, 39 26%,
549 15%0|%l3, FHHEZILE 17/490Pen, F
WAZELS W 23%, 29 16%, 3d 11%, 53 4%
ojith W7 37] AN ddez 3 XNEA
A AR A 599 dIF BEEL 13 61%, 29
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g H:ua4qzA A9 @xelA 2XF A N8 9F £ Fysigaiis weoeg X
E0e 9, #xe 94F R, An Y, AEE, AE 9FE RS AR ¢ AN R
ot 9FE FAEo) tlgte dolrr) 959 B AFE Ny
CHAF 9 Hi @ 19823 39U E] 19963 4971R] vlAaAZA Hgo R olsushiy Xz
FoflA ZAH B HAIHANEES AlFEL 7095 e A X5 dHE FPHor B
Aok o) W7 17] 24, 27] 64, 3-A7] 303, 3-B7) 293, 4717} a4 waAbA
ANEE MV X-A-& ol&sle] UYMF 1.8y-2.0GyH F 53 AR L, FRALASFE 50.4-
72.0Gy(F9# 594Gy Atk AA B2 F 34N47%)0M FE EE B4 FFagel AAHAY
I A5 etoposidest cisplatine] TR B3 Bo|h. #RZAL AMY = AFAA
A 7V D A7t 43#61%)A 2 AEE-L Kaplan-Meier ¥io2 ¥A8tg ),
2 o AA B3R 2L 19 63%, 249 29%, 39 26% %3, FHAEVINE 17484
o, FPYEEL 13 23%, 29 16%Ath Z ¥r)dE A 13 ASEL 17] 100%, 27)
80%, 37] 61%, 47) 50% 2, 37) F|Apgke] AELL 19 61%, 29 23%, 33 20%A%, F
FAEZNZE 15749015t} A AAE F A dsis) 118(16%), FEFSN7E 35(50%)<1 W
b, F2A98 F4¢E 308d3%)2A, ©] F 24(80%)H XN2A ] g FHA/Fo] E
stgon, F39 248N ABHAE B 148(58%)F 63(43%) T2, 6:43%)E
YAA, 28(14%)e F2ALT dAHs Futd A=A HA #A T 16#(23%)90A
SAAFE BEY 5 AU LA Moo hE FHRAFe] sHEt 508 F 23(46%)0A4
AAelE BArh XA WA XNEW AYT 7o 1d AEES 59%, T EE FA T
aWo] E3E & 68%EA F I AEE Aol TAFEMAAN FATH 9ort AR
I(p=0.0049), 37} FR}Tre] A AR BEFY) 13 HESL 51%, FE T A I
gay WATLL 68%2AN BAFHLE FoF AEE Aolzt ANHp=0.0015). d¥F
EA A AR H71(0=0.015) 2 Fa2ARF(=0.0001)7}, 37] FATE = =
Al Fetayl WE §-7(0=0.0488), Al7ld] T3 3jetayy] A@ FF(0=0.001) B FiA
F(p=0.0001)7} FAA fFo4e] ddon, chif AFRAA HA B} £ 37] FAw
ez & o ¥7(p=0.0001), A5 ANFP5H(=0.001), = EE FTA ey ¥
Fr7#(0=0.0015), AL F(p=0.0049), FaA o] FF(=0.0001)7F FAH &7 ATk TA
AANg s F2E WSS A=, HAAG, gddstd Rag grgellen 239 X¥FH
QAR F o] BEF
d BvaAEs Sg #Ad94 142 BAY ARge2es BEENE AESS 47
S22 dFHo] Aoe] Hagd JAI Fgsietayge Frvt Lodn, FhAES
7] $iEiAE Fag H43ke ged AsY 228 A FE 2AAEY] 9% R RAL
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