Accepted Manuscri Pt Submission Date: 2022-03-28
Accepted Date: 2022-07-05

Publication Date: 2022-07-07

Endoscopy International Open

Anti-reflux versus conventional self-expanding metal stents in the palliation of
esophageal cancer: A systematic review and meta-analysis

Jodo Guilherme Ribeiro Jordao Sasso, Diogo T de Moura, Igor M Proenca, Epifanio S do Monte Junior, Igor B Ribeiro, Sergio A San-
chez-Luna, Spencer Cheng, Alexandre M Bestetti, Angelo So Taa Kum, Wanderley M Bernardo, Eduardo G de Moura.

Affiliations below.
DOI: 10.1055/a-1894-0914

Please cite this article as: Ribeiro Jord3o Sasso |, de Moura D T, Proenca | M et al. Anti-reflux versus conventional self-expanding metal
stents in the palliation of esophageal cancer: A systematic review and meta-analysis. Endoscopy International Open 2022. doi: 10.1055/
a-1894-0914

Conflict of Interest: Dr. Diogo Turiani Hourneaux De Moura: BariaTek - Advisory Board Member (Consulting fees)

Dr. Sergio A. Sanchéz-Luna: Recipient of the 2021 American Society for Gastrointestinal Endoscopy (ASGE) Endoscopic Training Award
by the ASGE and Fuijifilm. This was not relevant to this study.

Dr. Eduardo Guimaraes Hourneaux De Moura: Olympus - Consultant (Consulting fees), Boston Scientific - Consultant (Consulting fees).
They were not relevant to this study.

Abstract:

BACKGROUND AND AIMS: Self-expanding metal stents (SEMS) are an effective palliative endoscopic therapy to reduce dyspha-
gia in esophageal cancer. Gastroesophageal reflux disease (GERD) is a relatively common complaint after non-valved conventio-
nal self-expanding metal stent placement. Therefore, valved self-expanding metal stents (SEMS-V) were designed to reduce the
rate of GERD symptoms. We aim to perform a systematic review and meta-analysis comparing the two stents.

MATERIAL AND METHODS: This is a systematic review and meta-analysis including only randomized clinical trials (RCT) com-
paring the outcomes between SEMS-V and non-valved self-expanding metal stents (SEMS-NV) following the Preferred Repor-
ting Items for Systematic Reviews and Meta-analysis guidelines. The risk of bias was assessed using the Cochrane Risk of Bias 2
tool. Data were analyzed with the Review Manager Software. Quality of evidence was evaluated using the Grading of Recom-
mendations Assessment, Development, and Evaluation guidelines.

RESULTS: Ten randomized clinical trials including a total of 467 patients, 234 in the SEMS-V group and 233 in the SEMS-NV
group, were included. There were no statistically significant differences regarding GERD qualitative analysis (RD -0.17; 95% CI
-0.67,0.33; p = 0.5) and quantitative analysis (SMD -0.22; 95% CI -0.53, 0.08; p = 0.15) technical success (RD -0.03; 95% CI -0.07,
0.01; p = 0.16), dysphagia improvement (RD -0.07; 95% CI -0.19, 0.06; p = 0.30), and adverse events (RD 0.07; 95% CI -0.07,
0.20; p=0.32).

CONCLUSION: Both SEMS-V and SEMS-NV are safe and effective in the palliation of esophageal cancer with similar rates of
GERD, dysphagia relief, technical success, adverse events, stent migration, stent obstruction, bleeding, and improvement of the
quality of life.
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ABSTRACT

BACKGROUND AND AIMS: Self-expanding metal stents (SEMS) are an effective
palliative endoscopic therapy to reduce dysphagia in esophageal cancer.
Gastroesophageal reflux disease (GERD) is a relatively common complaint after non-
valved conventional self-expanding metal stent placement. Therefore, valved self-
expanding metal stents (SEMS-V) were designed to reduce the rate of GERD
symptoms. We aim to perform a systematic review and meta-analysis comparing the

two stents.

MATERIAL AND METHODS: This is a systematic review and meta-analysis
including only randomized clinical trials (RCT) comparing the outcomes between
SEMS-V and non-valved self-expanding metal stents (SEMS-NV) following the
Preferred Reporting Items for Systematic Reviews and Meta-analysis guidelines. The
risk of bias was assessed using the Cochrane Risk of Bias 2 tool. Data were analyzed
with the Review Manager Software. Quality of evidence was evaluated using the

Grading of Recommendations Assessment, Development, and Evaluation guidelines.

RESULTS: Ten randomized clinical trials including a total of 467 patients, 234 in the
SEMS-V group and 233 in the SEMS-NV group, were included. There were no
statistically significant differences regarding GERD qualitative analysis (RD -0.17;
95% CI -0.67, 0.33; p = 0.5) and quantitative analysis (SMD -0.22; 95% CI -0.53,
0.08; p = 0.15) technical success (RD -0.03; 95% CI -0.07, 0.01; p = 0.16), dysphagia
improvement (RD -0.07; 95% CI -0.19, 0.06; p = 0.30), and adverse events (RD 0.07;
95% CI -0.07, 0.20; p = 0.32).

CONCLUSION: Both SEMS-V and SEMS-NV are safe and effective in the
palliation of esophageal cancer with similar rates of GERD, dysphagia relief,
technical success, adverse events, stent migration, stent obstruction, bleeding, and

improvement of the quality of life.

Keywords: Esophagus cancer; endoscopy; dysphagia; reflux; stent
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Cancer: CA

Gastroesophageal junction: GEJ

Gastroesophageal reflux disease: GERD

Quality of life: QoL

Self-expanding metal stents: SEMS

Adverse events: AE

Valved self-expanding metal stents: SEMS-V
Non-valved self-expanding metal stents: SEMS-NV

Randomized clinical trials: RCTs

. International Prospective Register of Systematic Reviews: PROSPERO

. Preferred Reporting Items for Systematic Reviews and Meta-analysis:

PRISMA

Version 2 of the Cochrane Risk-of-Bias tool for Randomized Trials: RoB2
Grading of Recommendations Assessment, Development, and Evaluation:
GRADE

[-125 seed-loaded stent: ISS

Proton pump inhibitor: PPI

Health-related Quality of life: HRQL



INTRODUCTION

The incidence of esophageal cancer (CA) was estimated to be more than
600,000 cases worldwide in 2020, associated with a 5-year survival rate of 19.9%,
making it one of the most deadly malignancies[1,2]. There has been an increase in the
incidence of gastroesophageal junction (GEJ) cancer in young patients with Barrett’s
esophagus, which raises annually due to an increase in the incidence of obesity, which
subsequently increases the risk of gastroesophageal reflux disease (GERD), a well-
known risk factor for adenocarcinoma of the distal esophagus[3-5].

The cornerstone of treatment is complete resection; however, patients
unfortunately present symptoms once they are at an advanced stage of their disease.
For that reason, resection is not feasible in most cases, and thus therapeutic
approaches to improve the patients’ quality of life (QoL) are needed[6]. Self-
expanding metal stents (SEMS) are widely indicated to improve dysphagia and
increase calorie intake, both of which are independent causes of poor prognosis, and
thus are considered the standard of care for the palliation of symptoms in this
population of patients, especially in the presence of a tracheoesophageal or
bronchoesophageal fistula[7,8].

The main adverse events (Aes) that impact the QoL of patients using SEMS
are post-procedural pain, dysphagia recurrence, migration, and gastroesophageal
reflux disease (GERD)[9,10]. Unfortunately, GERD can occur in about 7% of
patients, due to obliteration of the lower esophageal sphincter due to the inherent
mechanism of the SEMS, and thus can also be associated with bronchoaspiration, a
life-threatening complication, especially for these patients[10,11]. Therefore, it has
been proposed that valved SEMS (SEMS-V) could theoretically improve patients’
QoL, reducing GERD symptoms with the same clinical efficacy and safety as the non-
valved SEMS (SEMS-NV).

To evaluate the best evidence available in the literature regarding the efficacy
and safety of SEMS-V compared to the SEMS-NV, we aim to perform this systematic
review and meta-analysis based only on randomized clinical trials (RCT) to deliver

the highest grade of evidence and recommendation.



MATERIAL AND METHODS

Protocol registration

This study protocol was registered in the International Prospective Register of
Systematic Reviews (PROSPERO) under the file number CRD42021258196 and was
approved by the Ethics Committee of Hospital das Clinicas, Faculty of Medicine at
The University of Sdo Paulo. This systematic review and meta-analysis was
performed in conformity with the recommendations from the Cochrane Handbook of
Systematic Reviews of Interventions and the Preferred Reporting Items for Systematic

Reviews and Meta-analysis (PRISMA) guidelines[12].

Eligibility criteria

All relevant published abstracts and full-text manuscripts, regardless of
language and year of publication, were included. The eligibility criteria included
RCTs comparing SEMS-V versus SEMS-NV in the palliative treatment of esophageal
cancer in patients over 18 years of age. The exclusion criteria were studies that were

not RCTs or RCTs in which it was not possible to retrieve the required data.

Information Sources

We performed individualized searches in multiple electronic databases
including MEDLINE, Embase, Cochrane, LILACS, clinicaltrials.gov, and a cross-
reference search, from their inception until February 2022. The search strategy was:
(Esophageal Neoplasms OR Esophageal Neoplasm OR Esophagus Neoplasm OR
Esophagus Neoplasms OR Cancer of Esophagus OR Esophagus Cancers OR
Esophageal Cancers) AND (Prostheses and Implants OR Prosthetic Implants OR
Prosthetic Implant OR Artificial Implant OR Artificial Implants OR Prostheses OR
Prosthesis OR Endoprosthesis OR Endoprostheses OR Stents OR Stent).

Study selection and data collection process

Two independent researchers reviewed the title and abstract of each article
after the removal of duplicated articles. Articles that were found to be relevant were
selected for full-text evaluation. The final decision on choosing the studies was based
on predetermined inclusion and exclusion criteria. Any disagreement on selecting the

studies was resolved by consensus with a third experienced researcher.



Evaluation of bias and quality of studies

The risks of bias was assessed by the version 2 of the Cochrane Risk-of-Bias
tool for Randomized Trials (RoB2)[13]. The quality of evidence, expressed in high,
moderate, low, and very low, was assessed utilizing the objective criteria from the
GRADE (Grading Recommendations Assessment, Development, and Evaluation)
guidelines for each of the pre-specified results, and the outcomes were evaluated
using the GRADEpro — Guideline Development Tool software (McMaster University,

2015; Evidence Prime, Inc., Ontario, Canada).

Data items

The following data were extracted: name of the first author, year of
publication, country, study design, population (number of patients), SEMS type
(valved vs non-valved), and outcomes. The evaluated primary outcome was GERD
qualitative and quantitative analyses. The quantitative analysis of GERD was
displayed as the wvariation of the different reflux scores one to three months after
SEMS placement. On the other hand, the secondary outcomes included technical
success, dysphagia improvement, adverse events, stent migration, stent obstruction,
bleeding, and QoL improvement. Clinical success was defined as an improvement in

the patient’s GERD symptoms and dysphagia.

Data analysis

The data of interest extracted from the selected studies were meta-analyzed
using the Review Manager (RevMan) software (Review Manager Software version
5.4 — Cochrane Collaboration Copyright © 2020), also, the interval prediction was
calculated by the Comprehensive Meta-Analysis (CMA version 3) software.

For dichotomous variables, the risk difference was determined by calculating
the number of events and the sample size using the Mantel Haenszel test with a 95%
confidence interval[14]. For continuous variables, the mean or median with standard
deviation and the total number of patients were used, employing the inverse variance
test with a 95% confidence interval.

A fixed-effect was used when the heterogeneity was <50% and a random
effect when it was >50%. Heterogeneity was calculated using the Higgins test (I?),

ranging from 0% to 100%. I* values higher than 50% were considered substantial



heterogeneity[14,15] Additionally, the prediction interval was calculated as true
effects [16] and a P value of <0.05 was considered statistically significant.

Due to the low number of identified randomized clinical trials and the low
heterogeneity between them, funnel plots were not useful to assess the presence of

publication bias, and therefore, were not used.

RESULTS

Literature search results and characteristics of included studies

The initial search strategy identified 7612 records, resulting in ten studies[17—
26] (Figure 1).

The ten RCTs evaluated a total of 467 patients, 234 in the SEMS-V group, and
233 in the SEMS-NV group. The characteristics of the included studies are

summarized in Table 1.

Evaluation of biases and quality of studies

The studies[17-25] included in the meta-analysis presented a low risk of bias,
except for the study realized by Kaduthodil et al, which had a high risk of bias (Figure
2). The evidence quality of the evaluated outcomes was different as exposed by the
GRADE illustrated in figure 3. In accordance with the GRADE, we exposed a

maximum of seven outcomes evidence quality.

META-ANALYSIS

Gastroesophageal reflux disease (GERD) — qualitative evaluation

Three RCTs[20,24,25] with a total of 122 patients (59 in the SEMS-V group
and 63 in the SEMS-NV group), were included in this meta-analysis showing no
statistically significant difference (RD -0.17; 95% CI -0.67, 0.33; p = 0.5; I’=93%)
between the groups (Figure 4), with a prediction interval ranging from -6.46 to 6.12

(Figure 5). This outcome presented a very low quality of evidence (Figure 3).

Gastroesophageal reflux disease (GERD) — quantitative evaluation



Five RCTs[17, 19, 22, 23, 26] with a total of 172 patients (81 in the SEMS-V
group and 91 in the SEMS-NV group), were included in this meta-analysis showing
no statistically significant difference (SMD -0.22; 95% CI -0.53, 0.08; p = 0.15;
1’=48%) between the groups (Figure 6). This outcome presented a very low quality of

evidence (Figure 3).

Dysphagia Improvement

The meta-analysis included three RCTs[17, 20, 25] with a total of 150 patients
(74 in the SEMS-V group and 76 in the SEMS-NV group) and showed no statistically
significant difference (RD -0.07; 95% CI -0.19, 0.06; p = 0.30; 1’=0%) between
SEMS-V and SEMS-NV groups for this outcome (Figure 7). This outcome presented

a moderate quality of evidence (Figure 3).

Technical success

Eight RCTs[17-21,23-25], with a total of 364 patients (176 in the SEMS-V
group and 188 in the SEMS-NV group), were included in the meta-analysis showing
no statistically significant difference (RD -0.03; 95% CI -0.07, 0.01; p = 0.16; I’=0%)
between groups (Figure 8). This outcome presented a moderate quality of evidence

(Figure 3).

Adverse events (Aes)

Seven RCTs[17-19,21,22,24,25] analysis with 335 patients (160 in the SEMS-
V group and 175 in the SEMS-NV group) were included in this analysis. Our meta-
analysis showed no statistically significant difference (RD 0.07; 95% CI -0.07, 0.20; p
= 0.32; I’=59%) between SEMS-V and SEMS-NV groups (Figure 9). With a
prediction interval ranging from -0.33 to 0.47 (Figure 10). This outcome presented a

low quality of evidence (Figure 3).

Stent migration

A total of 364 patients (158 in the SEMS-V group and 188 in the SEMS-NV
group) from seven RCTs[17-19,21,22,24,25] were included in this meta-analysis,
showing no statistically significant difference (RD 0.07; 95% CI -0.02, 0.15; p = 0.11;
’=0%) between SEMS-V and SEMS-NV groups (Figure 11). This outcome presented

a moderate quality of evidence (Figure 3).



Stent obstruction

Six RCTs[18-22,25], with 291 patients (138 in the SEMS-V group and 153 in
the SEMS-NV group), were included in this analysis. The meta-analysis showed no
statistically significant difference (RD -0.01; 95% CI -0.08, 0.05; p = 0.26; 1’=23%)
between the groups (Figure 12). This outcome presented a moderate quality of

evidence (Figure 3).

Bleeding

A total of 281 patients (133 in the SEMS-V group and 148 in the SEMS-NV
group) from six RCTs[17-20,22,24] were included in this meta-analysis showing no
statistically significant difference (RD 0.01; 95% CI -0.05, 0.06; p = 0.91; I°=0%)
between the two types of SEMS (Figure 10). This outcome presented a moderate
quality of evidence. (Figure 13).

Quality of Life (QoL)

Two RCTs[19,22], with a total of 56 patients (25 in the SEMS-V group and 31
in the SEMS-NV group) were included in this meta-analysis showing no statistically
significant difference (MD -1.00; 95% CI -14.98, 12.98; p = 0.89; I’=0%) between the

groups (Figure 14). This outcome presented a low quality of evidence.

DISCUSSION

Self-expanding metal stents (SEMS) are one of the most efficient treatments
for the palliation of advanced esophageal cancer[27,28], but when placed across the
cardia, they have the potential of causing gastroesophageal reflux disease (GERD)
symptoms due to the obliteration of the lower esophageal sphincter. This systematic
review and meta-analysis of only on randomized clinical trials (RCTs) represent the
most updated evidence-based data regarding the use of SEMS-NV and SEMS-V in
the endoscopic palliation of esophageal cancer. Unlike the last evidence data
published in 2019[29], we attempted to use dichotomous outcomes as well for the
evaluation of GERD, so that our meta-analysis could be more robust and reliable. We
also included two more RCTs, a recent multicenter study[17], and a single-center

study published in 2002[25].



The incidence of post-procedure GERD was theoretically expected to be lower
in the SEMS-V group. However, no statistically significant difference was found
between both groups, as exposed in both analyses that included a total of eight
studies, 294 patients, 140 in the SEMS-V group, and 154 in the SEMS-NV group, in
contrast to the last meta-analysis that included four studies and performed a
quantitative analysis only. Unfortunately, we could not include two studies,
particularly, Coron et al [18], which performed a highly refined radiological
evaluation, finding superior results on the SEMS-V group, however, the data exposed
in the article is insufficient to calculate the SMD, and thus be included in the meta-
analysis.

The use of proton pump inhibitors (PPIs) in the SEMS-NV group was not
reported in all studies, and this factor could have influenced the heterogeneity of the
results. Additionally, the qualitative analysis included a minor number of studies, but
is more reliable, as the quantitative analysis has some limitations because of the
combination of different scales mixed and evaluated together. Some observational
studies have reported the superiority of the SEMS-V regarding GERD incidence,
although they are conflicting too[30,31].

In this systematic review and meta-analysis, both valved and non-valved
SEMS showed similar technical and clinical success rates. There was no difference in
dysphagia improvement between the SEMS-V and SEMS-NV. However, only data
from three RCTs were included due to the different patterns used to report their
results, such as different dysphagia scores and, also, due to a lack of description of the
total number of patients with dysphagia improvement. Although both types of SEMS
are associated with high rates of dysphagia improvement, recently, a novel radioactive
SEMS such as the I-125 seed-loaded stent (ISS) have been developed to potentially
improve the benefits. As described in two recent meta-analyses, this novel radioactive
ISS provided better dysphagia improvement than conventional SEMS and other
therapies[32,33].

In the total adverse events analyses, there was no difference between both
groups. Furthermore, individualized analyses were performed to evaluate stent
migration, obstruction, and bleeding rates, which did not show a statistical difference
between SEMS-V and SEMS-NV.

The risk of migration is considerably higher when the SEMS is placed across

the gastroesophageal junction (GEJ) as it loses its natural sphincter function.



Additionally, the peristalsis of the stomach may elevate the risk of migration,
especially with SEMS-V. Furthermore, some patients need dilation of the malignant
stricture before SEMS-V placement due to the larger diameter of its delivery system
when compared to the SEMS-NV. Although our meta-analysis did not evaluate SEMS
fixation/anchoring techniques, such as suturing, clipping, and external fixation
through the nares, it is essential to know that stent fixation could potentially reduce
SEMS migration[34,35]. Only Dua et al.[17], reported that SEMS fixation was not
performed, and thus if some of the other studies used these fixation/anchoring
approaches in just one of the groups, then the results may have been potentially
affected.

Furthermore, is important to evaluate the possibility of tumoral bleeding or
bleeding caused by the procedure itself after SEMS placement. Regarding the
diameter of the release mechanism, the two SEMS models are not similar. Although,
SEMS-V could have had a bigger impact on bleeding after SEMS placement we
found no statistically significant differences between the groups.

In terms of SEMS obstruction, it was expected the valved model to be more
associated with obstruction because the valve of the SEMS-V could serve as an
obstacle to the free passage of food. However, both SEMS presented similar rates of
obstruction in this meta-analysis. At least all the studies described that the SEMS
utilized were similar in the two groups regarding being covered, partially covered, or
uncovered SEMS, even, nitinol or stainless metal, as it can affect migration or
obstruction[36-38].

Another important adverse event (AE) related to SEMS use is aspiration
pneumonia, as these patients generally have an additional risk of reflux by narcotic
use or involvement of periesophageal nerves by the tumor. In theory, the SEMS-V
may protect from aspiration, but the low incidence of this AE did not allow us to
evaluate for this outcome. On the other hand, as the GERD results were similar
between groups, it is theoretically expected to have similar aspiration rates in both
groups.

Endoscopic palliation therapies must prioritize the evaluation of the Health-
Related Quality of Life (HRQL)[39,40]. Three studies evaluated QoL[17,19,22].
However, our qualitative analysis regarding QoL could only include two studies that
utilized the same score (QLQ-C30)[19,22]. The most recent RCT included the
GERD-HRQL scale[17]; although it is reliable, it is a different score and thus we



could not include it in the meta-analysis due to other methods applied to measure it.
Furthermore, it is important to note that after the SEMS deployment, there was an
almost immediate increase in the QoL of the patients. However, the difference
between both groups was not statistically significant.

Despite this being a systematic review and meta-analysis including only RCTs
(level of evidence 1 A) and carefully following the PRISMA guidelines, our study has
some limitations. First, there is significant variability in the parameters and
measurement scales utilized for some of the outcomes, including some essential
outcomes such as dysphagia improvement, GERD, and QoL. As an example, for
GERD some studies utilized simple clinical scores, while others used other diagnostic
tools, such as an upper endoscopy or Ph study, to confirm or quantify GERD.
However, to overcome this limitation, we used dichotomous variables to elevate its
reliability, thus reducing bias,. Particularly on GERD, we presented a quantitative
analysis with regards, but with similar results as the qualitative analysis. Second, there
is a limited number of patients (minimum of 36 and a maximum of 65 patients) per
included RCT, which may potentially reduce the power of our analysis thus, the
results of our analysis may represent an insufficient sample size, as exposed by the
width of the confidence intervals of the outcomes, particularly, on the primary
outcomes. However, advanced esophageal cancer in the distal esophagus with
adequate criteria to utilize SEMS-V is not common, thus making it challenging to
perform a large RCT. Third, the different models of SEMS used in each study could
have affected the outcomes since there is a wide variety of anti-reflux mechanisms,
delivery systems, and models. Furthermore, included in the RCTs, there were
differences between the groups’ SEMS length and diameter. Finally, the size and
extension of the tumor were not correlated to the outcomes in our analysis, as they
were not described in the included studies.

In summary, SEMS is an cornerstone treatment in the endoscopic palliation of
advanced esophageal cancer. Regarding SEMS-V, they have similar technical and
clinical success rates when compared to the SEMS-NV, although there is a lack of
statistical significance, thus, the demand for more RCTs is warranted. Therefore, we
cannot acknowledge the best approach, then, the decision on the type of SEMS to be
utilized should be individualized, considering the anatomy, local expertise, resources

availability, and patients’ preference.



CONCLUSION
The use of SEMS-V and SEMS-NV for the endoscopic palliation of advanced
esophageal cancer is similar in terms of technical success, dysphagia relief, post stent

GERD, AEs, stent migration, stent obstruction, bleeding, and QoL.

DISCLOSURES

Drs. Jodo Guilherme Ribeiro Jordao Sasso, Igor Mendonga Proencga, Epifanio
Silvino do Monte Junior, Igor Braga Ribeiro, Alexandre Moraes Bestetti, Angelo So
Taa Kum and Wanderley Marques Bernardo have no relevant conflicts of interest or

financial ties to disclose.

Dr. Diogo Turiani Hourneaux De Moura: BariaTek - Advisory Board Member
(Consulting fees)

Dr. Sergio A. Sanchéz-Luna: Recipient of the 2021 American Society for
Gastrointestinal Endoscopy (ASGE) Endoscopic Training Award by the ASGE and
Fujifilm. This was not relevant to this study.

Dr. Eduardo Guimaraes Hourneaux De Moura: Olympus - Consultant (Consulting
fees), Boston Scientific - Consultant (Consulting fees). They were not relevant to this

study.

REFERENCES

! National Cancer Institute. SEER Cancer Stat Facts: Esophageal Cancer. 2021;
Im Internet: https://seer.cancer.gov/statfacts/html/esoph.html.

International Agency for Research on Cancer. Global Cancer Observatory:
Cancer Today. 2020 Im Internet: https://gco.iarc.fr/today

3 Al-Kaabi A, Baranov NS, van der Post RS, et al. Age-specific incidence,

treatment, and survival trends in esophageal cancer: a Dutch population-based



10

11

12

13

14

15

cohort study. Acta Oncol 2022; 1-8

Saito E, Yano T, Hori M, et al. Is young-onset esophageal adenocarcinoma
increasing in Japan? An analysis of population-based cancer registries. Cancer
Med 2022; 11: 1347-1356.

van Rossum PSN, Mohammad NH, Vleggaar FP, van Hillegersberg R.
Treatment for unresectable or metastatic oesophageal cancer: current evidence
and trends. Nat Rev Gastroenterol Hepatol 2018; 15: 235-249.

Elliott JA, Donlon NE, Beddy P, et al. Visceral obesity with and without
metabolic syndrome: incidence and clinical impact in esophageal
adenocarcinoma treated with curative intent. Dis Esophagus 2022; Im Internet:
http://www.ncbi.nlm.nih.gov/pubmed/35039840

Spaander MCW, van der Bogt RD, Baron TH, et al. Esophageal stenting for
benign and malignant disease: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline — Update 2021. Endoscopy 2021; 53: 751-762.

Ahmed O, Lee JH, Thompson CC, Faulx A. AGA Clinical Practice Update on
the Optimal Management of the Malignant Alimentary Tract Obstruction:
Expert Review. Clin Gastroenterol Hepatol 2021; 19: 1780—1788.

Vermeulen BD, Siersema PD. Esophageal Stenting in Clinical Practice: an
Overview. Curr Treat Options Gastroenterol 2018; 16: 260—273.

Kumar S, Bahdi F, Emelogu IK, et al. How much progress have we made?: a
20-year experience regarding esophageal stents for the palliation of malignant
dysphagia. Dis Esophagus 2021; Im Internet:
http://www.ncbi.nlm.nih.gov/pubmed/34937091

Reijm A, Didden P, Schelling S, Siersema P, Bruno M, Spaander M. Self-
expandable metal stent placement for malignant esophageal strictures —
changes in clinical outcomes over time. Endoscopy 2019; 51: 18-29.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ 2021; 372: n71.
Sterne JAC, Savovic J, Page MJ, et al. RoB 2: a revised tool for assessing risk
of bias in randomised trials. BMJ 2019; 366: 14898.

Hozo SP, Djulbegovic B, Hozo 1. Estimating the mean and variance from the
median, range, and the size of a sample. BMC Med Res Methodol 2005; 5: 13.
Cumpston M, Li T, Page MJ, et al. Updated guidance for trusted systematic

reviews: a new edition of the Cochrane Handbook for Systematic Reviews of



16

17

18

19

20

21

22

23

24

25

Interventions. Cochrane Database Syst Rev 2019; 10: ED000142 Im Internet:
http://www.ncbi.nlm.nih.gov/pubmed/31643080

Hout J, Ioannidis JPA, Rovers MM, et al. Plea for routinely presenting
prediction intervals in meta-analysis. BMJ Open 2016; 6: e010247

Dua KS, DeWitt JM, Kessler WR, et al. A phase III, multicenter, prospective,
single-blinded, noninferiority, randomized controlled trial on the performance
of a novel esophageal stent with an antireflux valve (with video). Gastrointest
Endosc 2019; 90: 64-74.e3.

Coron E, David G, Lecleire S, et al. Antireflux versus conventional self-
expanding metallic Stents (SEMS) for distal esophageal cancer: results of a
multicenter randomized trial. Endosc Int Open 2016; 04: E730-E736.
Blomberg J, Wenger U, Lagergren J, et al.. Antireflux stent versus
conventional stent in the palliation of distal esophageal cancer. A randomized,
multicenter clinical trial. Scand J Gastroenterol 2010; 45: 208-216.

Sabharwal T, Gulati MS, Fotiadis N, et al. Randomised comparison of the FerX
Ella antireflux stent and the ultraflex stent: Proton pump inhibitor combination
for prevention of post-stent reflux in patients with esophageal carcinoma
involving the esophago-gastric junction. J Gastroenterol Hepatol 2008; 23:
723-728.

Power C, Byrne PJ, Lim K, et al. Superiority of anti-reflux stent compared with
conventional stents in the palliative management of patients with cancer of the
lower esophagus and esophago-gastric junction: results of a randomized
clinical trial. Dis Esophagus 2007; 20: 466—470.

Wenger U, Johnsson E, Arnelo U, Lundell L, Lagergren J. An antireflux stent
versus conventional stents for palliation of distal esophageal or cardia cancer: a
randomized clinical study. Surg Endosc 2006; 20: 1675-1680.

Shim CS, Jung IS, Cheon YK, et al. Management of Malignant Stricture of the
Esophagogastric Junction with a Newly Designed Self-Expanding Metal Stent
with an Antireflux Mechanism. Endoscopy 2005; 37: 335-339.

Homs MY V, Wahab PJ, Kuipers EJ, et al. Esophageal stents with antireflux
valve for tumors of the distal esophagus and gastric cardia: a randomized trial.
Gastrointest Endosc 2004; 60: 695702

Laasch H-U, Marriott A, Wilbraham L, et al. Effectiveness of Open versus

Antireflux Stents for Palliation of Distal Esophageal Carcinoma and Prevention



26

27

28

29

30

31

32

33

34

35

36

of Symptomatic Gastroesophageal Reflux. Radiology 2002; 225: 359-365.
Kaduthodil MJ, Lowe AS, Thrower A, et al. A randomised controlled study on
the effectiveness of ‘antireflux’ stent versus ‘standard open’ for inoperable
tumours of gastro oesophageal junction and in the prevention of symptomatic
gastro-oesophageal reflux. Cardiovasc Intervent Radiol 2011; 34: 492.
Hourneaux G, de Moura E, Sakai P, et al. [Palliative treatment of advanced
esophageal cancer. Comparative study: auto-expandable metal stent and
isoperistaltic esophagogastric bypass]. Acta Gastroenterol Latinoam 2001; 31:
13-22.

Spaander M, Baron T, Siersema P, et al. Esophageal stenting for benign and
malignant disease: European Society of Gastrointestinal Endoscopy (ESGE)
Clinical Guideline. Endoscopy 2016; 48: 939-948.

Pandit S, Samant H, Morris J, Alexander SJ. Efficacy and safety of standard
and anti-reflux self-expanding metal stent: A Systematic review and meta-
analysis of randomized controlled trials. World J Gastrointest Endosc 2019; 11:
271-280.

Osugi H, Lee S, Higashino M, et al. Usefulness of self-expandable metallic
stent with an antireflux mechanism as a palliation for malignant strictures at the
gastroesophageal junction. Surg Endosc 2002; 16: 1478-1482.

Schoppmeyer K, Golsong J, Schiefke I, et al. Antireflux stents for palliation of
malignant esophagocardial stenosis. Dis Esophagus 2007; 20: 89-93.

Yang Z-M, Geng H-T, Wu H. Radioactive Stent for Malignant Esophageal
Obstruction: A Meta-Analysis of Randomized Controlled Trials. J
Laparoendosc Adv Surg Tech 2021; 31: 783-789.

Zhao C-L, Gu B, Huo X-B, Xia F-F. I-125 seed-loaded versus normal stent
insertion for obstructive esophageal cancer: a meta-analysis. Videosurgery
Other Miniinvasive Tech 2021; 16: 633-640.

Mudumbi S, Velazquez-Avifia J, Neumann H, et al. Anchoring of self-
expanding metal stents using the over-the-scope clip, and a technique for
subsequent removal. Endoscopy 2014; 46: 1106-1109.

Law R, Prabhu A, Fujii-Lau L, et al. S. Stent migration following endoscopic
suture fixation of esophageal self-expandable metal stents: a systematic review
and meta-analysis. Surg Endosc 2018; 32: 675-681.

Saranovic D, Djuric-Stefanovic A, Ivanovic A, et al. Fluoroscopically guided



37

38

39

40

insertion of self-expandable metal esophageal stents for palliative treatment of
patients with malignant stenosis of esophagus and cardia: comparison of
uncovered and covered stent types. Dis Esophagus 2005; 18: 230-238.

Yakoub D, Fahmy R, Athanasiou T, et al. Evidence-Based Choice of
Esophageal Stent for the Palliative Management of Malignant Dysphagia.
World J Surg 2008; 32: 1996-2009.

Sentiirk M, Gakir M, Yildinm MA, Kisi O. Stent Applications for Palliative
Treatment in Advanced Stage Esophageal Cancers. Gastroenterol Res Pract
2021; 1-5.

Turner D, Ricciuto A, Lewis A, et al. STRIDE-II: An Update on the Selecting
Therapeutic Targets in Inflammatory Bowel Disease (STRIDE) Initiative of the
International Organization for the Study of IBD (IOIBD): Determining
Therapeutic Goals for Treat-to-Target strategies in IBD. Gastroenterology
2021; 160: 1570-1583.

Blazeby JM, Williams MH, Brookes ST, et al. Quality of life measurement in
patients with oesophageal cancer. Gut; 37: 505-508.



FIGURES AND TABLES LEGENDS

Figure 1. Flow diagram showing the study selection process for meta-analysis

Figure 2. Rob 2 Risk (RoB2) of bias assessment

Figure 3. Grading Recommendations Assessment, Development, and Evaluation
(GRADE) analysis

Figure 4. Forest plot for GERD - qualitative evaluation

Figure 5. Distribution of true effects - GERD qualitative

Figure 6. Forest plot for GERD - quantitative evaluation

Figure 7. Forest plot for dysphagia improvement

Figure 8. Forest plot for technical success

Figure 9. Forest plot for adverse events

Figure 10. Distribution of true effects - Adverse events

Figure 11. Forest plot for stent migration

Figure 12. Forest plot for stent obstruction

Figure 13. Forest plot for bleeding.

Figure 14. Forest plot for Quality of Life (QoL).

Table 1: Characteristics of the included studies.
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. . . . Reported
Section/topic Checklist item on page #
TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 3

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of what is already known. 5
Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 5
outcomes, and study design (PICOS).
METHODS
Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 5-6
registration information including registration number.
Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 5-6
| language, publication status) used as criteria for eligibility, giving rationale.
! Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 5-6
' additional studies) in the search and date last searched.
Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 5-6
repeated.
Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 5-6
included in the meta-analysis).
Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in-duplicate) and any processes 5-6
for obtaining and confirming data from investigators.
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 5-6
simplifications made.
Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 5-6
studies done at the study or outcome level), and how this information is to be used in any data synthesis.
| Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 5-6
|r Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 5-6
i (e.g., 15 for each meta-analysis.
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systematic review.

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 5-6
reporting within studies).
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating -
which were pre-specified.
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 8
each stage, ideally with a flow diagram.
Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 8-9
provide the citations.
Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 8
Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 8-10
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.
Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 8-9
risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 8-9
|
i Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 8-9
DISCUSSION
Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcorme; consider their relevance to 10-12
key groups (e.g., healthcare providers, users, and policy makers).
L.imitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level {2.g., incomplete retrieval of 12
identified research, reporting bias).
Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and imglications for future research. 13
. "UNDING -
~unding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 1

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097.
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Author Country

Dua KS et al.
[17]

Patients (n)
SEMS-V
SEMS-NV

United States

Coron E et al. France

[18]

V: 30
NV: 30

V:20
NV: 18

Kaduthodil M United

et al.[26] Kingdom
Blomberg J et Sweden
al.[19]

Sabharwal T et United
al.[20] Kingdom

Power C et al. Ireland

[21]

V: 22
NV: 26

Wenger U et Sweden

V: 24
NV: 25

V:19

Accepted Manuscript

Outcomes utilized

GERD, TS, DI,
AEs, SM, BL

TS, AEs, SM, SO,
BL

GERD

GERD, TS, AEs,
SM, SO, BL, QoL

GERD, TS, DI,
SM, SO, BL

TS, AEs, SO

GERD. AEs, SM,




SO, BL, QoL

GERD. TS

GERD, TS, AEs,
SM, BL

al. [22] NV: 22
Shim CS et al. South Korea Vi1: 12
(23] V2: 12
NV: 12
Homs MY et Netherlands V: 15
al. [24] NV: 15
Laasch HU et United V: 25
al. [25] Kingdom NV: 25

GERD, TS, DI,
AEs, SM, SO

Table 1: Characteristics of the included studies.

RCT: Randomized clinical trial; TS: Technical success; DI: Dysphagia improvement; GERD: gastroesophageal reflux disease; AEs: adverse events; SM, Stent Migration;

SO: Stent obstruction; BL: Bleeding; QoL: Quality of life; NA: not available.




Identification of studies via databases and registers

Records identified through other
Records identified from databases (EMBASE, Lilacs,
MEDLINE search Cochrane Central) search
5 (n=2661) (n=4996)
: ‘ '
=]
Records after duplicates removed Records excluded by title
(n = 2660) 3 (n = 4663)
Records screened »|  Records excluded by abstract
(n=334) (n = 298):

Screening

Full-texts assessed for eligibility
(n=36)

- Narrative Reviews and
Meta-Analysis; Case
Reports; Case Series;
Other study designs

I

Studies included in the
qualitative and quantitative analyses
(n=10)
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Coron E o + T+ P ) s 4 | Some concerns

Blomberg J e e T e e @ @ Highrisk

Sabharwal T % e 4 i T+ (%

Power C 4 4 o o+ 4 o D1 Randomisation process
Wenger U i i ) * i+ D D2  Deviations from the intended interventions
shim CS s T @ SHD e % D3  Missing outcome data

Homs MYV 4 o+ 4+ o+ + ) D4  Measurement of the outcome
Laasch HU o Cw T+ ] i 4 D5 Selection of the reported result
KaduthodilM (% & ] S I ! =]
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SEMS-V SEMS-NV Risk Difference Risk Difference

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

HOMS MYV 2004 I 12 2 12 3l4% 0.08 [-0.24, 0.41] e

LAASCH HU 2002 ER 19 25 34.0% -0.64[-0.85, -043] —_—

SABHARWAL T 2008 3 22 2 26 34.6% 0.06 [-0.12, 0.24] ——

Total (95% CI) 59 63 1000%  -0.17 [-0.67, 0.33] *—

Total events 9 23

Hererogeneity; Tau® = 0.18; Chi* = 28,42, df = 2 (P < 0.00001); I = 93% = o 3 o5 L
Test for overall effect: 2 = 0.68 (P = 0.50) . r

Favours [SEM5-V] Favours [SEMS5-NV]
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Experimental

Control

Std, Mean Difference

Std. Mean Difference

Study or Subgroup  Mean 5D Total Mean SO Total Weight IV, Fixed, 95% CI I¥, Fixed, 95% Cl
BLOMBERG | 2010 17 44.8 15 7 42 19 - 20.3% 0.23 |=0.45, 0.91]

DUA K5 2019 -74 102 17 -52 B3 25 24.5%  -0.24 [-0.86, 0.38] 1
KADUTHODIL 2011 o8 0.8 27 1.2 L1 23 29.6% -0.41 [-0.98, 0.15] L

SHIM C5 2005 -2.92 4.2 12 L.B3 43 12 12.5% -1.08[-1.95, -0.21] 1
WENGER U 2006 15 49.2 10 0 3316 12: 13.1% 0.35 [=0.50; 1.20]

Total {95% CI) B1 91 100.0% -0.22 [-0.53, 0.08]

Heterogeneity: Chi’ = 7.62, df = 4 (P = 0.11}; I’ = 4!.&.
Test for overall effect: 2 = 1 43 (P =0.15)
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SEMS-V SEMS-NV Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
DUA KS 2019 20 27 19 25 34.7% -0.02(-0.25,0.22) S
LAASCH HU 2002 18 25 21 25 33.4% -0.12 [-0.35% 0.11] —_—T
SABHARWAL T 2008 19 22 24 26 31.9% -0.06(-0.24,0.12] .
Total (95% CI) 74 76 100.0% -0.07 [-0.19, 0.06] B3
Total events 57 64
Heterogeneity: Chi* = 0,37, df = 2 (P = 0.B3;; I* = 0% 5 ..E 5 i} 0's
Test for overall effect: Z = 1.03 (P = 0.30) By {SEMS-NV] Favours iSEh;IS-"u']
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SEMS-V SEMS-NV Risk Difference Risk Difference

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Ci M-H, Fixed, 95% CI
BLOMEBERG ) 2010 28 28 7 37 17.6% 0.00 [-0.06, 0.06] =

CORON E 2016 20 20 18 18 10.5% 0.00 (-0.10, 0.10] ——

DUA KS 2019 E14] 30 30 30 16.6% 0.00[-0.06, 0.06] S s

HOMS MYV 2004 13 15 14 15 8.3% -0.07[-0.28,0.15) et

LAASCH HU 2002 22 25 25 25 13.8% -0.12[-0.26,0.02] ==

POWER C 2007 24 24 25 25 13.5%  0.00 {-0.08, 0.08] ==
SABHARWAL T 2008 21 22 26 26 13.2% -0.05[-0.16,0.07] =T

SHIM CS 2005 12 12 12 12 6.6% 0.00[-0.15; 0.15] —

Total (95% CI) 176 188 100.0% -0.03 [-0.07, 0.01] *

Total events 170 187

Heterogeneity: Chi’ = 4.44, df = 7 (P = 0.73); I’ = 0% =_1 _5 5 5 o
Test for overall effect: 2 = 140 (P = 0.16) Fa'.-nur; {SEMS-NV] Favours ISEJ-'IS—\I']
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Study or Subgroup

SEMS-V
Events Total Events Total

Risk Difference

Weight M-H, Random, 95% CI

Risk Difference
M-H, Random, 95% CI

BLOMBERG ) 2010
CORON E 2016
DUA K5 2019
HOMS MYV 2004
LAASCH HU 2002
POWER C 2007
WENGER U 2006

Total {95% CI}
Total events

12
11
15

7

1
4
3

53

28
20
29
15
25
24
19

160

SEMS-NV
13 7
3 18
11 3%
) 15
3 25
2 25
8 22
175
45

14.2%
12.3%
14.0%

9.5%
19.5%
17.4%
13.2%

100.0%

Heterogeneity: Tau® = 0.02; Chi* = 14.49, df = & (P = 0.02); I*
Test for overall effect; Z = 1.00 (P = 0.32)
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0.38 [0.11, 0.66]
0.18 [-0.06, 0.43]
0.13 [-0.21, 0.48]
-0.08 [-0.23, 0.07]
0.09 [-0.10, 0.27]
-0.21 [-0.47, 0.05]

0.07 [-0.07, 0.20]

= 59%

———

3

~(0.5 ] 0.5
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