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Abstract

Background The efficacy of transoral incisionless fundo-
plication (TIF) performed with the EsophyX device (Red-
mond, Washington, USA) and its long-term outcomes in
gastresophageal reflux disease (GERD) are debated. We,
therefore, performed a systematic review with meta-anal-
ysis of studies evaluating the role of TIF in GERD.
Methods A systematic search of EMBASE, SCOPUS,
PubMed, and the Cochrane Library Central was performed.
All original studies reporting outcomes in GERD patients
who underwent TIF were identified. Only randomized
controlled trials (RCTs) evaluating the efficacy of TIF, and
prospective observational studies reporting outcomes after
TIF were included.

Results A total of 18 studies (963 patients) published
between 2007 and 2015 were identified, including five
RCTs and 13 prospective observational studies. The pooled
relative risk of response rate to TIF versus PPIs/sham was
244 (95 % CI 1.25-4.79, p = 0.0009) in RCTs in the
intention-to-treat analysis. The total number of refluxes
was reduced after TIF compared with the PPIs/sham group.
The esophageal acid exposure time and acid reflux
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episodes after TIF were not significantly improved. Proton-
pump inhibitors (PPIs) usage increased with time and most
of the patients resumed PPIs treatment at reduced dosage
during the long-term follow-up. The total satisfaction rate
after TIF was about 69.15 % in 6 months. The incidence of
severe adverse events consisting of gastrointestinal perfo-
ration and bleeding was 2.4 %.

Conclusions TIF is an alternative intervention in control-
ling GERD-related symptoms with comparable short-term
patient satisfaction. Long-term results showed decreased
efficacy with time. Patients often resume PPIs at reduced
doses in the near future.

Keywords Meta-analysis - GERD - Transoral incisionless
fundoplication - Esophagus - Endoscopy

Gastresophageal reflux disease (GERD) is a common
condition affecting people worldwide [1], resulting in
diminished quality of life and significant socioeconomic
burden in modern civilization [2]. Typical symptoms of
GERD include heartburn and regurgitation as well as other
adverse events caused by the reflux of stomach contents
into the esophagus [3]. Combinations of pharmacologic
therapy and lifestyle modifications represent the first-line
therapy for GERD. Although treatment with PPIs promotes
healing of esophagitis and satisfactory control of symp-
toms, up to 50 % of these patients experience symptom
relapse after a 3-year follow-up [4]. Further, PPIs are
ineffective in approximately 25-42 % of patients [5],
requiring higher doses of PPIs or surgical fundoplication.
Although laparoscopic fundoplication is considered the
gold-standard alternative for refractory GERD, which can
eliminate reflux and life-long dependence on PPIs [6], it is
invasive and associated with the risk of long-term adverse
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events such as dysphagia (5—12 %), inability to vomit or
belch, gas/bloat syndrome (19 %) and excessive flatulence
[7-9]. Minimally invasive therapies with fewer side effects
are, therefore, desirable. Transoral incisionless fundopli-
cation (TIF) is a relatively new endoscopic technique that
restores the valve at the gastroesophageal (GE) junction via
endoluminal fundoplication (ELF) using EsophyX™ (En-
doGastric Solutions, Inc., Redmond WA, United States).
TIF 1.0 is a gastro-gastric stapling technique and later TIF
2.0 creating an esophagogastric plication [10]. The TIF
procedure mimics traditional fundoplication surgery with
less invasiveness and has become increasingly popular in
recent years.

Reports showed that TIF was effective in reducing
typical and atypical GERD symptoms, eliminating daily
PPIs dependence, as well as normalizing distal esophageal
pH. Other studies reported substantial failures rates and the
long-term effects of TIF remain unclear. Wendling et al.
[11] published a systematic review of the impact of TIF in
2013, but no randomized controlled trials of TIF were
available at the time, including results with high-risk bias
from the observational studies. Recently, several RCTs and
long-term results of prospective observational studies were
published. We, therefore, conducted this meta-analysis of
these studies for the treatment of GERD.

Materials and methods

This systematic review has been registered in the PROS-
PERO International prospective register of systematic
reviews (www.crd.york.ac.uk/PROSPERO; Register No.
CRD42016032736) and complies with the criteria of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [12].

Search strategy

A systematic electronic search of EMBASE, SCOPUS,
PubMed, and Cochrane Central Register of Controlled
Trials using a combination of medical subject headings
(MeSH) and free text from inception to February 20,
2016, was performed. No language or publication date
limits were used. The abstract data were excluded and
only complete studies that underwent the full and rig-
orous peer review were included. The following search
terms were used, either as MeSH or free text input:
(Transoral Incisionless Fundoplication OR EsophyX OR
Transoral Fundoplication OR TIF) AND [Gastre-
sophageal reflux (MeSH) OR GERD OR GORD OR
gastroesophageal reflux]. We also searched Google
Scholar for the gray literature. The reference lists from
studies selected via electronic searches were manually

searched for additional relevant trials. Two reviewers
(XQ Huang and HT Zhao) performed this process inde-
pendently, with results compared for congruence, and a
senior investigator (SY Chen) was consulted when the
two evaluators’ opinions differed.

Selection criteria

To reduce the risks of bias, inclusion and exclusion criteria
was defined prior to the literature search. Since RCTs
represent the best evidence for interventional studies and
prospective observational studies provide us with long-
term results based on adequate sample size, both these
studies were included. Studies were eligible for inclusion if
they met the following criteria: (1) prospective studies
(interventional designs (RCTs) or observational designs);
(2) study subjects were patients with GERD requiring PPIs
and TIF with/without PPIs; and (3) average follow-up
duration was more than 90 days (3 months). If authors
published overlapping reports, the most updated results
were used to avoid double-counting. For long-term results
of observational studies, we combined results from the
same population. We excluded retrospective studies due to
the high risk of bias. No restrictions with respect to
patients’ age, ethnic group, or sex were imposed. If a
device other than EsophyX™ was used, the study was
excluded.

Data extraction

All data were extracted independently and crosschecked by
three investigators (XQ Huang, SY Chen and HT Zhao)
according to pre-specified inclusion criteria. Disagreements
were resolved by discussion. The following data were
extracted from each study: study design, study period,
publication year, country, study sites, sample size, TIF
technique (version 1.0 or 2.0), patient inclusion and
exclusion criteria, number of fasteners to deploy, subjec-
tive outcomes (symptomatic relief after TIF), objective
outcomes (esophageal 24-h acid exposure time, total
number of refluxes (including acid reflux and non-acid
reflux episodes) and acid reflux episodes after TIF and
PPIs/sham in 24 h), severe adverse events, and patient
satisfaction rate after TIF procedure.

When results were not directly reported, they were
estimated from other data using published methodology
[13, 14]. For instance, Kaplan—-Meier curves were read by
Engauge Digitizer version 5.2 (downloaded from http://
digitizer.sourceforge.net). The data from graphs were dig-
itized using the GetData Graph Digitizer version 2.26
(downloaded from http://www.getdata-graph-digitizer.
com/).
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Outcomes

Subjective outcomes included the overall response rate to
TIF and patient satisfaction rate after TIF procedures.
Responsiveness to TIF or control intervention was defined
as an improvement of at least 50 % in the GERD health-
related quality of life (GERD-HRQL) scores or remission
of heartburn and regurgitation; complete cessation of PPIs
usage was used if none of the outcomes above was
obtained. Objective outcomes include the esophageal acid
exposure time (% time pH < 4), 24-h total number of
refluxes, 24-h acid reflux episodes and the number of
patients with complete discontinuation or reduction in PPIs
usage. Severe adverse events were recorded to evaluate the
safety of TIF procedures as well.

Assessment of risk of bias

Quality assessment was performed independently by
authors (XQ Huang, HT Zhao). The risk of bias was
assessed following the instructions given in the Cochrane
Handbook for Systematic Reviews of Interventions [15].
Random sequence generation, concealment of allocation,
blinding of personnel and participants, incomplete outcome
data, selective reporting, and other sources of bias were
assessed to evaluate the methodological quality of RCTs.
Any disagreements in data extraction were resolved by the
senior author (SY Chen). For prospective observational
studies, the IHE (Institute of Health Economics) quality
appraisal tool for case series studies was used [16]. The
quality assessment checklist includes seven domains with a
total of eighteen items. Studies compliant with the items
are indicated with an asterisk in Table 3. A study com-
plying with 14 or more items (>70 %) was considered to
be of acceptable quality.

Statistical analysis

To summarize the available evidence of subjective and
objective outcomes in RCTs, we conducted meta-analyses
for each evaluated TIF. A random-effects model was based
on the DerSimonian and Laird approach pooling studies
across all analyses considering possible heterogeneity [17].
Dichotomous outcomes were analyzed with relative risk
(RR) along with 95 % confidence intervals (Cls) and
continuous outcomes as the mean difference (MD, inverse
variance methods) along with 95 % Cls using RevMan 5.3
software program (The Cochrane Collaboration, Oxford,
Oxford shire, UK). RR and its respective 95 % CI were
calculated as summary measures of the overall efficacy of
TIF using intention-to-treat (ITT analysis) and later per-
protocol analysis (PP analysis) as sensitivity analyses. A
two-tailed P < 0.05 was considered statistically significant.

@ Springer

Heterogeneity across studies was tested using inconsis-
tency (» and Chi-square (Cochrane Q) statistics [18].
Either Chi-square test p < 0.10 or I > 50 % indicates
substantial heterogeneity, which reflected the percentage of
variability in effect estimates due to heterogeneity as
opposed to chance alone. Sensitivity analyses were per-
formed by excluding any single studies with clinical or
methodological heterogeneous characteristics. Among
prospective observational studies, only outcomes after TIF
were analyzed; weighted averages were calculated for the
percentage of patients responsive to TIF, esophageal acid
exposure time, the ratio of patient cessation or reduction in
PPIs usage, and satisfaction rate.

Microsoft Excel (Microsoft, Redmond, WA) and SPSS
(SPSS, Chicago, IL) were used to produce descriptive
statistics. For continuous variables, the mean and standard
deviation (SD) were recorded from each study when
available. For studies not reporting standard deviations or
in which they were not calculated from the reported con-
fidence intervals, median, standard errors, P values, fig-
ures and the reported mean of the study were used in the
meta-analysis without undue bias. The estimates of stan-
dard deviation were performed according to the reported
methods [15, 19].

Results
Studies

The flowchart identifies the process of manuscript enlist-
ment (Fig. 1). Titles and abstracts of 725 papers were
initially identified and reviewed, with 62 papers retrieved
for full review. Of these, 42 papers were excluded for
various reasons as presented in Fig. 1. Twenty studies were
eligible containing five RCTs (two reports [20, 21] were
based on the same RCT) and 13 prospective observational
studies (two reports [22, 23] were based on the same trial).

A total of 18 studies (963 patients) published between
2007 and 2015 were identified, since the Esophy™ was
approved by the FDA in 2007. Most of the studies excluded
patients with large hiatal hernia exceed 2 or 3 cm and
BMI > 30 or 35 kg/m2; two studies excluded large hiatal
hernia (>5 cm); one excluded any patients with hiatal
hernia; and one trial excluded patients with BMI > 40 kg/
m?2. In these 18 studies, five observational studies used the
TIF 1.0 technique while the remaining eight studies and all
the five RCTs used the TIF 2.0 technique. The average
number of fasteners deployed among 832 available TIF
procedures was 18 =+ 4 fasteners per patient.

The summary of included RCTs and prospective
observational  studies is displayed in  Table I
[20, 21, 24-27] and Table 2 [22, 23, 30-41].
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v " | reviewing abstracts (n = 457)
Full-text articles assessed for Full-text articles excluded, with
> e"g'_b'l'ty reasons (n = 42)
% (n=62) Used device other than
B EsophyX™=5
i »| Animals trials=1
No outcomes data available=3
v Abstracts=16
— Studies included in qualitative Retrospective studies=8
synthesis Case report=1
(n=20) Duplicate population=8
Randomized Clinical Trials=6
(2 duplicate population)
- Prospective Observational
3 studies=14
% (2 duplicate population)
(=
\ A
RCTs included in meta-analysis
(n=5)
Table 1 Characteristics of RCTs included
First author (ref)  Publication  Study Country® Study TIF  Patients  Patients Fasteners  Severe
years period sites undergoing TIF adverse events
Hakansson [24] 2015 2011-2013 Sweden 5 2.0 44 22 21 0
Hunter [25] 2015 2011-2013  USA 8 2.0 129 87 23 0
Rinsma [27] 2015 2008-2012  Netherlands 1 2.0 47 32 NR NR
Trad [20]° 2015 2012 USA 7 2.0 63 39 21 0
Trad [211° 2014
Witteman [26] 2015 2008-2011  Netherlands 1 2.0 60 40 18 3

NR not reported, ref reference
% According to the first author, if authors from several countries

° Two reports from the same trial

Risk of bias

All the five RCTs (six articles) were published between
2014 and 2015 and three of them were multi-centered. Trad
[20, 21] published two reports of the TEMPO randomized

clinical trial, and the preliminary six-month results were
extracted from both articles for analysis.

Risk of bias was assessed, indicating the high quality of
the trials with well-designed randomization and blindness.
Sources of bias include detection and attrition bias. In

@ Springer
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addition, three of these five RCTs were sponsored by
EndoGastric Solutions, Redmond, WA (Fig. 2).

Thirteen prospective observational studies (14 articles)
were scored using the ICH quality appraisal tool for case
series. Cadiere [22, 23] had two papers reporting the results
from the same study in 2008 and 2009. All of these 13
studies had 14 or more yes responses (=70 %) that were
considered to be of acceptable quality (Table 3).

Subjective outcomes
Responsive rate to TIF

As shown in Fig. 3A, RR of treatment response was ana-
lyzed using the intention-to-treat (ITT) principle in four
RCTs reporting remission of GERD-related symptoms
[20, 24-26]. Among patients who underwent TIF, 124 of
them (65.96 %) attained the standard of responsiveness in

6 months, compared with 30 patients (30.48 %) among
those who did not undergo TIF. The pooled RR was sig-
nificantly higher at 2.44 (95 % CI 1.25-4.79, p = 0.009)
with an I of 70 % and Chi-square of 10.07 in patients who
underwent TIF compared with the controls. The per-pro-
tocol analysis was performed in sensitivity analyses
(Fig. 3B). This RR was similar at 2.35 (95 % CI 1.30—-4.26,
p = 0.005) with an I* of 65 % and Chi-square value of
8.54.

Among patients who were responsive to TIF in
prospective observational studies, the mean responsive rate
weighted by sample size in 6 months and 1-6 years was
shown, respectively (Fig. 4). Among these 13 trials, two
provided results in 3 months (n = 32), nine in 6 months
(n = 439), seven in 12 months (n = 329), three in
24 months (n = 81) and 36 months (n = 105), and only
one showed results after 4, 5, and 6 years of follow-up
(n = 24, 19, 14). This curve indicated GERD symptoms
recurrence over time after TIF.

Fig. 2 Summary of risk of bias
of included RCTs
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Table 3 continued

Testoni

Wilson
[41]

[40]

Muls

Bell
[38]

Witteman
[37]

Testoni
[36]

Petersen
[35]

Frazzoni
[34]

Testoni
[33]

Demyttenaere
(32]

Repici

Cadiere
[31]

[30]

Cadiére
[22]

Study ID

[39]

Are adverse events reported?

*

Are the conclusions of the study supported by

results?

Competing interests and sources of support

*

Are both competing interest and source of

support for the study reported?

15

16 18

14 16 16 15 17

16

17 15 15

15

Total score

Objective outcome
Acid exposure time

There were five RCTs comparing the esophageal acid
exposure time with the control after TIF. The mean dif-
ference (MD) in the % acid exposure time between
patients who treated with and without TIF was —0.34
(95 % CI —4.02 to 3.33, I = 87 %, p = 0.85; Fig. 5A).
Hakansson [24] and Hunter [25] reported comparisons
between TIF and sham groups without PPIs. Therefore,
subgroup analyses were performed. The results showed
that TIF significantly reduced intraesophageal acid expo-
sure time in GERD patients without PPIs therapy, the MD
was —4.25 (95% CI —7.87 to —0.63, I =78 %,
p = 0.02; Fig. 5B). Thus, TIF procedure showed similar
efficacy with respect to esophageal acid exposure time
compared with PPIs and improved patients’ acid exposure
time compared with sham groups.

Changes in total number of refluxes

Three RCTs evaluated the total reflux episodes before and
after TIF procedure [25-27]. A meta-analysis of the reduction
of total reflux episodes was performed. Patients undergoing
endoscopic fundoplication (n = 150) yielded significant
reduction in reflux episodes compared with those who did not
(n = 73), with amean difference of —29.07 (95 % CI —39.17
to —18.98, F = 45 %, p < 0.00001; Fig. 6).

Acid reflux episodes

Two RCTs [20, 27] reported the incidence of acid reflux
episodes before and after TIF therapy. A meta-analysis of
changes in acid reflux episodes was performed using a
random-effects model. Patients undergoing endoscopic
fundoplication (n = 71) showed no significant differences
from those who received PPIs therapy (n = 36), with a
mean difference of 1043 (95 % CI —4.02 to 24.88,
I’ =0 %, p=0.16; Fig. 7).

PPIs usage

In 13 prospective observational studies, the tendency for
resumption of PPIs in GERD patients who underwent TIF
procedure is shown in Fig. 8. The mean of PPIs cessation
or reduction ratio in GERD patients who underwent TIF
were calculated in each follow-up period compensating for
sample size. Although most of the patients resumed PPIs
in the long-term follow-up, the doses were reduced com-
pared with their previous dosage.

@ Springer
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A TIF Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hakansson 2015 17 22 3 22 20.2% 5.67 [1.93, 16.62] .
Hunter 2015 58 87 19 42 37.2% 1.47 [1.02, 2.12] i
Trad 2015 29 39 9 21 33.2% 1.74 [1.02, 2.94] —
Witteman 2015 20 40 1 20 9.4% 10.00 [1.44, 69.26]
Total (95% CI) 188 105 100.0% 2.44 [1.25, 4.79] -
Total events 124 32
[T 2 _ - 2 — — 12 = 0, I + + {
Heterogeneity: Tau® = 0.28; Chi®* = 10.07, df = 3 (P = 0.02); I° = 70% ho1 o 10 100

Test for overall effect: Z = 2.60 (P = 0.009)

Favours [Control] Favours [TIF]

B TIF Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Hakansson 2015 16 21 3 18 18.6% 4.57 [1.58, 13.20] I —

Hunter 2015 54 81 17 38 38.1% 1.49[1.01, 2.19] i
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Fig. 4 Long-term efficacy of TIF in prospective observational studies

Satisfaction

The satisfaction data on TIF procedure were available in 10
observational studies. Satisfaction rates ranged from 45 to
86 % at a mean of 6 months, and the weighted average rate
was 69.15 %.

Severe adverse events

There were 16 studies (4 RCTs and 12 prospective obser-
vational trials) reporting the occurrence of severe adverse
events. As a whole, 19 severe adverse events occurred in a
total of 781 patients who underwent TIF, considering the
incidence rate of 2.4 %. Severe adverse events included
seven perforations, five cases of post-TIF bleeding, four
cases of pneumothorax, one requiring intravenous antibi-
otics, and one involving severe epigastric pain. One death
was reported 20 months after the TIF procedure.

@ Springer

Discussion

A large population of GERD patients with poorly con-
trolled symptoms following PPIs usage or daily depen-
dence on PPIs is actively seeking an effective anti-reflux
procedure. Long-term PPIs usage is expensive and has
several well-known side effects. Laparoscopic nissen fun-
doplication is the surgical “golden standard” [6]. However,
endoscopic treatments are less invasive. Endoscopic treat-
ments for GERD include Stretta procedure, EndoCinch
plication, medigus ultrasonic surgical EndoStapler, tran-
soral incisionless fundoplication, and injection/implanta-
tion techniques [28]. Among these endoscopic
interventions, TIF with EsophyX™ device results in
anatomical valve reconstruction, and represents the most
promising therapy for GERD. Therefore, we only discussed
EsophyX™ for treatment of GERD in this meta-analysis.
EsophyX™ device is inserted orally within a thin, flexible
tube with a surgeon operating the device and an assistant
operating the gastroscope. The procedure typically takes
less than an hour under general anesthesia. It allows the
patient to return to work and normal activities within a few
days after the TIF procedure. The initial TIF 1.0 technique
creates a gastro-gastric plication using the fasteners cen-
trally on the greater curvature at the squamocolumnar
junction of the esophagus to the fundus of the stomach.
Successively, the TIF 2.0 technique generates a physio-
logical valve via fasteners placed on the far posterior and
anterior sides of the lesser curvature with additional fas-
teners placed 1-3 cm proximal to the GE junction [29]. In
2007, the first European prospective, multicenter study on
TIF was conducted by Cadiere et al. [22], after which the
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Fig. 8 Long-term outcomes of PPIs usage after TIF in prospective
observational studies

approval of EsophyX™ device by the United States Food
and Drug Administration (FDA) followed. Since then,
multiple reports examining the short-term and long-term

outcomes after TIF procedures were published. Wendling
et al. [11] summarized the outcomes of 15 retrospective
and prospective observational studies of TIF in 2013.
Clinical evaluation of EsophyX™ is required to provide
clear-cut recommendations.

This systematic review of 18 studies compared the
short-term effects of TIF with PPIs/sham in the latest
published RCTs and summarized the long-term efficacy
and safety after the TIF procedure. However, data analysis
was hampered by a lack of standardization in primary and
secondary outcomes. Here, we used RR to evaluate the
remission rate of GERD symptoms between endoscopic
therapy and PPIs to reduce the risk of bias associated with
subjective measuring systems.

Among these 18 studies, nearly all the enrolled patients
required daily PPIs, failed to respond to PPIs, or were
intolerant to PPIs before TIF. These GERD patients
experience diminished quality of life with typical or
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atypical GERD symptoms. Patients enrollment in these
studies represents GERD patients in daily clinical practice.
Selected patients with hiatal hernias less than 2 or 3 cm and
BMI < 30 or 35 kg/m? were primarily included. The mean
fasteners deployed were 18 per procedure that confor-
mance to the goal of EsophyX to deploy all 20 fasteners as
10 plications sets [10].

In these five well-designed RCTs, TIF using Eso-
phyX™ showed beneficial effects on GERD patients in
subjective outcomes. Both TIF and PPIs/sham group
demonstrated comparable efficacy in reducing esophageal
acid exposure time % and acid reflux episodes, without any
statistical difference. The GERD develops from two
essential factors: (a) the gastrointestinal contents and
(b) the anti-reflux mechanism, which largely depends on
the lower esophageal sphincter (LES) and the anatomic
configuration of the GE junction. The mechanism of PPIs
in treating GERD is mainly through inhibiting acid secre-
tion; however, nonacid refluxes remain. It is similar to
other fundoplication surgeries in that TIF increases the
pressure within the LES, resulting in a reduction in total
reflux episodes, including acid refluxes. Therefore, TIF has
decreased acid reflux episodes when compared to PPIs and
decreased acid exposure time when compared to the sham
group. However, the long-term follow-up outcomes in the
included prospective observational studies indicate
decreased overall efficacy with time. PPIs usage led to
dependence and even increased PPIs dosage with time.
Similarly, the response rate to TIF decreased in our anal-
yses of observational studies. Next generation of TIF and
selected GERD patients are required to reach the similar
efficacy of Nissen procedure.

Previous cost-effective study showed that EsophyX was
more expensive and less efficacious than Nissen procedure
according to the early results of TIF [42]. In the future,
further studies of the cost-effectiveness of TIF for the
treatment of GERD should include medications and eco-
nomic endpoints for long-term follow-up before clinical
application.

Limitations of our meta-analyses include the high
degree of heterogeneity among included studies. We
included RCTs comparing TIF with both sham and PPIs
groups. These RCTs defined the treatment response dif-
ferently, resulting in significant heterogeneity. However, it
is acceptable clinically since our focus was on improve-
ment in GERD symptoms regardless of PPIs usage.

Our study is the first systematic assessment of the effi-
cacy and long-term outcomes of TIF for GERD. We have
provided reliable results of TIF by pooling the results of
RCTs and long-term prospective observational studies. The
analyses of objective and subjective outcomes enable
clinical decision making by physicians for treatment of
patients with GERD.

@ Springer

In conclusion, pooled results of TIF 1.0 and 2.0 showed
that TIF is an alternative intervention in controlling GERD-
related symptoms for selected GERD patients, with severe
adverse events occurred in 2.4 % of patients consisting of GI
perforation and bleeding. However, its efficacy decreases
with time. And the satisfaction rate measured in 6 months
was 69.15 %. GERD patients who underwent TIF usually
resume PPIs therapy at reduced doses in the near future.
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