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A network Meta-analysis of endoscopic treatment of
gastroesophageal reflux disease

Qi-de Xu, Min Cui, Hai-kun Wang, Ping Yao
(Department of Gastroenterology, the First Affiliated Hospital of Xinjiang Medical University,
Urumgqi, Xinjiang 830011, China)

Abstract: Objective Currently, radiofrequency ablation (RF), transoral incisionless fundoplication (TIF), and
anti-reflux mucosectomy (ARMS) are the main endoscopic treatment methods for gastroesophageal reflux disease
(GERD). However, there is still a lack of direct comparison between any of the two methods to prove the best
surgical method. The article uses the network Meta-analysis method to compare the efficacy of three endoscopic
treatment methods in the treatment of GERD. Methods CBM, CNKI, VIP, WanFang Data, Cochrane Library,
PubMed, Embase and Medline were comprehensively searched. Search for randomized controlled trial (RCT) of RF,
TIF, and ARMS for GERD published before December 1, 2021. Articles that met the inclusion criteria were screened
and the quality of the literature and the risk of bias were assessed according to the Cochrane 5.1 manual criteria.

Network analysis and order ranking were performed using RevMan 5.4 software, ADDIS 16.6 software and Stata
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19.0 software. Results 950 patients were included in 16 studies. The control group was treated with proton pump

inhibitor (PPI) or Sham surgery, and the experimental group was treated with RF, TIF or ARMS; The quality

evaluation results of the included literatures showed that 11 literatures were high quality, and the other 5 literatures

were low quality; The net-work Meta ranking results show that ARMS has the best effect in stopping medication,

followed by RF, and TIF is relatively poor; In terms of acid reflux time of pondus hydrogenii (pH) < 4.2, ARMS has

the best effect, followed by RF, and TIF is relatively Poor; ARMS has the best effect in controlling lower esophageal

pressure, followed by TIF, and RF is relatively poor; In terms of health-related quality of life (HRQL) scores, ARMS

has the best effect, followed by TIF, and RF is relatively poor. Conclusion Evidence from clinical trials on the three

endoscopic treatment methods shows that ARMS is the best in the above four aspects, and can be used as the first

choice for non-drug treatment of GERD.

Keywords: gastroesophageal reflux disease; radiofrequency ablation; transoral incisionless fundoplication;

anti-reflux mucosectomy; network Meta-analysis
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Table 1 Basic characteristics of the included studies
AT R0y E% BPEC(CEs A IRa)  THirt X BEUIETE A SRR
ABDEL AZIZ 4" 20104F Z1ES 12/12 RF Sham 12 DOB®@
CORON 2" 2008 4 Tl 20/20 RF Sham 6 @®
KALAPALA £ 20174F EpE 10/10 RF Sham 3 ®
HE 4§12 20204F i 28/21 RF PPI 6 D@
ARTSZ&1! 20124F Rl lin) 22/22 RF PPI 3 OO0
CORLEY M 2003 4F EHE 25/31 RF PPI 6 @®@
HERNANDEZ MONDRAGON 45! 20204 EKHE 108/108 ARMS PPI 3/6/12/24 D@
HEDBERG 5! 20194F = 19/19 ARMS PPI 6 @
PR 20204 A 6/6 ARMS PPI 1/6 )
BRETli 20194F LS| 6/6 ARMS PPI 3/6 @
YOO %) 20204 H A 33/33 ARMS PPI 6 @@
RINSMA %20 20154 fap 2% 32/15 TIF Sham 6 @@
WITTEMAN %521 20154F EKHE 37/20 TIF PPI/Sham 6/12 O2B3®@
TESTONI %122 20154F IO 20/20 TIF PPI/Sham 6 QB
TESTONI £ 20104F R 50/50 TIF Sham 6/24 ®
HUNTER 424 20154F eS| 87/42 TIF Sham 6 )
78 : OFF 1L IRZG A @pH < 4.2 BIRR RO ] @& T BUE F1; @HRQL )
Random sequence generation (selection bias) _:.
Allocation concealment (selection bias) NS B
Blinding of participants and personnel (performance bias) RN BN
Blinding of outcome assessment (detection bias) - _
Incomplete outcome data (attrition bias) —-
Selective reporting (reporting bias) NN
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:U% 25:% 5(;% ?Elr% 1 DO%:
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Fig.2 Plot of risk bias for included studies
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Table 2 Meta—analysis of direct comparison among treatment methods
. Ry e ioalll Meta 43 #7455
xSl WATFFEL MD 5§ OR{i (95%CI)
r PAE
(A EPN OR(95%CI)
RF vs PPI 3 5.29(2.24 ~ 12.50) 0.0% 0.009
RF vs Sham 2 22.96(4.10 ~ 128.64) 0.0% 0.001
TIF vs PPI 2 1.36(0.11 ~ 16.99) 83.2% 0.770
ARMS vs PPI 5 112.28(72.03 ~ 175.03) 0.0% 0.035
pH < 4.2 (12 SR I MD(95%CI)
RF vs PPI 2 0.27(-1.20 ~ 1.74) 0.0% 0.060
RF vs Sham 2 -2.30(-3.90 ~ -0.68) 0.0% 0.001
TIF vs PPI 2 1.05(-0.07 ~2.17) 0.0% 0.320
TIF vs Sham 2 ~2.56(~4.65 ~—0.48) 0.0% 0.001
ARMS vs PPI 8 -10.46(~14.35 ~ -6.56) 85.9% 0.030
T BT MD(95%CI)
RF vs PPI 2 3.24(2.18 ~4.30) 0.0% 0.040
RF vs Sham 4 4.17(-0.03 ~ 8.38) 87.8% 0.150
TIF vs PPI 4 3.66(2.77 ~ 4.55) 42.5% 0.010
TIF vs Sham 2 2.38(0.73 ~ 4.03) 0.0% 0.020
ARMS vs PPI 1 4.40(-0.56 ~ 9.36) NA 0.190
HRQL P4 MD(95%CI)
RF vs PPI 1 -5.00(-8.48 ~ -1.52) NA 0.020
RF vs Sham 2 ~11.47(~14.76 ~ -8.18) 0.6% 0.011
TIF vs PPI 3 -11.97(~17.32 ~ -6.62) 69.4% 0.045
TIF vs Sham 2 -21.78(~33.54 ~ =10.03) 78.3% 0.001
ARMS vs PPI 9 ~21.04(-25.61 ~-16.47) 60.2% 0.001
SRR, BB IR AU TS, PPLAY S R ELEE LA R . RF LT Sham IR RICE
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Fig.3 Mesh Meta—analysis network evidence map
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Table 3 Consistency detection of included studies
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93%C1 Loop-specific 05%C1 Loop-specific 95%5C1 Loop-specific
Loop F (truncated) Heterogeneity(T2) Loop F (truncated) Heterogeneity(T3) Loop IF (truncated) Heterogeneity(T?)
PPI-RF-Shame-TIF 101 (0.00, 4.15) 0000 PPI-RF-Shame-TIF 057 (0.00, 492) 1453 PPLRF-Shame-TIF 128 (000, 1420) 8971
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Fig.4 Evidence diagram of non conformance inspection
x4 MK Meta LR
Table 4 Network Meta—analysis results
Gt i [EAIN I EPN pH < 4.2 (YR S s A BETBRES HRQL P43
Z 71N N
. OR(95%CI) MD(95%CI) MD(95%CI) MD(95%CI)
TIF
ARMS 0.01(0.00 ~ 0.06) 10.37(4.49 ~ 17.81) -1.10(-8.63 ~ 6.10) 8.79(1.17 ~17.23)
RF 0.16(0.02 ~ 1.39) 0.57(-7.60 ~ 3.46) -0.73(-4.21 ~2.49) -7.68(-17.29 ~ 1.48)
PPI 1.04(0.31 ~5.82) 0.85(-4.69 ~ 6.36) 3.28(0.74 ~5.61) -12.14(-18.27 ~-5.40)
ARMS
RF 20.34(3.73 ~ 103.33) -9.82(-17.02 ~-3.92) 0.36(-7.63 ~ 8.01) -16.41(-27.21 ~-6.72)
PPI 129.28(53.06 ~ 341.67) -9.59(-14.02 ~ -6.25) 4.33(-2.46 ~ 11.47) -20.97(-25.77 ~ -16.41)
RF
PPI 6.31(1.72 ~27.05) 0.28(-5.38 ~5.83) 3.99(0.97 ~7.17) -4.47(-13.07 ~5.17)
245 DINFFR & LR ARAT 0 MR Mera 2 AT H DRI R RA R OTEESRIEE T BRI Ty

Jp 25 R (DR IE IR N B0l o R T 2500
FF K K ARMS . RF FI TIF, & % 4 R 5 51
1.00, 0.95F10.46, EW . 7E3MNE FIHIT Ik
1, ARMS e A ol BBl R 4 1k R 2y ; @FE
pH < 4.2 R K B Ia1 5 T, LI PRI 7RI Uk hy
ARMS. RF FITIF, & JFHE% 45550 1.00, 0.33 Fl
0.15, KM : E3FNE TIRIT LT, ARMS X i

o G RYF R0 7 AR A ARMS . TIF FITRF, Fk
JEAE SR 3 ) 0.98 . 0.94 F10.80, . fE3FP N
BRI T T, ARMS XIS T BRI RA
B @FE HRQL W4 J7 1, FL I RT3 5 4R Kk
ARMS. TIF I RF, &ML 550 098, 0.94 Fl
0.80, W : E3F NG TIRIT ik, ARMSXT
/> HRQL I3 e 8. WA S LA 5,
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*5 WMEREHR (Rank 14R)
Table 5 Probability best ranking(Rank 1 results)

PPI 0.00 0.00 0.00 0.03
RF 0.00 0.00 0.34 0.00
Sham 0.00 0.00 0.00 0.00
ARMS 1.00 1.00 0.53 0.98
TIF 0.00 0.00 0.13 0.02

Rank 1 5t -Rank5 fz 2%

PPL RF

|[#Rank ImRank2 Rank3 Rank4#Rank3

Sham  ARMS

A
TR
Rank I fizfE-Rank5 22

PPIL RF

Sham
[*Rank 1% Rank2 Rank3 Rank4*Rank3

ARMS TIF

C

Rank | fizf:-Rank5 2%

PPIL

RF Sham  ARMS
[*Rank 1% Rank2 Rank3 Rank4*Rank3
B

WA
Rank I fizff-Rank5 22

TIF

207

PPI RF ARMS
[#*Rank 1% Rank2 Rank3 Rank4%Rank$

D

Sham

TIF

A IEIRES AHLG B pH < 4.2 IR RG] 5 C B T BR 15D HRQLAT >
5 AEERIERIBEAF
Fig.5 Probability ranking of different outcome indicators
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