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[ Abstract ] Background and objective Lung cancer has the highest mortality in China. Different treatments are of
great significance to the prognosis of patients. By comparing stage Ia non-small cell lung cancer (NSCLC) patients’ survival
rates for ablation and for sub-lobectomy, we studied the difference in the effects of the two treatments on patient prognosis.
Methods Using the Surveillance, Epidemiology, and End Results (SEER) database, we screened eligible patients with stage
Ia NSCLC from January 2004 to December 2015. Then, 228 patients treated with ablation and 228 patients treated with sub-
lobotomy were then selected based on propensity score matching. After stratification, matching, and adjustment the Kaplan-
Meier analysis was performed to compare the overall survival rates of patients treated with the two procedures. Results The
Kaplan-Meier survival analysis showed that there is a significant difference between the ablation group and the sub-lobectomy
group (P<0.05). In the univarlable analysis, the hazard ratio (HR) of sub-lobotomy group was 0.571 (95%CI: 0.455-0.717)
compared with the ablation group. Patients treated with sub-lobectomy had a 0.571 times greater risk of adverse outcomes than
those treated with ablation. In the multivariable analysis, the HR for sub-lobectomy group was 0.605 (95%CI: 0.477-0.766)
compared with the ablation group. Patients treated with sub-lobectomy had a 0.605 time greater risk of adverse outcomes than
those treated with ablation. The results suggested that the overall survival rate of patients with stage Ia NSCLC treated with
sub-lobotomy was higher than that of patients treated with ablation. Conclusion This study suggests that there is a significant
difference in overall survival of stage Ia NSCLC patients treated with ablation and with sub-lobotomy. Patients treated with
sub-lobotomy for stage Ia NSCLC had higher overall survival than those treated with ablation.
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=1 HREARFIE AT IBR AR B 1aBINSCLC R & BB LLHFE [n(%)]
Tab 1 Baseline characteristics of patients with stage la NSCLC treated with ablation and sub-lobectomy [n(%)]

* 615

Characteristics Total number Ablation Sub-lobectomy P
Age (yr) 0.048
=40, <50 6(1.32) 3(1.32) 3(1.32)
=50, <60 23(5.04) 10 (4.39) 13 (5.70)
=60, <70 118 (25.88) 63 (27.63) 55(24.12)
=70, <80 181 (39.69) 83 (36.40) 98 (42.98)
>80 128 (28.07) 69 (30.26) 59 (25.88)
Gender <0.001
Male 191 (41.89) 107 (46.93) 84 (36.84)
Female 265 (58.11) 121 (53.07) 144 (63.16)
Race 0.169
White 391 (85.75) 198 (86.84) 193 (84.65)
Black 33(7.24) 19 (8.33) 14 (6.14)
Asian 31(6.80) 10 (4.39) 21(9.21)
Others 1(0.22) 1(0.44) 0(0.00)
Tumor size (cm) 0.264
<1 61(13.38) 26 (11.40) 35(15.35)
>1, <2 257 (56.36) 126 (55.26) 131 (57.46)
>2, <3 138 (30.26) 76 (33.33) 62 (27.19)
Tumor location <0.001
Main bronchus 1(0.22) 1(0.44) 0(0.00)
Upper lobe 277 (60.75) 140 (61.40) 137 (60.09)
Middle lobe 22 (4.82) 14 (6.14) 8(3.51)
Lower lobe 150 (32.89) 69 (30.26) 81(35.53)
Others 6(1.32) 4(1.75) 2(0.88)
Grade <0.001
| 64 (14.04) 28 (12.28) 36 (15.79)
Il 89 (19.52) 40 (17.54) 49 (21.49)
Il 70 (15.35) 36 (15.79) 34 (14.91)
v 3(0.66) 0(0.00) 3(1.32)
Unknown 230 (50.44) 124 (54.39) 106 (46.49)
Histologic type 0.004
Squamous cell carcinoma 98 (21.49) 65 (28.51) 33(14.47)
Adenocarcinoma 284 (62.28) 123 (53.95) 161 (70.61)
Large cell carcinoma 5(1.10) 0(0.00) 5(2.19)
Others 69 (15.13) 40 (17.54) 29 (12.72)
Laterality 0.370
Left 215 (47.15) 102 (44.74) 113 (49.56)
Right 241 (52.85) 126 (55.26) 115 (50.44)
Year of diagnosis 0.052
2004-2006 106 (23.25) 46 (20.18) 60 (26.32)
2007-2009 144 (31.58) 76 (33.33) 68 (29.83)
2010-2012 105 (23.03) 60 (26.32) 45 (19.74)
2013-2015 101 (22.15) 46 (20.18) 55(24.12)
Total 456 228 228

NSCLC: non-small cell lung cancer
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Z: i Kaplan-Meier 53 H71 i 7s, 7EAERS (P=0.048 ) |
PEH] (P<0.001) . WA (P<0.001) . W& s34
( P<0.001 ) FIZHZ2E2H0 (P=0.004 ) , PHLLZ A1)
A% (overall survival, OS ) Z[EFAAE R FHEE R,
ENFP (P=0.169) | MR/ (P=0.264) | fifliE
(P=0.370 ) FZWIAEDYy (P=0.052) , PHZHZIAI A WER
FWEEER (K1) .

2.2 P Rl 2H R0t D0 B AR 20 B P FE T R Fl A
AAE TalJINSCLC 1 SRR SRS T - %1 68.20%
(3117456 ) , i il 2 1Sl vt ) B 2H A R T 584303 Ry
76.32% (174/228 ) F160.09% ( 137/228 ) , IaiiNSCLC
BT A AR 0] Ry 64,68/, T il 4RI idi 147
R 2 122 A A ] 23 301 Ry S 1,924 H 176,724 H o Tal]
NSCLCEH WS A AEAF SO, T Rl At
VIBRAL A A A A 0 5 374 H Feo s H (2)
SIHRHA L, TalANSCLC & i - 5k 25 1 KURS: [
(hazard ratio, HR ) 40.571 ( 95%CI: 0.455-0.717 ) (&
3)

2.3 Kaplan-Meier /3 A7 HLAS PR A AR A7 2R 7F Kaplan-Meier73:
Brib, FATIEL S 3z HITH Rl A FE DI BR ARG 7 Tadl]
NSCLCEH M AEF M Z MAEN 2R, WKL, 7E
TafINSCLC 1, I fl 21 RS At D7) Bk 20 22 18] 1) A= A7
RAFEW 255 (P<0.001) o SRVl i-H] B A A Ta ]
NSCLCEH WA TIHMAL . 55k, FATEIAE]L

2 HBMEIE AR IRRERISE TR, AL EFEA T R 8]

SRR A B, R R R ) B 2 2 R A A
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B, I AR RO DI RR 20 2 TR 4 A A7 it 2 A e
W25 (P<0.001) , WK, $7RF A B B E Y
o, SR HADE S-S BR AR B TaINSCLC & # ) A -5 i T
THRhZH .
2.4 Coux L5 JAURS: 111 I 4341 114 Rl 2H R0 it D) 5 2 A8 25 1
A A7 e B DR 2R 43 AT T Rl 28 R T i it 7] B3k 28 £ 3
WA, WA ZRIFAEME2ZS (P<0.001) . 54
RlZHAH L, S DI BR 4R YT TaINSCLC 8 35 I HR
0.571, BRIl I B 2 367 10 IXURS: 2 T fl 2L 114 0.5 71
Vo WAL, TETafIE Y R b, SR TITH Bl I i
VIR AT f 38 P I 0 AU B A o B 25 5, R
BET, SIHRAR LG, RO BR AR T I XU LR
0.584,

TE Cox ARG L IR RL H , FRATT SE 04 1 10 P
i I N 5 NN N 1 N NN 2 - N B e
9. AL i . 2R AT .
RN, SEpAAAE, SR DIBR 4 A HR 40.573
(95%CI: 0.448-0.733 ) (P<0.001) (34) , 7ECoxX[
bR, mT LIA K P APGYT 7 A TalfINSCLC %
P A= AEIRE [B) 77 AR [R] RS2, 31 Rl 2 RS it - D) R 2 2
[ A 22 R

25, AT L —A> Cox XU HL BIA RY R T T 3 —
AR, HEER TONFR . PR AL . R OUE RIS WA
XSRS RN RAEF BN &, JERRER . P
A RN A ARRREE . A B RURR Y Oy U

Tab 2 Association with cancer-specific mortality, median survival time and mean survival time among patient groups

Groups Mortality (%) Median survival time (mon) Mean survival time (mon)
Overall 68.20 50 64.68
Ablation 76.32 37 51.92
Sub-lobectomy 60.09 69 76.72

%3 RERSITHBAMIT I IR ERENFEE

Tab 3 Univariate analysis for survival in ablation and sub-lobectomy groups

n Hazard ratio 95%Cl P
la NSCLC 456 0.571 0.455-0.717 <0.001
Squamous cell carcinoma 98 0.818 0.510-1.312 0.405
Adenocarcinoma 284 0.584 0.432-0.789 <0.001
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1 1afINSCLCEH 1E5 Eahia T AL At 5% 47 fFKaplan-Meier
LR
Fig 1 Comparison of Kaplan-Meier survival survival curve of stage

la NSCLC parients after sub-lobectomy and ablation treatment

2 BYEBREESIEBATT MR YIRRIA T EKaplan-Meier =%
E5 7R

Fig 2 Comparison of Kaplan-Meier survival survival curve of
squamous cell carcinoma patients after sub-lobectomy and
ablation treatment
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Fig 3 Comparison of Kaplan-Meier survival curve of
adenocarcinoma patients after sub-lobectomy and ablation
treatment
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Tab 4 The Cox proportional hazards model

Covariate HR 95%Cl P
Age (yr) 0.665
=40, <50 Reference
>50, <60 0.620 0.164-2.343 0.481
=60, <70 0.821 0.246-2.744 0.748
=70, <80 0.820 0.245-2.738 0.747
>80 0.947 0.280-3.202 0.930
Gender 0.002
Male Reference
Female 0.697 0.553-0.878
Race 0.182
White Reference
Black 0.655 0.411-1.045 0.076
Asian 0.733 0.436-1.232 0.241
Others 1.953 0.262-14.574 0.514
Tumor size (cm) 0.974
<1 Reference
>1, <2 1.022 0.697 -1.500 0.911
>2, <3 1.045 0.694-1.573 0.834
Tumor location 0.017
Main bronchus Reference
Upper lobe 0.037 0.004-0.307 0.002
Middle lobe 0.036 0.004-0.320 0.003
Lower lobe 0.045 0.005-0.376 0.004
Others 0.025 0.002-0.283 0.003
Grade 0.002
| Reference
1l 1.571 0.975-2.533 0.064
] 2.731 1.657-4.503 0.001
1\ 1.737 0.403-7.492 0.459
Unknown 1.732 1.118-2.683 0.014
Histologic type 0.635
Squamous cell carcinoma Reference
Adenocarcinoma 0.912 0.686-1.212 0.524
Large cell carcinoma 1.774 0.579-5.441 0.316
Others 0.985 0.682-1.424 0.936
Laterality 0.330
Left Reference
Right 0.888 0.698-1.128
Year of diagnosis 0.145
2004-2006 Reference
2007-2009 0.907 0.678-1.212 0.509
2010-2012 0.756 0.539-1.061 0.106
2013-2015 0.646 0.422-0.989 0.044
Treatment <0.001
Ablation Reference
Sub-lobectomy 0.573 0.448-0.733
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JEH& Cox KUK LLBIAERY (F65) o 7EZBAIT, Si4Rd
FIEL, WAl D) BR41A Y7 1aINSCLC & 34 Y HR 70.605S
(P<0.001 ) , RPN fili B B A 2 1) JXUS: 2 Y il 2 119.0.605
5 (95%CI: 0.477-0.766 ) , FI LI FFATT )7 X Ta
WINSCLC /B I A= A I ] = AR AR A 52, 3 Rl 2 I
Hiln VDB 20 2 (Rl AF A o 22 5o T LAACH A LT T il
AR, EHf-PIBRAA B0 E AR TS o

3 1ig

I BINSCLC bR IR T 2 T ARG 7 Ttk L 45 i
AL BRI T AR YT CL R I B A R B B
Ao ERTESBREOLH, H 2 200 0 O AR | il
IREAS B LA B JIE 5 I 45 P3RS0 AN AT 2 A 5 KL

=5 ARRIICox XU LLFI A
Tab 5 The adjusted Cox proportional hazards model

BT AR, AR m A S R . B,
UTELAE, GIAIEREAR | SEAE A YT (stereotactic
body radiation therapy, SBRT ) "5k T RIATT By Jy 1k
B BN TR IR, N fE R A BEREAT AR 7 1
fE T AERERIRST S, MR R, IHROR ]
LUK FAR MR . — I 1A T 452 SBRTIR YT
(n=18) . FARIIT (n=10) | PGHALAIT (n=6) B{{Y
B3 AI7 (n=5) WBETEIRITF90 dN R i K 513
RECHLL EA BRI A AR, Z R SBRTIRST
JE B RAEFRNT%, FARIGIT G }40% , FIHELGI TR N
0%, (UHZALST G H40% ., 530k T ARGS9 7 A0
THUAE—E R & —Malt, METIETARIBIT,
BB AR OO SR T R R BRI W)
B R AR T ARG PR . SEBr b, IHRARIE N

Covariate HR 95%(Cl P
Age (yr) 0.285
>40, <50 Reference
=50, <60 0.510 0.139-1.877 0.311
>60, <70 0.738 0.227-2.400 0.613
=70, <80 0.777 0.239-2.526 0.674
>80 0.922 0.282-3.022 0.894
Gender 0.007
Male Reference
Female 0.730 0.581-0.917
Tumor size (cm) 0.923
<1 Reference
>1, <2 1.079 0.739-1.574 0.693
>2, <3 1.058 0.707-1.583 0.783
Grade 0.004
| Reference
Il 1.559 0.975-2.492 0.063
1] 2.535 1.560-4.118 <0.001
1\ 1.828 0.423-7.910 0.419
Unknown 1.764 1.148-2.712 0.010
Histologic type 0.501
Squamous cell carcinoma Reference
Adenocarcinoma 0.890 0.672-1.178 0.415
Large cell carcinoma 1.910 0.629-5.804 0.254
Others 0.965 0.671-1.389 0.850
Treatment <0.001
Ablation Reference
Sub-lobectomy 0.605 0.477-0.766
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67.2-95.7) , 34FEMFK81.2% (95%CI: 54.3-95.9 ) . {4
W A J5 B BRI T AEA RE T AR A TafiINSCLC i %
HOR AT, FERAERD, JCE R SR SRR
H, IHRARTEYT IR E WA G I RE, Feh LA R
PER MR WL, R B T LA 8%, HA
£01109-30% I 1 7 BEHEAT I I P X5 LRA 7, it
b, b I R AR, B a2
RIS MR SR MR R
A5 R AR TR R R R, (H St R
ARIRITTaJINSCLC R & (1 A A7 K F 4 T Rl fE .
MRIEFRATAF TSGR, RATHE AR FOE it DI R AR
IRIT B TalINSCLC I S 5 1 s 7 A=A R s . 5
THARARLG, SR AR UIBR A Y £ 5 AR A7
PER W I R AR T RARTGST o M-I BRARAE—
FEFREE FORER T HiThRe, (HE A AE BT ARE T
o BPHERESAMART, FABITREEN, FhE
B T 3 BRI RS T BRI AE AR, X TR SR RE T 32 T
AREIINSCLCRE , ARG AR, A
JERNCCNE B 42 HiZ T S . Kim D AR R AR |
PRI . TRk LS R R B B RNA IR, b T R
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