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[ Abstract ] Background and objective To compare the clinical efficacy of stereotactic body radiotherapy (SBRT)
versus surgery for early-stage non-small cell lung cancer through evidence based medicine analysis. Methods A systematic
search was performed in the PubMed, EMBASE, CNKI and Wan Fang databases to find studies published before June 2020.
Two authors independently extracted the data and assessed the eligibility. All of the statistical analyses were performed using
Stata 13.0. Subgroup analysis were performed according to the score matching study and operation type (lobectomy, seg-
mentectomy and thoracoscopic assisted surgery). Results Finally, 14 articles were included, including 15,841 cases in SBRT
group and 17,708 cases in operation group. 10 articles used propensity score matching methods for survival analysis. Thirteen
were retrospective cohort studies and one was randomized controlled trial. The results of meta-analysis showed that the overall
survival rate of the surgery group and the SBRT group was statistically significant. The overall survival rate of the SBRT group
(HR=1.51, 95%CI: 1.31-1.74) was inferior to that of the surgery group. In the subgroup analysis of the surgical type, there was
no statistical difference between the SBRT group and each surgical type. The difference of overall survival rate between SBRT
group and surgery group was statistically significant (HR=1.66, 95%CI: 1.45-1.90) in studies of propensity score matching.
There was no statistically significant difference in cancer-specific survival between the surgery and SBRT groups (HR=1.12,
95%CI: 0.83-1.52). Conclusion The overall survival rate of surgical treatment is better than that of SBRT, but it has no obvious

advantages in cancer specific survival rate.
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Tab 1 The general characteristics of the included publications

NOS

Operation Outcome

TNM

Sample size

Median age (yr)

Median follow-up

Type Follow-up

Country

Year

Author

(mon)

Operation SARB  Operation SARB  Operation

SARB

7

0S, CSS
0§, €SS

Lobectomy
Sublobar

T1-2aNOMO
VATS-Lobectomy

78.2 99 99
112

78.1

2001-2007 38

Retrospective

u.s

2012

Shirvani®

112

64

0s
0§, CSS

T1-3NOMO
T1-2aNOMO
T1-2aNOMO

T1-2NOMO
T1-2aNOMO
T1-2aNOMO
T1-2aNOMO

TINOMO

T1-2NOMO
T1-2bNOMO
T1-2bNOMO

T1-3NOMO
T1-2aNOMO

67.95 64
251

16 70.53

30

2013  Netherlands Retrospective  2003-2007

Verstegen!

Lobectomy

251

Retrospective  2003-2009

(U

2014

Shirvani™®

0s

All

45 41.2 79.8 783 35 183
175
27

2001-2011
2008-2011

Japan Retrospective

2014

Nakagawal™

0s

All
Lobectomy
Sublobar

53
31

71.6 66.5
362
1,781

41.5

31.8

Retrospective

Netherlands

2015

Kastelijnt?
Chang"™®
Ezer™

©© N O O O N N 00 VO

(0
0S, CSS

2008-2014  40.2 354 67.1 66.7

Prospective

u.S
Multiple

2015

1,881

76
74.8

38 78
75.5
62

29

2002-2009
2008-2012

Retrospective

2015

(0

Lobectomy

1,781

Retrospective

u.s

2016

Rosen('™
Ebal®

oS
0S, CSS

Lobectomy
VATS-Sublobar

21
201
94
151

21
201

79
77.6

2004-2007
2007-2013

Retrospective

Japan

2016

75.6

35

35

Retrospective

u.s

2016

Pault”!

oS

Lobectomy
Sublobar

Sublobar. lobar
VATS-Lobectomy

76.6 67.9 93

23
60

2008-2015

Retrospective

Italy

2018

Scottil®

oS

70

70
68
73.5

74
75
72.8

65

2018 u.s Retrospective  2007-2014

Ackerson!™!
Chit2o

0S

12,632
36

2004-2015

Retrospective

u.s
Netherland

2019

0S

36

33 77

2010-2015

Retrospective

2019

Detillon2!

U.S: United States; SARB: stereotactic ablative radiotherapy; SBRT: stereotactic body radiotherapy; NOS: Newcastle-Ottawa-Scale; OS: overall survival; CSS: cancer specific survival; TNM: tumor-

node -metastasis.
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Author

Lobectomy :
Shirvani (2012)

HR(95% Cl) Weight (%>

1.41(0.90,222) 574

Shirvani (2014) —— 1.01(0.74,1.38) 820
Chang (2015) _ 0.14(0.02, 1.19)  0.44
Rosen (2016) - 203(181,229) 1231
Eba (2016) " 9.00(1.14,71.04) 0.46
Scotti (2018) _— 227(1.18,4.35) 353
Chi (2019) . 213(204,222) 1328
Subtotal (I-squared = 81.8%, p = 0.000) < 171(1.37,214)  43.96
'
Sublobar '
Shirvani (2012) —— 122(0.79,1.89) 596
Ezer (2015) - 1.00(0.85,1.18)  11.41
Ackerson (2018) — 120(0.74,1.95) 528
Chi (2019) . 179(172,1.85) 13.22
Subtotal (I-squared = 94.1%, p = 0.000) <> 1.29(0.86,1.92) 3597
]
]
VATS '
Verstegen (2013) — 1.09(0.50,2.36) 271
Paul (2016) == 1.80(1.33,243) 841
Detillon (2019) —= 0.30(0.11,081) 178
Sublotal (-squared =83.4%, p=0.002) ~ ~=_[3 0.92(0.36,2.39) 1289
. '
ALL !
Nakagawa (2014) ——— 1.95(1.05,363) 381
Kastelijn (2015) ——— 171(0.87,335) 337
Subtotal (l-squared = 0.0%, p = 0.776) < 1.84(1.16,2.90) 7.18
)
Overall (l-squared = 89.7%, p = 0.000) ¢ 151(1.31,1.74)  100.00
NOTE: Weights are lmrln random effects analysis ! :

0141 1 !

& 2 SBRTAASFARA DL EFRALRRME
Fig 2 Forest plot of the overall survival analysis between SBRT and
operation

Author HR (95% Cl)  Weight (%)
Shirvani (2012)
Shirvani (2012)
Verstegen (2013)
Shirvani (2014)
Kastelijn (2015)
Rosen (2016)

{—o— 1.41(0.90,2.22) 6.20
—— 1.22(0.79, 1.89) 6.51
_:._._ 1.09 (0.50,2.36) 2.61
= 1.01(0.74, 1.38) 9.83
e 1.71(0.87,3.35) 3.32
- 2.03(1.81,2.29) 18.07
—_—_—

)

.

.

Eba (2016) 9.00 (1.14, 71.04) 0.41
Paul (2016) 1.80 (1.33,2.43) 10.18
Chi (2019) 1.79 (1.72,1.85) 20.67
Chi (2019) 213 (2.04,2.22) 20.56
Detillon (2019) —s— 0.30(0.11,0.81) 1.66
Overall (I-squared = 87.2%, p = 0.000) <> 1.66 (1.45, 1.90) 100.00

NOTE: Weights are from random effects analysis
T L T
0141 1 7

3 fE SRR R P SBRTAS FAE S EFRMLRAIFRMNE
Fig 3 The forest of overall survival analysis between SBRT and
operation in studies of propensity score matching
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Author HR(95%C)  Weight (%)
Lobectomy
Shirvani (2012) 1.00 (0.40, 2.50) 952

Shirvani (2014) 1.00(0.52, 1.92) 16.83

Subtotal (-squared = 0.0%, p = 1.000) 1.00(059,1.70) 2635

Sublobar

Shirvani (2012) 047(0.19,1.15) 982

Ezer (2015) 136(098,1.89) 4127
132(077,226) 2256

Subtotal (I-squared = 58.4%, p = 0.090) < ' 1.09(0.67,1.78) 7365

;
S
=

.
K
-

Paul (2016) ——O—é
B
>

Overall (l-squared = 24.1%, p = 0.260) <] 1.12(0.83,1.52) 100.00

NOTE: Weights are from random effects analysis
T T

0.98 (0.66, 1.46) 100.00

B

Author HR (95% CI)  Weight (%)
Shirvani (2012) 7} 1.00 (0.40, 2.50) 16.39
Shirvani (2012) —O—j‘— 0.47 (0.19, 1.15)  16.90
Shirvani (2014) —‘— 1.00 (0.52, 1.92) 28.64
Paul (2016) —i‘—’— 1.32(0.77,2.26) 38.06
Overall (I-squared = 19.4%, p = 0.293) <>

4 SBRTASFAEFEFFEEFENILE. Al IEHAFRR; B i
TS TR R,

Fig 4 The forest of cancer specific survival analysis between SBRT and
operation. A: All studies included in the meta-analysis; B: Studies of
propensity score matching.
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