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APPENDIX A. SEARCH STRATEGIES 
PubMed 
((("Aspiration therapy"[Title/Abstract] OR AspireAssist[Title/Abstract] OR "Intragastric 
balloon"[Title/Abstract] OR "endoscopic sleeve gastroplasty"[Title/Abstract] OR "endoscopic 
sleeve"[Title/Abstract] OR "Endoscopic gastroplasty"[Title/Abstract] OR "primary obesity 
surgery endoluminal"[Title/Abstract] OR "Endoscopic gastric plication"[Title/Abstract] OR 
"gastric volume reduction"[Title/Abstract] OR OverStitch[Title/Abstract] OR 
ORBERA[Title/Abstract] OR Obalon[Title/Abstract] OR "Gastric Balloon"[Title/Abstract] OR 
Gastrostomy[Title/Abstract] OR Gastroplasty[Title/Abstract] OR "Collis 
Gastroplasty"[Title/Abstract] OR "Vertical Banded Gastroplasty"[Title/Abstract] OR 
"Gastrostomies"[Title/Abstract] OR "Gastric Bubble"[Title/Abstract] OR IGB[Title/Abstract] 
OR ESG [Title/Abstract])) OR ((Gastric Balloon [MeSH] OR Gastrostomy [MeSH] OR 
Gastroplasty [MeSH]))) AND ((("metabolic Surgery"[Title/Abstract] OR "Bariatric 
Surgery"[Title/Abstract] OR "Bariatric Surgical Procedure"[Title/Abstract] OR "Stomach 
Stapling"[Title/Abstract] OR "gastric bypass"[Title/Abstract] OR MGB[Title/Abstract] OR 
OAGB[Title/Abstract] OR lifestyle[Title/Abstract] OR "life style"[Title/Abstract] OR 
lifestyles[Title/Abstract] OR "life styles"[Title/Abstract] OR “Lifestyle 
therapy”[Title/Abstract])) OR (("Bariatric Surgery"[Mesh] OR "gastric bypass"[Mesh] OR Life 
Style[MESH])))  

Filters: from 2014/1/1 - 2021/12/07 [1599] 

AND 
 
“endoscopic bariatric therapy”[Title/Abstract] 
Filters: from 2014/1/1 – 2022/01/23 [45]  
 
Embase 
('aspiration therapy':ab,ti OR aspireassist:ab,ti OR 'intragastric balloon':ab,ti OR 'endoscopic 
sleeve gastroplasty':ab,ti OR 'endoscopic sleeve':ab,ti OR 'endoscopic gastroplasty':ab,ti OR 
'primary obesity surgery endoluminal':ab,ti OR 'endoscopic gastric plication':ab,ti OR 'gastric 
volume reduction':ab,ti OR overstitch:ab,ti OR orbera:ab,ti OR obalon:ab,ti OR 'gastric 
balloon':ab,ti OR gastrostomy:ab,ti OR gastroplasty:ab,ti OR 'collis gastroplasty':ab,ti OR 
'vertical banded gastroplasty':ab,ti OR 'gastrostomies':ab,ti OR 'gastric bubble':ab,ti OR igb:ab,ti 
OR esg:ab,ti OR (“gastric balloon”/exp) OR 'gastrostomy'/exp OR 'gastroplasty'/exp) AND 
('metabolic surgery':ab,ti OR 'bariatric surgery':ab,ti OR 'bariatric surgical procedure':ab,ti OR 
'stomach stapling':ab,ti OR 'gastric bypass':ab,ti OR mgb:ab,ti OR oagb:ab,ti OR lifestyle:ab,ti 
OR 'life style':ab,ti OR lifestyles:ab,ti OR 'life styles':ab,ti OR 'lifestyle therapy':ab,ti OR 
‘endoscopic bariatric therapy’:ab,ti OR (('bariatric surgery'/exp OR 'gastric bypass'/exp OR “life 
style”/exp))  

Filters: from 2014/1/1 - 2021/12/07 [1533] 

AND 
‘endoscopic bariatric therapy’:ab,ti  
Filters: from 2014/1/1 – 2022/01/23 [36] 
 



Endoscopic Bariatric Interventions Evidence Synthesis Program 

44 

Cochrane 
("Aspiration therapy" OR AspireAssist OR "Intragastric balloon" OR "endoscopic sleeve 
gastroplasty" OR "endoscopic sleeve" OR "Endoscopic gastroplasty" OR "primary obesity 
surgery endoluminal" OR "Endoscopic gastric plication" OR "gastric volume reduction" OR 
OverStitch OR ORBERA OR Obalon OR "Gastric Balloon" OR Gastrostomy OR Gastroplasty 
OR "Collis Gastroplasty" OR "Vertical Banded Gastroplasty" OR "Gastrostomies" OR "Gastric 
Bubble" OR IGB OR ESG) in Title Abstract Keyword OR (mh Gastroplasty OR mh 
Gastrostomy OR mh "Gastric Balloon") in All Text OR (mh "Bariatric Surgery" OR mh "gastric 
bypass" OR mh "Life Style") in All Text AND ("metabolic Surgery" OR "Bariatric Surgery" OR 
"Bariatric Surgical Procedure" OR "Stomach Stapling" OR "gastric bypass" OR MGB OR 
OAGB OR lifestyle OR "life style" OR lifestyles OR "life styles" OR “Lifestyle therapy”) in 
Title Abstract Keyword - with Cochrane Library publication date Between Jan 2014 and Dec 1 
[985] 

AND 
“endoscopic bariatric therapy”  
Between Jan 2014 and Jan 2022 [5] 

  



Endoscopic Bariatric Interventions Evidence Synthesis Program 

45 

APPENDIX B. PEER REVIEW COMMENTS/AUTHOR 
RESPONSES 
Reviewer # Reviewer Comment Authors Responses 
1 Are there any published or unpublished studies 

that we may have overlooked? 
Yes - Abu Dayyeh BK, Maselli DB, Rapaka B, 
Lavin T, Noar M, Hussan H, Chapman CG, 
Popov V, Jirapinyo P, Acosta A, Vargas EJ, 
Storm AC, Bazerbachi F, Ryou M, French M, 
Noria S, Molina D, Thompson CC. Adjustable 
intragastric balloon for treatment of obesity: a 
multicentre, open-label, randomised clinical 
trial. Lancet. 2021 Nov 27;398(10315):1965-
1973. doi: 10.1016/S0140-6736(21)02394-1. 
Epub 2021 Nov 15. Erratum in: Lancet. 2021 
Nov 27;398(10315):1964. PMID: 34793746. 

We have included this article in the 
updated search.  

2 Make sure that abbreviations are defined when 
f irst used. 
a. For example, ESG should be defined on 
page 6 before it is used on page 7 

Completed.  

Page 8: The following line seems a bit 
awkward. "There are no studies assessing the 
durability of the weight loss with endoscopic 
therapies, such as at 5 years or even 10 years 
following the intervention, as does exist for 
some established surgical weight loss therapies 
(such as gastric bypass)." 
a. Consider rephrasing the portion “such as at 5 
year or even 10 years…” It may be better to 
drop the “or even 10 years”. I understand that 
you are trying to say that surgery has data out 
to 10 years, but the way it is written seems 
awkward. 

Completed.  

Page 17: there is an error: “Error!...” Thank you for this comment; there 
was a technical glitch and has 
been corrected. 

Page 27, line 8: This statement about statistical 
significance is a bit confusing. Consider revising 
to include this information in the earlier 
sentences on that page. I presume the 7.9% 
less improvement is the result that has no 
conf idence interval. Since the other result is 
presented as non-significant, I don’t think that 
point merits repeating. 

We adapted the description of 
these studies to make this more 
clear. 

Page 28, line 47: It would help the reader if the 
1 reintervention was put in the context of the 
overall sample size. Is this one out of 10 
participants or 1 out of 100, etc.?  

Fixed. 

Page 28, lines 53-60 and all of page 29: Along 
the same lines, the discussion of abdominal 
pain and other adverse events is difficult to 
interpret without some information about the 

We agree with the comments 
made by the reviewer. Most of the 
included studies do not detail 
severity or symptom specifics in 
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Reviewer # Reviewer Comment Authors Responses 
overall proportion and ideally, severity of the 
symptoms.  
a. Table 2 should be called out on the prior 
page as this would have helped answer my 
question. The table would benefit from changing 
“Total Complications” to “Any Complication” and 
clarif ication that these are risk differences, not 
absolute rates of nausea, etc.  
b. The analysis of adverse events doesn’t delve 
into any issues of severity or duration of these 
events. Many of these symptoms may be 
transitory as the patient adapts to the 
intervention. If  nausea and vomiting require 
removal of the device, then that is much more 
important than a day or two of nausea 
immediately following the initial intervention. 
Even if  it is not feasible to detail the severity 
and duration of symptoms, it would seem 
appropriate to acknowledge this as a limitation 
of  the review.  

regards to abdominal discomfort. 
Therefore we are limited in our 
ability to further characterize 
abdominal pain in our review.  
 
We have added a statement 
regarding limitation of 
interpretation on page 28 as 
suggested.  

Page 29, Figure 8: This is labelled as “Total 
Complications” but then presented as risk 
dif ferences. This is a bit confusing because 
“Total” makes it seem like this is a count of 
complications, but I suspect you mean “Any 
Complication”. As such, for the Thompson 
study, it would seem that almost 100% of the 
endoscopic group had a complication versus 
very few in the lifestyle group. Consider if there 
is a way to clarify this presentation through 
revision of the labels and/or adding explanatory 
text. 

We have written a def inition for 
total complications as a total of any 
complication in any patient. 

Page 37, line 6: This should read “Primary 
Obesity Surgery Endoluminal (POSE)” 

Complete. 

Page 38, line 26: Consider revising as: 
“Financial impacts on closed…” 

Complete. 

Page 39, line 47: The Conclusion states that 
endoscopic therapy is more effective than 
lifestyle, but has more complications. This is 
followed by a statement that surgery is probably 
more ef fective than endoscopy therapy but 
there is no mention of the increased risk of 
complications with surgery (ref 30). It would 
seem that this trade-off of risk/reward should 
also be clearly stated in the conclusion. This 
one aspect gives at least a hint of surgical bias 
in the presentation of the review. 

We appreciate this input and have 
changed the sentence in 
conclusion to reflect the decreased 
relative adverse events rate of 
endoscopy as compared to 
surgery.  

3 Review for VA Evidence Synthesis Program 
Endoscopic bariatric interventions versus 
lifestyle interventions or surgery for weight loss 
in obese patients: A systematic review and 
meta-analysis 
Overall, based on the available evidence I 

On the updated search following 
submission, we are including the 
data in regards to the newly FDA-
approved Spatz balloon which will 
include the data as suggested by 
the reviewer.  
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Reviewer # Reviewer Comment Authors Responses 
agree with the conclusions of the report. The 
report is limited by not including some of the 
registry studies, which for US data includes the 
largest number of patients and are likely more 
representative of clinical practice. For example, 
Moore RL. SOARD. 2019;15(3):417-423 
included over 1300 patients from 108 practices 
with data collected and entered into the registry 
prospectively. However, I understand that the 
questions posed were specific to comparator 
groups, which is why registry data was not 
included. There were a few studies listed below 
that were not included in this analysis and there 
were some study populations that were 
reported more than once, which are outlined 
below. I would also highly recommend adding 
the data on safety included in FDA’s Summary 
of  Safety and Efficacy Data for the Spatz3 
balloon, which is can be found on FDA’s 
website (I can also provide you a PDF if you 
cannot find it). Although the data on non-serious 
adverse events wasn’t included in the abstract, 
all of  that data is included in the SSED and it 
would be good if that can be included in the 
analysis. 
Please change all language to people first: 
patients with obesity instead of obese patients. 
This is the required terminology for most obesity 
and bariatric surgery related journals as well as 
The Obesity Society and ASMBS. 

Completed. 

Page 17 lines 20-21 include a grammatical error 
message, 

Thank you for this comment; there 
was a technical glitch and has 
been corrected. 

Citations 14, 21, and 22 are f rom the same 
study population (IGB and control groups) 

These references were 
continuations of a similar study 
population, for which we only 
included additional data for later 
published studies with longer 
followup. We were cognizant to not 
double count any overlapping data.  

Citations 31 and 33 are f rom the same patient 
population for ESG 

These references were 
continuations of a similar study 
population, for which we only 
included additional data for later 
published studies with longer 
followup. We were cognizant to not 
double count any overlapping data.  

Citations 27 and 34 are f rom the same patient 
population for ESG (This may or may not be an 
issue because the comparator groups are 
dif ferent) 

These references had overlapping 
study populations but we were 
cognizant to not double count any 
overlapping data.  
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Reviewer # Reviewer Comment Authors Responses 
In table 2 and other points in the manuscript the 
Courcoulos 2017 study is incorrectly listed as 
Courcoulos 2005. 

Complete. 

No studies of the ReShape balloon were 
included in the analysis. This balloon is no 
longer commercially available, but both a pilot 
study and randomized sham-controlled study 
took place in the US leading to FDA approval. 
The data support the use of intragastric 
balloons for weight loss, but would not 
otherwise change your conclusions. 

We include FDA approved and 
currently available 
devices/techniques in this review.  

Randomized sham-controlled study design has 
been shown to reduce weight loss in 
endoscopic bariatric therapies (Swei E. The 
American Journal of Gastroenterology. 
2021;116:S584). While this doesn’t change your 
overall conclusions, it should be noted in your 
introduction and summary that this may limit the 
ability of this analysis to determine the full 
extent of efficacy since some of the studies 
included in this analysis were sham controlled. 

We appreciate this insight and will 
address this in the methods.  

There are 2 randomized controlled trials for 
Aspire Assist. You are missing: Sullivan S. 
Gastroenterology. 2013;145(6):1245-1252 

This title was included in our 
updated search but has been 
excluded as it is a pilot study of a 
later Sullivan RCT of  AspireAssist 
patients with likely patient overlap. 

Reference 36 is not an RCT. It is a comparative 
analysis. 

We have updated this in our study. 

Page 28 line 19, this should be reference 36 We have confirmed that this 
reference is appropriate 

Reference 26 is only an abstract. The full data 
can be seen on the FDA’s Summary of Safety 
and Ef fectiveness Data report for the Spatz3 
balloon, which is available publicly on line. I 
understand this got approval one week before 
completing this report. If possible this data 
should be included in all of the sections on AE 
outcomes in Key Question 2 indicating data is 
available for these outcomes in 3 studies. 

We have added these data to our 
study. 

Page 28 line 46 – I don’t believe this is the 
correct reference. 

We have changed the reference to 
the appropriate study.  
 
  

Page 29 line 5, I believe 36 is the incorrect 
reference 

We have changed the reference to 
the appropriate study. 
 

Page 29 line 14. There was one bleeding event 
in the study of reference 23. That should be 
noted since the rate is 0.3% compared with 0%, 
which actually may not reach statistical 
significance. 

Thank you for the reference and 
we have adjusted the results in the 
manuscript.  
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Reviewer # Reviewer Comment Authors Responses 
Page 32 paragraph 2. There is a comparative 
analysis of Obera vs Obalon balloon: Almuh 
aidb A. Comparison of the efficacy and safety of 
the FDA-Approved Intragastric Balloon systems 
in a clinical setting. Gastrointestinal Endoscopy. 
2020;91(6):AB222. 

We excluded studies that 
compared endoscopic to 
endoscopic therapies given that 
this was beyond the scope of this 
query.  

4 Very nicely done. This will be a helpful addition 
to the literature. Some suggestions for 
improvements: 
 
General - Many organizations and journals are 
trying to move away from the phrase "obese 
patients" or "obese adults" and instead use 
"patients with obesity." For example, in the title, 
would rephrase to "patients with obesity." There 
are numerous places in the manuscript too. 

Complete. 

Terminology - Instead of "surgical bariatric 
therapy" would just say "bariatric surgery"; I get 
that you're drawing a comparison to 
"endoscopic bariatric therapy," but that term is 
awkward. 

Complete.  

Are you comparing endoscopy to surgery and 
"lifestyle modification" only? What about 
pharmacologic therapy? This typically would not 
be considered in the same boat as behavior 
weight management, which typically includes 
dietary and physicial activity changes. Would be 
clear about these therapies throughout. In my 
mind, there are 4 therapies: behavioral weight 
management, pharmacologic, endoscopic, and 
surgery. Also, would use the term 
"pharmacologic" since previous obesity 
workgroups (e.g., Weight Management SOTA in 
2015) used the terminology "pharmacologic" 

We agree that pharmacotherapy is 
a crucial part of management. We 
did not find any randomized or 
comparative studies directly 
studying endoscopic methods to 
pharmacotherapy in our search. 
This is a key question that should 
be explored further in future 
research.  

Data abstraction - Who was involved in the "full 
group discussion"? 

Phan, Shekelle, Weitzner, 
Gibbons, Girgis 

Exec summary Intro - Is that economic burden 
in the US alone? 

Yes the burden is in regards to the 
United States alone.  

Rationale for excluding studies where similar 
mechanisms were compared to one another 
(balloon vs. balloon). Wouldn't data from those 
participants still be useful in a meta-analysis? 

We agree that comparing similar 
mechanisms is valuable, as it 
warrants investigation in future 
papers. However, this was outside 
the scope of our paper for the 
purposes of TEP review. 

I like including the main outcome as % TWL as 
opposed to another metric such as % EWL. The 
f irst figure is excellent. 

We appreciate this feedback.  

Key question 2 - "more total complications....." 
in which group? 

Completed.  

Research gap - Can you be more specific about 
a "prior version of the gastric balloon." Are you 
referring to laparoscopic adjustable gastric 

Thank you for the comments, 
clarif ication has been added to the 
research gaps.  
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Reviewer # Reviewer Comment Authors Responses 
banding or another type of endoscopically 
placed intra-gastric balloon? LAGB has not 
been "removed" although it is much lower in 
f requency than it was previously. 
Literature f low - There is a comment that 
includes "Error!" 

Thank you for this comment; there 
was a technical glitch and has 
been corrected. 

The interpretation of Table 1 is challenging. It's 
not immediately clear what the mean difference 
in hemoglobin and QoL represents. For QoL, 
presumably a higher number means QoL is 
higher for IGB compared to lifestyle? It's not 
clear if  these scales are all the same. For 
HgbA1c diff, a higher number would 
presumably be bad for IBG because it would 
imply that post-intervention HbgA1c is higher 
than that of  lifestyle? The interpretation is quite 
challenging here. Would consider just 
describing this in the text. 

We have clarif ied this for the 
reader. 

Same with Table 2. I struggle with 
interpretability. Maybe it would be helpful to add 
a legend describing what a couple of numbers 
in the various cells means. 

A legend has been added to help 
explain table values. 

The authors note that "the history of weight loss 
interventions is one of innovation and 
dissemination prior to evaluation." This seems 
misleading and inaccurate. Yes, there are some 
examples that the authors highlight. There is 
also a 30+ year history of a lack of D&I of 
evidence-based obesity treatment - including 
the 2 gold standard operations (lap sleeve and 
lap bypass) and numerous FDA-approved 
obesity medications such that we're severely 
underutilizing evidence-based obesity 
treatments in the U.S. I think it's totally 
justif iable to cite those examples (VBG, LABG?, 
phenteramine) as interventions within the field 
where evidence was lacking prior to D&I, but 
would not characterize the entire field of obesity 
treatment (meds, bariatric surgery) as fitting that 
description. 

Thank you for this comment; the 
statement has been rephrased.  

1 The authors are to be congratulated on this 
important and well-executed systematic review 
and meta-analysis. Given the rapid increase in 
obesity over the past few decades, and 
projected further increase in obesity, new 
interventions available to veterans are needed. 
Amongst the currently available options, 
bariatric surgery appears to be the most 
ef fective in reducing weight and improving 
metabolic comorbidities in the long term, 
however, its uptake is limited due to perceived 
surgical risks and limited access. A new class of 
interventions that are less invasive than 

Thank you for this comment. We 
have included the Spatz balloon in 
our updated review after its 
approval.  
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Reviewer # Reviewer Comment Authors Responses 
surgery, endoscopic bariatric therapies (EBTs), 
have become available to veterans in recent 
years. This systematic review focuses on a few 
specific questions related to the efficacy of 
FDA-approved EBTs, looking at studies 
published since 2014. These include two of the 
four FDA-approved intragastric balloons(IGBs), 
Orbera and Obalon; aspiration therapy, and 
endoscopic gastroplasty (not approved for 
treatment of obesity but device approved for 
use). Another balloon that was approved in 
2015, the Reshape balloon, currently is not 
available in the US. A fourth balloon, the Spatz 
balloon, was approved in October 2021, but 
data was published after this review was 
completed. However, the pivotal trial results 
were presented as an abstract in 2018-2019, 
and likely should have been included. The FDA 
submission documents were also available for 
review since earlier in 2021. 
 Overall, well-executed review looking at three 
questions: 
Key Question 1: What Is the Comparative 
Ef fectiveness Of Endoscopic Bariatric 
Interventions Versus Lifestyle Interventions Or 
Bariatric Surgery? 
Key Question 2: What Are the Comparative 
Harms Of Endoscopic Bariatric Interventions 
Versus Lifestyle Interventions Or Bariatric 
Surgery? 
Key Question 3: Do The Comparative 
Ef fectiveness And/Or Harms Vary By Patient Or 
Intervention Characteristics(ie, Age, BMI, Type 
Intragastric Balloon, Gastroplasty Technique, 
etc)? 

 Given the general lack of RCTs involving EBTs, 
I would recommend including the recently 
published high quality RCT of Spatz balloon in 
this meta-analysis. PMID 34793746 

This study has been included in 
our updated search. 

The authors have used overlapping data of 
three presentations looking at the same IGB 
trial population: References 14,20,21 are all 
presentations of data from the Orbera pivotal 
trial, here presented as different studies. I would 
argue that this may be allowed if they document 
complimentary data, such as reporting different 
adverse events, but would not use them 
separately to report the same outcome measure 
such as weight loss or nausea, for example. 

These references had overlapping 
study populations but we were 
cognizant to not double count any 
overlapping data.  

References 1 and 12 are the same. Thank you for catching this error. 
The references have been 
changed.  

Additionally, ref 1/12 and 30 have overlapping 
patients; 1/12, 30 and 43 – same. 

These references had overlapping 
study populations but we were 
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Reviewer # Reviewer Comment Authors Responses 
cognizant to not double count any 
overlapping data.  

Regarding Figures 2 and 6, I am not sure why 
the authors decided to pool both surgery and 
lifestyle as comparators to EBTs. I would argue 
that these should be two different figures : 2a 
and 2b, and 6a and 6b,with lifestyle and 
surgery, respectively. 

The data are not pooled, just 
displayed on the same graph to 
allow better visual interpretation. 

The adverse events associated with Orbera and 
Obalon differ widely, and one could argue that 
they should be analyzed separately and not 
pooled together. Rate of serious adverse events 
(SAE) with f luid-filled gastric balloons such as 
Spatz, Reshape and Orbera, is reported to be 
around 10%, while rate of SAE with 
Obalon(gas-filled) is 0.2%. To me, it is not 
clinically relevant to pool these together in the 
same meta-analysis. Rather, these should be 
discussed separately in comparison to lifestyle 
or surgery. 

While each procedure has its own 
benef its and shortcomings, the 
scope of our review was to 
compare overall effects of 
treatment types in comparison to 
each other. Further studies can 
tease out these nuances. 

Since the approval of semaglutide, weight loss 
medications have become a viable option for 
treatment of obesity, apparently similar in 
ef f icacy to the EBTs, with its own set of adverse 
events, cost issues, and attrition rate. 
Additionally, combination of GLP-1 and GIP-
agonists are pending and expected next year. 
Thus, weight loss medications should be 
included in the discussion of future directions 
for studies. 

We agree and have included the 
importance of pharmacotherapy in 
the future directions.  

Some data from outside of the US points to a 
benef icial more sustained effect of EBTs in 
patients with lower BMIs in the overweight 
range. Thus, studies of early weight reduction 
interventions in patients who are overweight 
and at risk for metabolic decompensation could 
represent a future direction. 

We agree, but aimed this review at 
those who qualify for procedures in 
the US. Future studies can 
address this. 

Finally, in our experience, combination 
therapies involving EBTs and weight loss 
medications may be a viable long-term option 
for patients unwilling to undergo surgery. We 
use IGB of  ESG as a tool for selected patients 
as part of a lifelong obesity therapy with an 
initial weight reduction that, in turn, could 
positively influences lifestyle choices and allow 
weight stabilization in the long term. 

We agree and have expanded this 
in our discussion.  
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APPENDIX C. COCHRANE RISK OF BIAS TOOL 
The Cochrane Collaboration’s Tool for Assessing Risk of Bias* 
Domain Support for judgment Review authors’ 

judgment 
Selection bias     
Random sequence 
generation 

Describe the method used to generate the allocation 
sequence in sufficient detail to allow an assessment 
of  whether it should produce comparable groups. 

Selection bias (biased 
allocation to 
interventions) due to 
inadequate generation 
of  a randomised 
sequence. 

Allocation concealment Describe the method used to conceal the allocation 
sequence in sufficient detail to determine whether 
intervention allocations could have been foreseen in 
advance of, or during, enrolment. 

Selection bias (biased 
allocation to 
interventions) due to 
inadequate 
concealment of 
allocations prior to 
assignment. 

Performance bias     
Blinding of participants 
and personnel 
Assessments should be 
made for each main 
outcome (or class of 
outcomes).  

Describe all measures used, if any, to blind study 
participants and personnel from knowledge of which 
intervention a participant received. Provide any 
information relating to whether the intended blinding 
was ef fective. 

Performance bias due 
to knowledge of the 
allocated interventions 
by participants and 
personnel during the 
study. 

Detection bias     
Blinding of outcome 
assessment Assessments 
should be made for each 
main outcome (or class of 
outcomes). 

Describe all measures used, if any, to blind outcome 
assessors from knowledge of which intervention a 
participant received. Provide any information relating 
to whether the intended blinding was effective. 

Detection bias due to 
knowledge of the 
allocated interventions 
by outcome assessors. 

Attrition bias     
Incomplete outcome data 
Assessments should be 
made for each main 
outcome (or class of 
outcomes).  

Describe the completeness of outcome data for 
each main outcome, including attrition and 
exclusions from the analysis. State whether attrition 
and exclusions were reported, the numbers in each 
intervention group (compared with total randomized 
participants), reasons for attrition/exclusions where 
reported, and any re-inclusions in analyses 
performed by the review authors. 

Attrition bias due to 
amount, nature or 
handling of incomplete 
outcome data. 

Reporting bias     
Selective reporting State how the possibility of selective outcome 

reporting was examined by the review authors, and 
what was found. 

Reporting bias due to 
selective outcome 
reporting. 
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Other bias     
Other sources of bias State any important concerns about bias not 

addressed in the other domains in the tool. 
If  particular questions/entries were pre-specified in 
the review’s protocol, responses should be provided 
for each question/entry. 

Bias due to problems 
not covered elsewhere 
in the table. 

 * http://handbook.cochrane.org/ in Table 8.5.a 

  

http://handbook.cochrane.org/
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APPENDIX D. RISK OF BIAS IN NON-RANDOMISED STUDIES 
– OF INTERVENTIONS (ROBINS-I) 
Bias domains included in ROBINS-I 

Pre-intervention Risk of bias assessment is mainly distinct from assessments of 
randomised trials 

Bias due to 
confounding 

Baseline confounding occurs when one or more prognostic variables 
(factors that predict the outcome of interest) also predicts the intervention 
received at baseline 
ROBINS-I can also address time-varying confounding, which occurs when 
individuals switch between the interventions being compared and when 
post-baseline prognostic factors affect the intervention received after 
baseline 

Bias in selection of 
participants into the 
study 

When exclusion of some eligible participants, or the initial follow-up time of 
some participants, or some outcome events is related to both intervention 
and outcome, there will be an association between interventions and 
outcome even if the effects of the interventions are identical 
This form of selection bias is distinct from confounding—A specific 
example is bias due to the inclusion of prevalent users, rather than new 
users, of an intervention 

At intervention Risk of bias assessment is mainly distinct from assessments of 
randomised trials 

Bias in classification of 
interventions 

Bias introduced by either differential or non-differential misclassification of 
intervention status 
Non-differential misclassification is unrelated to the outcome and will 
usually bias the estimated effect of intervention towards the null 
Dif ferential misclassification occurs when misclassification of intervention 
status is related to the outcome or the risk of the outcome, and is likely to 
lead to bias 

Post-intervention Risk of bias assessment has substantial overlap with assessments of 
randomised trials 

Bias due to deviations 
from intended 
interventions 

Bias that arises when there are systematic differences between 
experimental intervention and comparator groups in the care provided, 
which represent a deviation from the intended intervention(s) 
Assessment of bias in this domain will depend on the type of effect of 
interest (either the effect of assignment to intervention or the effect of 
starting and adhering to intervention). 

Bias due to missing 
data 

Bias that arises when later follow-up is missing for individuals initially 
included and followed (such as differential loss to follow-up that is affected 
by prognostic factors); bias due to exclusion of individuals with missing 
information about intervention status or other variables such as 
confounders 

Bias in measurement of 
outcomes 

Bias introduced by either differential or non-differential errors in 
measurement of outcome data. Such bias can arise when outcome 
assessors are aware of intervention status, if different methods are used to 
assess outcomes in different intervention groups, or if measurement errors 
are related to intervention status or effects 

Bias in selection of the 
reported result 

Selective reporting of results in a way that depends on the findings and 
prevents the estimate from being included in a meta-analysis (or other 
synthesis) 
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APPENDIX E. QUALITY ASSESSMENT FOR INCLUDED RANDOMIZED CONTROLLED 
TRIALS 

Author, year 

Random 
sequence 
generation 

Allocation 
concealment 

Blinding of 
participants 
and personnel 

Blinding of 
outcome 
assessment  

Incomplete 
outcome data 
at 6, 12 
months, 
longest  

Selective 
reporting 

Other sources 
of bias 

Abu Dayyeh, 
2015 13 Unknown risk Unknown risk High risk High risk 

High risk (70-
75% follow up at 
1 year) Low risk Moderate risk 

Abu Dayyeh, 
2019 49 Unknown risk Unknown risk High risk High risk Low risk Low risk Moderate risk 
Chan, 2021 59 Unknown risk Unknown risk High risk High risk Moderate risk Low risk Low risk 

Courcoulas, 
2017 20 

Low risk 
(Trial is FDA 
approved) Unknown risk High risk 

Unknown risk 
for weight 
 
Unclear how 
weight 
measured 
 
Moderate risk 
for QOL 

Low risk at 9 
months (80% 
follow up) 
 
High risk at 12 
months (75% 
follow up) Low risk Moderate risk 

Fuller, 2013 27 Unknown risk Unknown risk High risk High risk Low risk Low risk Moderate risk 

Gomez, 2016 21 

Low risk  
(Trial is FDA 
approved) Unknown risk High risk 

Unknown risk 
for weight 
 
Unclear how 
weight 
measured 
 
Moderate risk 
for QOL 
 
High risk for 
gastric emptying 

Low risk (100% 
follow up) 

High risk 
Weight is not 
primary 
endpoint of 
study Moderate risk 

Lee, 2012 58 Unknown risk Unknown risk Moderate risk Moderate risk Low risk Low risk Low risk 
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Author, year 

Random 
sequence 
generation 

Allocation 
concealment 

Blinding of 
participants 
and personnel 

Blinding of 
outcome 
assessment  

Incomplete 
outcome data 
at 6, 12 
months, 
longest  

Selective 
reporting 

Other sources 
of bias 

Mohammed, 
3220 38 Unknown risk Unknown risk High risk Moderate risk Low risk Low risk Low risk 
Ponce, 2013 26 Unknown risk Unknown risk Moderate risk Moderate risk Low risk Low risk Moderate risk 
Ponce, 2015 28 Low risk Low risk Moderate risk Moderate risk Low risk Low risk Moderate risk 
Raf toupoulos, 
2019 24 Unknown risk Unknown risk High risk High risk High risk Low risk Low risk 
Sullivan, 2012 41 Unknown risk Unknown risk High risk High risk Low risk Low risk Low risk 

Sullivan, 2017 31 

Low risk  
(Trial is FDA 
approved) Unknown risk Low risk 

Unknown risk 
for weight 
Unclear how 
weight 
measured 
Moderate risk 
for QOL Low risk Low risk Moderate risk 

Sullivan, 2018 22 

Low risk  
(Trial is FDA 
approved) Unknown risk Low risk 

Unknown risk 
for weight 
Unclear how 
weight 
measured 
Moderate risk 
for QOL Los risk Low risk Moderate risk 

Thompson, 
2017 39 

Low risk  
(Trial is FDA 
approved) Unknown risk High risk 

Unknown risk 
for weight 
Unclear how 
weight 
measured 
Moderate risk 
for QOL High risk Low risk Moderate risk 
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Author, year 

Random 
sequence 
generation 

Allocation 
concealment 

Blinding of 
participants 
and personnel 

Blinding of 
outcome 
assessment  

Incomplete 
outcome data 
at 6, 12 
months, 
longest  

Selective 
reporting 

Other sources 
of bias 

Thompson, 
2019 52 

Low risk  
(Trial is FDA 
approved) Unknown risk High risk 

Unknown risk 
for weight 
Unclear how 
weight 
measured 
Moderate risk 
for QOL High risk Low risk Moderate risk 
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APPENDIX F. QUALITY ASSESSMENT FOR INCLUDED OBSERVATIONAL STUDIES 

Author, year 
Bias due to 
confounding 

Bias in 
selection of 
participants 

Bias in 
classification 
of 
interventions 

Bias due to 
deviations 
from intended 
interventions 

Bias due to 
missing data 

Bias in 
measurement 
of outcomes 

Bias in 
selection of 
reported 
results 

Abd El Mohsen, 
2017 30 Unknown risk Unknown risk Low risk Low risk Low risk Moderate risk Low risk 
Abeid, 2019 47 Low risk Low risk Low risk Low risk Low risk Moderate risk Low risk 
Ahmed, 2019 42 Moderate risk Moderate risk Low risk Low risk Low risk High risk Low risk 
Alqahtani, 2019 
50 Low risk Low risk Low risk Low risk Low risk Moderate risk Low risk 
Benias, 2020 37 Low risk Moderate risk Low risk Low risk Unknown risk Moderate risk Low risk 
Cheskin, 2020 
29 Low risk Low risk Low risk Low risk High risk Moderate risk Low risk 
Espinet Coll, 
2017 48 Low risk Low risk Low risk Low risk Low risk Moderate risk Low risk 
Fayad, 2019 36 Moderate risk Low risk Low risk Low risk High risk Moderate risk Low risk 
Fiorillo, 2020 34 Low risk High risk Low risk Low risk Low risk Moderate risk Low risk 
Lopez-Nava, 
2020 35 Low risk Unknown risk Low risk Low risk Low risk Low risk Low risk 
Lopez-Nava, 
2021 33 Low risk High risk Low risk Low risk Low risk Moderate risk Low risk 
Mathus-Vliegen, 
2015 45 Low risk Moderate risk Low risk Low risk Low risk Moderate risk Low risk 
Novikov, 2018 32 High risk High risk Low risk Low risk Low risk Moderate risk Low risk 
Raf topoulos, 
2019 23 Moderate risk Unknown risk Low risk Low risk Unknown risk Moderate risk Low risk 
Raf topoulos, 
2019 24 Unknown risk Unknown risk Low risk Low risk Unknown risk Moderate risk Unknown risk 
Sadek, 2017 43 Unknown risk Unknown risk Low risk Low risk Unknown risk Moderate risk Low risk 
Salomone, 2021 
57 Moderate risk Low risk Low risk Low risk Low risk Moderate risk Low risk 
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Author, year 
Bias due to 
confounding 

Bias in 
selection of 
participants 

Bias in 
classification 
of 
interventions 

Bias due to 
deviations 
from intended 
interventions 

Bias due to 
missing data 

Bias in 
measurement 
of outcomes 

Bias in 
selection of 
reported 
results 

Sander, 2017 53 Low risk Moderate risk Low risk Low risk Low risk Moderate risk Low risk 
Wilson, 2018 40 Low risk Moderate risk Low risk Low risk Low risk Moderate risk Low risk 
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APPENDIX G. EVIDENCE TABLES 

 

Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

    ESG Balloon AspireAssist RYGB LSG Lifestyle 

Cheskin, 
2020 29 Obs / Y Single Yes 

n: 105 
Age: 47.58 
(11.97) 
Female: 75 
(71.42) 
BMI: 40.50 
(7.89)     

n: 281 
Age: 48.17 (12.18) 
Female: 189 
(67.26) 
BMI: 39.85 (7.62) 

Courcoulas, 
2017 20 RCT / Y Multi No  

n: 125 
Age: 38.7 (9.37) 
Race 
White: 101 
(80.8) 
Black: 13 (11.2) 
Asian: 0 
Hispanic: 9 (7.2) 
Female: 112 
(89.6) 
BMI: 
 <30: 2 (1.6) 
 30-35: 63 (50.4) 
 35-40: 56 (44.8) 
 >40: 4 (3.2) 
EBW: 36# (11) 
DM: 9 (7) 
HTN: 33 (26)    

n: 130 
Age: 40.8 (9.61) 
Race 
White: 106 (81.5) 
Black: 15 (11.5) 
Asian: 0 
Hispanic: 7 (5.4) 
Female: 117 
(90.0) 
BMI: 
 <30: 1 (0.8) 
 30-35: 57 (43.8) 
 35-40: 70 (53.8) 
 >40: 2 (1.5) 
EBW: 36# (9) 
DM: 8 (6) 
HTN: 37 (28) 

Fayad, 2019 
36 Obs / Y Single Yes 

n: 54 
Age: 48 
(24-72) 
Female: 
57.4% 
BMI: 
median    

n: 83 
Age: 47 (30-
67) 
Female: 59 
(71.1) 
BMI: 44.12 
(29.73-64.46)  
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

BMI 43.07 
DM: 3.7% 
HTN: 
27.8% 

DM: 20.48% 
HTN: 50.60% 

Fiorillo, 2020 
34 Obs / N Single Yes 

n: 23 
Age: 41 
(35-43) 
Female: 16 
(30.4) 
BMI: 39.5 
(36.7-44.7) 
DM: 2 (8.7) 
HTN: 3 
(13)    

n: 23 
Age: 37 (25-
43) 
Female: 17 
(73.9) 
BMI: 41 (38.3-
43.4) 
DM: 3 (13) 
HTN: 7 (30.4)  

Gomez, 2016 
21 RCT / Y Single No  

n: 15 
Age: 38.1 (8.8) 
Race 
White: 60%  
Female: 87% 
BMI: 34.7 (3.42)    

n: 14 
Age: 38.2 (8.78) 
Race 
White: 85.7% 
Female: 93% 
BMI: 35.6 (2.84) 

Lopez-Nava, 
2021 33 Obs / N Multi No 

n: 199 
Age: 44.6 
(10) 
Female: 
141 (71) 
BMI: 39.4 
(5.4)    

n: 61 
Age: 44.6 
(11.2) 
Female: 36 
(59) 
BMI: 40.1 (3.7)  

Novikov, 
2018 32 Obs / Y Single No 

n: 91 
Age: 43.86 
(11.26) 
Female: 62 
(68.13) 
BMI: 38.61 
(6.98)    

n: 120 
Age: 40.71 
(11.95) 
Female: 94 
(78.33) 
BMI: 47.22 
(7.84)  
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

DM: 20 
(21.98) 
A1c: 5.82 
(0.98) 
HTN: 18 
(19.78) 

DM: 31 (25.83) 
A1c: 6.3 (1.25) 
HTN: 61 
(50.83) 

Sullivan, 
2018 22 RCT / Y Multi No  

n: 198 
Age: 42.7 (9.6) 
Race 
White: 165 
(83.3) 
Female: 171 
(86.4) 
BMI: 35.2 (2.7) 
A1c: 5.3 (0.4) 
HTN: 31 (15.7)    

n: 189 
Age: 42.5 (9.3) 
Race 
White: 155 (82.0) 
Female: 170 
(89.9) 
BMI: 35.5 (2.7) 
A1c: 5.3 (0.5) 
HTN: 28 (14.8) 

Sullivan, 
2017 31 RCT / Y Multi No 

n: 221 
Age: 44.2 
(8.6) 
Race 
White: 154 
(71) 
Black: 61 
(28.1) 
Female: 
195 (88.2) 
BMI: 36.0 
(2.4)  
EBW: 99.7 
(12.2kg) 
DM: 17 
(7.7) 
HTN: 100 
(45.2)      

n: 111 
Age: 45.3 (9.1) 
Race 
White: 70 (64.8) 
Black: 34 (31.5) 
Female: 101 (91) 
BMI: 36.2 (2.2)  
EBW: 98.7 
(11.6kg) 
DM: 11 (9.9) 
HTN: 42 (37.8)  
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

Thompson, 
2017 39 RCT / Y Multi No   

n: 111 
Age: 42.4 
(10.0) 
Race 
White: 63 
(56.8) 
Black: 33 
(29.7) 
Hispanic: 11 
(9.9)  
Female: 96 
(86.5) 
BMI: 42.0 
(5.1) 
DM: 3 (2.7) 
A1c: 5.7 
(0.6) 
HTN: 46 
(41.4)   

n: 60 
Age: 46.8 (11.6) 
Race 
White: 31 (51.7) 
Black: 17 (28.3) 
Hispanic: 11 
(18.3)  
Female: 53 (88.3) 
BMI: 40.9 (3.9) 
DM: 8 (13.3) 
A1c: 5.8 (0.6) 
HTN: 24 (40.0) 

Thompson, 
2018 52 RCT / Y Multi No   

n: 111 
Age: 42.4 
(10.0) 
Race 
White: 63 
(56.8) 
Black: 33 
(29.7) 
Hispanic: 11 
(9.9)  
Female: 96 
(86.5) 
BMI: 42.0 
(5.1) 
DM: 3 (2.7) 
A1c: 5.7 
(0.6)   

n: 60 
Age: 46.8 (11.6) 
Race 
White: 31 (51.7) 
Black: 17 (28.3) 
Hispanic: 11 
(18.3)  
Female: 53 (88.3) 
BMI: 40.9 (3.9) 
DM: 8 (13.3) 
A1c: 5.8 (0.6) 
HTN: 24 (40.0) 
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

HTN: 46 
(41.4) 

Lopez-Nava, 
2020 35 Obs / N Multi No 

n: 12 
Age: 49.3 
(2.4) 
Female: 9 
(75) 
BMI: 38.3 
(1.8) 
DM: 0 
HTN: 2 
(17)    

n: 12 
Age: 50.5 (1.9) 
Female: 9 (75)  
BMI: 39.2 (1.5) 
DM: 0 
HTN: 9 (75)  

Raf topoulos, 
2019 23 Obs / N Single Yes  

n: 58 
Age: 43.2 (11.8) 
Female: 70.7% 
BMI: 36.7 (5.7)     

n: 413 
Age: 48.3 (12.4) 
Female: 85.9% 
BMI: 36.8 (5.0) 

Raf topoulos, 
2019 24 Obs / N Single Yes   

n: 79 
Age: 43 (10.8) 
Female: 68.4% 
BMI: 36.2 (5.4)     

n: 413 
Age: 48.3 (12.4) 
Female: 85.9% 
BMI: 36.8 (5.0)  

Abu Dayyeh, 
2019 49 RCT / Y Multi No       
Wilson, 2018 
40 Obs / N Single No   Unknown Unknown   
Sadek, 2017 
43 Obs / Y Single Unclear n: 23    n: 277  
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

Abd El 
Mohsen, 
2017 30 Obs / Y Multi No n: 5     n: 14 

Abu Dayyeh, 
2015 13 RCT / Y Multi No  

n: 137 
Age: 38.7 (9.4) 
Female: (89.6) 
BMI: 35.2 (3.17) 
EBW: 28.4 (2.7)    

n: 136 
Age: 40.8 (9.6) 
Female: (90) 
BMI: 35.4 (2.7) 
EBW: 28.7 (8.1) 
kg 

    ESG Balloon AspireAssist RYGB LSG Lifestyle 

Fuller, 2010 
66 RCT / N Single No  

n: 31 
Age: 43 
Female: (68) 
BMI: 36.0    

n: 35 
Age: 48 
BMI: 36.7 

Ponce, 2012 
26 RCT / Y Multi No  

n: 21 
Age: 38.9 (9.1) 
White: (95) 
Female: (81) 
BMI: 34.7 (2.6)    

n: 9 
Age: 45.3 (6.6) 
White: (100) 
Female: (100) 
BMI: 35.6 (2.0) 

Lee, 2012 58 RCT / N Single No  

n: 8 
Age: 43 (19.75) 
Female: 5 (62.5) 
BMI: 30.3 (4.22) 
Diabetes: 1 
(12.5) 
NAFLD: 8 (100)    

n: 10 
Age: 47 (15) 
Female: 2 (20) 
BMI: 32.4 (6.66) 
Diabetes: 1 (10) 
NAFLD: 10 (100) 

Ponce, 2015 
28 RCT / Y Multi No  

n: 187 
Age: 43.8 (9.5) 
White: (81.8) 
Black: (13.4)    

n: 139 
Age: 44.0 (10.2) 
White: (85.6) 
Black: (11.5) 
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

Hispanic: (8) 
Female: (95.2) 
BMI: 35.3 (2.8) 
Diabetes: (7) 
HbA1c: 5.7 (0.7) 
HTN: (28.9) 

Hispanic: (5.8) 
Female: (95.0) 
BMI: 35.4 (2.6) 
Diabetes: (7.2) 
HbA1c: 5.7 (0.88) 
HTN: (35.3) 

Mohammed, 
2014 38 RCT / N Single No  

n: 84 
Age: 43.96 
(8.98) 
Female: (54) 
BMI: 47.87 
(1.08) 
EBW: 65.45 
(5.04)    

n: 44 
Age: 42.65 (6.61) 
Female: (59) 
BMI: 47.46 (1.85) 
EBW: 65.23 (6.77) 

Ahmed, 2019 
42 Obs / N Single No  

n: 40 
Female: 40 
(100) 
BMI: 36    

n: 40 
Female: 40 (100) 
BMI: 36.5 

Sullivan, 
2012 41 RCT / Y Single No   

n: 11 
BMI: 42 (4.7)   

n: 7 
BMI: 43.4 (5.3) 

Salomone, 
2021 57 Obs / N Single No  

n: 26 
Age: 53 
Female: (31) 
Diabetes: (38) 
HbA1c: 7.5 
HTN: (65) 
NAFLD: 26 (100)     

Chan, 2021 
59 RCT / N Multi No  

n: 26 
Age: 38.1 (7.9) 
Female (70) 
BMI: 30.2 (2.3)    

n: 23 
Age: 35.3 (7.2) 
Female: (75.5) 
BMI: 30.2 (2.1) 
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

Abeid, 2019 
47 Obs / N Single No  

n: 1600 
Age: 34.1 (10.3) 
Female: (77) 
BMI: 40.3 (8.17) 
Diabetes: (6.8) 
HTN: (15.06)     

Alqahani, 
2019 50 Obs / N Single No 

n: 1000 
Age: 34.4 
(9.5) 
Female: 
(89.7) 
BMI: 33.3 
(4.5) 
Diabetes: 
(1.7) 
HTN: (2.8)      

Mathus, 
2014 45 Obs / N Single No  

n: 815 
Age: 36.5 (9.8) 
Diabetes: (2.3) 
HTN: (15.6)     

Sander, 2017 
53 Obs / N Single No  

n: 9763 
Age: 31.13 
Female: (78) 
BMI: 33.42     

Benias, 2020 
37 Obs / N Single No 

n: 14 
Age: 39 
(4.2)    

n: 11 
Age: 47 (3.9)  
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Study 
Design 
/ US 

Single 
vs 
Multi- 
center 

Propensity 
Matching 

Patient Characteristics Preop 

Fuller, 2019 
27 RCT / Y Single No  

n: 37 
Age: 43.3 (9.4) 
White: (83.9) 
Female: (68) 
BMI: 36 (2.7)    

n: 37 
Age: 48.1 (7.3) 
White: (74.3) 
Female: (66) 
BMI: 36.9 (2.7) 

Abu Dayyeh, 
2021 25 RCT / Y Single No  

n: 187 
Age: 44.4 (8.9) 
White: 132 (71) 
Black: 49 (26) 
Asian: 1 (1) 
Female: 162 
(87) 
BMI: 35.8 (2.6) 
Diabetes: 13 (7) 
HTN: 41 (22)    

n: 101 
Age: 44.0 (8.9) 
White: 72 (71) 
Black: 26 (26) 
Asian: 1 (1) 
Female: 90 (89) 
BMI: 35.8 (2.7) 
Diabetes: 4 (4) 
HTN: 32 (32) 

Moore, 2019 
46 Obs / Y Multi No  

n: 1343 
Age: 45.7 (10.8) 
White: 897 
(66.8) 
Female: 1055 
(78.6) 
BMI: 35.4 (5.4)     
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APPENDIX H. OUTCOMES 
Outcome f/u Time (months) # Studies # RCTs # nonRCTs 
%TBWL 6 19 7 12 
%TBWL 12 15 7 8 
%EBWL 6 8 7 1 
%EBWL 12 8 7 1 
BMI 6 8 6 2 
total complication 6 7 4 3 
weight loss 6 7 6 1 
weight loss 12 7 6 1 
nausea/vomiting 12 6 3 3 
total complication 12 6 3 3 
BMI 12 5 3 2 
QOL 6 5 3 2 
infection 12 5 2 3 
GERD 6 4 2 2 
at least 10% total body weight 6 4 3 1 
at least 5% total body weight 6 4 3 1 
bleeding 12 4 2 2 
dehydration 6 4 3 1 
nausea/vomiting 6 4 3 1 
%TBWL 24 3 0 3 
30-day readmissions (time not specified) 6 3 1 2 
30-day reintervention 12 3 1 2 
QOL 12 3 3 0 
at least 10% total body weight 12 3 3 0 
at least 25% excess body weight 12 3 3 0 
at least 5% total body weight 12 3 3 0 
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Outcome f/u Time (months) # Studies # RCTs # nonRCTs 
bleeding 6 3 1 2 
dehydration 12 3 1 2 
dyspepsia/abdominal pain 6 3 3 0 
dyspepsia/abdominal pain 12 3 2 1 
gastric ulceration 6 3 3 0 
HbA1C 6 3 3 0 
HbA1C 12 3 2 1 
30-day reintervention 6 2 1 1 
BMI 24 2 0 2 
GERD 12 2 2 0 
at least 25% excess body weight 6 2 2 0 
infection 6 2 1 1 
mortality 12 2 1 1 
weight loss 24 2 1 1 
%EBWL 24 1 0 1 
%EBWL 36 1 0 1 
%TBWL 36 1 0 1 
%TBWL 120 1 1 0 
30-day readmissions (only know within 90 days though) 12 1 0 1 
30-day readmissions (time not specified) 12 1 1 0 
30-day reintervention (don't know time frame) 12 1 0 1 
BMI 120 1 1 0 
gastric ulceration 12 1 0 1 
improvement of diabetes 12 1 1 0 
improvement of hypertension 12 1 1 0 
weight loss 60 1 1 0 
weight loss 120 1 1 0 
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APPENDIX I. CITATIONS FOR EXCLUDED PUBLICATIONS 
Adjunct Therapies, N = 8 

1. Badurdeen, D., et al., Endoscopic sleeve gastroplasty plus liraglutide versus endoscopic 
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1316-1324.e1. 

2. Badurdeen, D., et al., ESG PLUS LIRAGLUTIDE IS SUPERIOR TO ESG ALONE 
FOR WEIGHT LOSS IN OVERWEIGHT AND OBESE PATIENTS. Gastrointestinal 
Endoscopy, 2020. 91(6): p. AB215. 

3. Carolina Hoff, A., et al., SEMAGLUTIDE IN ASSOCIATION TO ENDOSCOPIC 
SLEEVE GASTROPLASTY: TAKING ENDOSCOPIC BATRIATRIC PROCEDURES 
OUTCOMES TO THE NEXT LEVEL. Gastrointestinal Endoscopy, 2021. 93(6): p. 
AB6-AB7. 

4. de Souza, T.F., et al., The First Study Evaluating Effectiveness and Safety of the 
Endoscopic Sleeve Gastroplasty in HIV Patients. Obesity surgery, 2020. 30(3): p. 1159-
1162. 
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analogue to potentialize weight loss. Digestive Endoscopy, 2020. 32((Hoff A.C.) 
Angioskope SP, Bariatric Endoscopy, São Paulo, Brazil): p. 14. 

6. Kolli, S., et al., THE DUAL EFFICACY OF PHARMACOTHERAPY WITH 
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