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Dissection Versus Open Surgery for Early Gastric Cancer
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Shandong University, Jinan 250012, China)

Abstract: [ Purpose] To perform a health economic analysis of endoscopic submucosal dissection
(ESD) versus open surgery for early gastric cancer (EGC) in China. [Methods] Pubmed,Embase,
the Cochrane Library (4th issue of 2018),Chinese Biomedical Literature Database ,CNKI, Wanfang
Database and VIP were searched for randomized controlled clinical trials and cohort studies that
assessed the health economics of ESD and open surgery for treatment of early gastric cancer in
China. All studies published prior to April 2018 ,and were assessed the risk of bias by two review-
ers independently. Meta-analysis was performed with Stata 12.0 software. [ Results ] Fourteen stud-
ies were included in the analysis,including 12 retrospective cohort studies and 2 randomized con-
trolled trials involving 2087 study subjects,of whom 919 received ESD and 1168 received open
surgery. The operation time and the length of hospital stay in the ESD group were shorter than
those in the surgery group [standard mean difference (SMD)=-2.26,95%CI.-2.94~-1.58,P<0.05
and SMD=-1.97,95%CI: -2.32~-1.61, P<0.05 ,respectively ]. Compared with the surgery group,
the hospitalization costs were lower (SMD=-3.01,95%CI: -3.78 ~-2.24,P<0.05) in ESD group.
[ Conclusion] Compared with open surgery,ESD has the advantages in shorter operation time and
length of hospital stay,and lower hospitalization cost for treatment of early gastric cancer.

Key words: gastric cancer;endoscopic submucosal dissection ;surgery;health economics;systemat-
ic review ; Meta-analysis ; China
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Table 1 Characteristics of the included articles

Authors Year

Province

Cases

Age(years)

Gender(male/female) Size(mm) Study

ESD  Surgery ESD

Shi DM 2017
Xu G 2016
Ye CR™ 2017
Zhu JY™ 2017
Zheng XI™ 2016
Wu YXB 2012
Yao ZD" 2016
You Y 2015
Peng ZH" 2015
Liu X! 2017
Sun Y™ 2016
Rong L2 2018
Song WC* 2015
Xu Y#! 2017

Sichuan
Jiangsu
Fujian
Shandong
Hubei
Anhui
Shanghai
Xinjiang
Sichuan
Beijiang
Gansu
Beijing
Shandong

Hunan

69
45
28
86
40
14
27
106
91
208
81
81
29
14

79 58.6+13.7

45 55.7+5.1
28 46.0+21.0
72 58.2+8.7
40 47.3+5.4
16 60.7+5.8
110 64.6+11.6
73 49.8+5.2
91 52.3+5.22
226 61.4+9.3
153 59.9+9.8
165 U
59 65.3+7.5
11 52

Surgery ESD Surgery ESD Surgery  design
59.3+14.3 37/32 44/35 18.3+8.2  17.6£9.0 RECT
56.5+6.2 27/18 31/14 13+5 15+5 RCT
45.8+21.1 14/14 14/14 138 1410 RECT

61.2+6.2 58/28 4725 182452  20.1+4.0 RECT
48.5+5.5 27/13 25/15 25+13 25+12 RECT

57.2+6.6 8/6 11/5 32 U RECT
59.7+£8.9 13/14 65/45 U U RECT
48.1+5.4 71/35 49/24 U U RECT
51.5+5.1 47/44 43/48 U U RCT

55.5+10.6  159/49  153/73 24.1x13.5 38.1x17.4 RECT
58.8+9.1 53/28  110/43 18.4+10.0 20.3x11.4 RECT

U U U U U RECT

45.8+6.7 15/14 38/21 27£19 3516 RECT

55 8/6 6/5 16+4 17#3 RECT

Notes:U:unknown ; RECT:retrospective cohort trial ; RCT:randomized controlled trial.
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Figure 1 Flow diagram of study screening

HEi#E L (SMD=-2.26,95%Cl:-2.94~ -1.58,
P<0.05) (Figure 2), i HUS M 73 87 J5 (Figure 3),
BIAT 2 SCER MR B R S O BB S BRI
AT R BLAS R S AL, 25 58 Gi it i L (SMD=
-2.40,95%CI:-2.70~-2.11, P<0.05) (Figure 4)

Y
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89.8%), RKBHNLZN BFIHAT Meta 7347, 25
R ANR AR A AR K T ESD 41, % 5%
H G322 X (SMD=-1.97,95%Cl : -2.32~
-1.61,P<0.05) (Figure 5), 47 &1 70 7 J&
(Figure 6) , & IAT 2 Fi SCHR S5 5 M 4 B 2
S JG B 8T, 2 70 it 2% & L (SMD=
-1.73,95%CI.-1.98~-1.48 , P<0.05) (Figure 7) ,
223 AEmR%A

A 10 G SCHRIR BB SR, 4ad S T
AT, R BAFEAE S R (P=0.000, P=96.8% ) , ik
FHBENLRN BT AT 5387, Meta 437 45 28 b
7 ESD 20 (943 Bt 9% A TR R4, 25 5%
A 42 = X (SMD=-3.01,95%CI ; -3.78 ~
-2.24,P<0.05) (Figure 8)., &4 (Figure 9),
S S PR 8 i 1 6 g (201011705 YR £ 5
BN, B ESD AR B B BAK, 2 R B 5
P12 L (SMD=-2.0,95%CI : -2.16~-1.85 , P<
0.05) (Figure 10) .
23 EEREESW

i it Begg's W F ¥l 45 & Egger’s 7] IH ¥4 5 1iF

Meta 73 BT J& 75 77 76 & R MR A7, 25 R m e F R
I ] (Figure 11) A B2 B ] (Figure 12) LA K AE Bt 2%
H (Figure13) 3CHk 538 H T & 2% 0 faf (P>0.05) , 45
H YA {E (Table 2).
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| Lower CI limit O Estimate | Upper CI limit
Study SMD(95%CI)  Weight(%) ) ) )
Shi DM(2017) | < |
Shi DM(2017) —— ~2.82(-3.28~-2.36) 8.53 o
Xu GQ016) | o |
Xu G(2016) — 0.61(0.19~1.03) 8.57
Ye CR(2017) —— ~1.07(-1.64~-0.51) 8.36 Ye CR(2017) ! o {
Zhu JY(2017) —= -2.56(~2.98~-2.14) 8.57 Zhu JY(2017) I = I
Zheng X1(2016) — ~2.52(-3.11~-1.93) 831 Zheng XL016) = |
Wu YX(2012) —— ~2.68(-3.68~-1.67) 743 o ‘ ‘
You Y(2015) : ~4.01(-4.52~-3.50) 8.44 LX) ' '
Peng ZH(2015) —— —2.83(-3.24~-2.41) 8.59 You Y(2015) BN
Sun Y(2016) - ~2.52(-2.88~-2.17) 8.66 Peng ZH(2015) [ |
—T - - Qo
Ron L(2018) 2.43(-2.77~-2.09) 8.67 A e :
Song WC(2015) —— —2.41(-2.98~-1.83) 8.34
Xu Y(2017) = ~1.93(-2.90~-0.96) 752 Rong 1(2018) ‘ ‘
Overall (F=95.8%.P0.000) <> -226(-2.94~-1.58)  100.00 Song WC(2015) [T S W
Note : Weights are from random effects analysis Xu Y(2017) i S < Ofes |
T T 1
-4.52 0 4.52 -2.73 -2.38 -225 -2.11 -1.97
Figure 2 Meta-analysis of comparison of operative Figure 3  Sensitivity analysis of the operative time
time between ESD and surgery groups comparison between ESD and surgery groups
Study SMD(95%CI)  Weight(%) Study SMD(95%CI) Weight(%)
Shi DM(2017) —— -2.82(-3.28~-236) 1117 Shi DM(2017) —= ~2.24(-2.65~-1.83) 7.52
Xu G(2016) —— ~1.07(-1.64~-051)  9.82 Xu G(2016) e -1.14(-1.59~-0.69) 739
Zha T¥{2017) e ey s Ye CR(2017) — ~2.61(-3.33~-1.90) 6.23
e G a4 D Zhu JY(2017) —— ~2.01(-239~-1.62) 7.63
Sk SR - Zheng X1(2016) — ~1.58(-2.08~-1.07) 7.17
Wu YX(2012) = ~2.68(-3.68~-1.67) 5.50 Wu YX(2012) - 2 44(-3.40~-1.48) 5.18
Peng ZH(2015) - -283(-3.24~-241) 1177 Yao ZD(2016) — -2.17(-2.67~-1.68) 7.20
Sun Y(2016) —=— 2.52(-2.88~-2.17) 12,52 You Y(2015) —— ~2.95(-3.38~-2.52) 7.46
Rong L(2018) —— 243(-277~-2.09) 12,67 Peng ZH(2015) —— -3.62(~4.09~-3.14) 7.29
Song WC(2015) s ~2.41(-2.98~-1.83) 9.69 Liu X(2017) = -1.84(-2.07~-1.62) 8.10
Xu Y(2017) —_— 193(.290--096) 577 Sun Y(2016) - ~1.49(=1.79~-1.19) 7.90
Overall (P=70.6%,P=0.000)  <o> 2.40(-270,-2.11)  100.00 Rong L(2018) — SN el
Song WC(2015) —— ~0.93(=140~-0.47) 732
Note : Weights are from random effects analysis Xu Y(2017) —_— ~0.95(~1.78~-0.11) 5.71
368 308 Overall (P=89.8%.P=0.000) <> ~197(-232--161)  100.00
Note: Weights are from random effectstanalysis
T T
-4.09 0 409
Figure 4 A secondary analysis of the surgical time Figure S Meta-analysis of comparison of hospitalization
between ESD and surgery groups time between ESD and surgery groups
I Lower CI limit © Estimate | Upper CI limit Study SMD(95%CI) Weight(%)
Shi DM(2017) I I Shi DM(2017) —=— ~2.24(-2.65~-1.83) 9.18
Xu G(2016) | | ! Xu G(2016) —— ~1.14(~1.59~-0.69) 8.80
Ye CR(2017) | | Ye CR(2017) —_— ~2.61(~3.33~-1.90) 6.07
Zhu JY(2017) I Zhu 1Y(2017) — “2.01(-2.39~-1.62) 9.19
Zheng XL(2016) | | Zheng XL(2016) —r— ~1.58(-2.08~-1.07) 8.17
Wu YX(2012) | | Wu YX(2012) & —2.44(-3.40~-1.48) 434
Yao ZD(2016) | | Yao ZD(2016) —— 2.17(-2.67--1.68) 827
You Y(2015) | | Liu X(2017) —=- ~1.84(=2.07~-1.62) 11.15
Peng ZH(2015) | I Sun Y(2016) Tl -1.49(-1.79~-1.19) 10.39
Liu X(2017) i Rong L(2018) San ~1.60(-1.91~-1.30) 10.39
Sun Y(2016) | Song WC(2015) . ~0.93(~1.40~-0.47) 8.58
Rong L(2018) | | | Xu Y(2017) T ~0.95(~1.78~-0.11) 5.15
Song WC(2015) | | | Overall (P=75.3%.P=0.000) <.> ~1.73(~1.98~-1.48) 100.00
Xu Y(2017) | | Note : Weights are from random effects! analysis
) T
-2.07 -2.00 -1.89 -1.79 -1.69 34 0 34
Figure 6 Sensitivity analysis of the hospitalization Figure 7 A secondary analysis of the hospitalization
time comparison between ESD and surgery groups time between ESD and surgery groups
A7 AN
N 3 1 i
Table 2 Results of publishing bias test
Variables t P . »
) > EE I b Sf Op
— HhEEF RN E 98 890 97 VR 2 Bl A el
Surgical time -0.05 0.959

Hospitalization time ~0.63 0.539 ESD /& 30 “FEAi7E H A FF R N BRI T e R L 5
Hospitalization cost -2.07 0.072 W B N T AL IE B AR T Y RS

4’ @ r # 2019 jf‘ % 28 )& % 1 #8  China Cancer,2019,Vol.28,No.1




cost between ESD and surgery groups

Study SMD(95%CI) Weight(%)
Shi DM(2017) ~2.25(-2.66~-1.84) 10.80
Xu G(2016) ~1.05(~1.49~-0.61) 10.75
Ye CR(2017) & ~15.30(~18.23~-12.36) 428
Zhu JY(2017) -2.17(-2.57~-1.78) 10.83
Zheng XL(2016) ~3.06(-3.71~-2.41) 10.33
Wu YX(2012) - ~0.70(~1.44~0.04) 10.11
You Y(2015) ~6.93(=7.72~-6.15) 10.01
Liu X(2017) ~2.00(~2.24~-1.77) 11.04
Sun Y(2016) —2.46(-2.81~-2.11) 10.90
Rong 1(2018) ~1.75(-2.06~-1.45) 10.95
Overall (P=96.8%,P=0.000) ~3.01(-3.78~-2.24) 100.00
Note : Weights are from random effects analysig.
7152.2 0 15;.2

Figure 8 Meta-analysis of comparison of hospitalization

Study SMD(95%CI) Weight(%)
Shi DM(2017) —~+ ~2.25(-2.66~1.84) 14.08
Zhu JY(2017) —— -2.17(-2.57~-1.78) 15.42
Liu X(2017) —— ~2.00(=2.24~-1.77) 45.14
Rong 1(2018) e ~1.75(=2.06~-1.45) 2536
Overall (P=35.0%,P=0.202) -2.00(-2.16~-1.85) 100.00
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2.66

between ESD and surgery groups
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0.6

SE of SMD

Figure 10 A secondary analysis of the hospitalization cost

Figure 12 Bias analysis of hospitalization time between
ESD and surgery groups

| Lower CI limit O Estimate | Upper CI limit
Shi DM(2017) I |
Xu G(2016) | | f e @ |
Ye CR(2017)
Zhu JY(2017) |
Zheng XL(2016) | |
Wu YX(2012) | | o
You Y(2015) s <} i
Liu X(2015) o} |
Sun Y(2016) I (e |
Rong 1(2018) | | o 1
423 378 -3.01 224 71‘.76

Figure 9 Sensitivity analysis of hospitalization cost
comparison between ESD and surgery groups
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Figure 11 Bias analysis of surgical time between ESD
and surgery groups
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Figure 13 Bias analysis of hospitalization cose
between ESD and surgery groups
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