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Introduction 

It is well known that obesity has become increasingly prevalent worldwide, affecting 
close to 40% of United States adults, with projections that by 2030, nearly 50% of US adults will 
have obesity.1, 2 This translates to significant healthcare expenditures from obesity related 
comorbidities. In the Unites States alone, gross annual medical costs for obesity were $40 billion 
in 2006, and increased to $149.4 billion in 2014.3, 4 Accordingly, much attention has been 
focused on addressing the obesity epidemic.  

Current weight loss strategies range from non-invasive lifestyle interventions, to bariatric 
surgical procedures, as well as endoscopic strategies. Lifestyle interventions include a 
combination of dietary changes, increased physical activity, and psychosocial support. 
Unfortunately, although attractive given its non-invasiveness, several studies have failed to show 
durable weight loss and improvement in obesity-related comorbidities with lifestyle intervention 
alone.5, 6 Bariatric surgery has shown effective and sustained weight loss results with 
improvement and resolution in associated comorbidities including diabetes.7 Partly due to such 
promising results, the overall number of bariatric procedures have increased annually.8, 9 
However in 2018, only 1.1% of eligible patients underwent primary bariatric surgery.9 Limited 
access can be associated with patient’s fear of complications, as well as stigma of undergoing 
bariatric surgery, high out of pocket cost, and poor access to comprehensive metabolic 
programs.10 Additionally, bariatric surgery is limited to patients with class III or class II obesity 
with a comorbid disease. Thus, a large portion of patients with obesity are unable to access such 
procedures to achieve durable weight loss and improvement in comorbidities.11   

Endoscopic bariatric techniques such as the intragastric balloon have become attractive 
alternatives as a tool for weight loss, demonstrating sustained successful weight loss, an overall 
low complication rate, as well as applicability for a wider range of patients (ie those with class I 
and class II obesity).12, 13 The intragastric balloon has increased in acceptability and utilization, 
and has been a contributing factor to the overall increase in metabolic and bariatric procedures.8, 

9  The intragastric balloon achieves successful weight loss through a restrictive pathophysiology 
by introducing a space occupying device.14, 15 Additionally the intragastric balloon alters gastric 
emptying and accommodation, which are thought to trigger gastrointestinal neurohormonal 
pathways which alter satiety and satiation.16, 17 The overall effect is successful weight loss, as 
well as improvement in obesity related comorbidities.  

Such devices have been in development for decades. Initially commercialized in the 
1980s, the Garren-Edwards Gastric Bubble was a hollow cylindrical device that was inserted 
endoscopically, filled with 200-220 mL of air, and designed to be left in place for 4 months.18  It 
achieved weight loss, however, there were many reported complications including gastric 
erosions/ulcers, and particularly this device could spontaneously deflate causing bowel 
obstruction.19, 20 Therefore, the device was removed from the market in 1992. After the Garren-
Edwards gastric bubble, the intragastric balloon has been redesigned, and multiple products have 
been developed. These include: Orbera and Obera 360 (Apollo Endosurgery, Austin TX), 
ReShape Integrated Dual Balloon (Apollo Endosurgery, Austin TX), Obalon Balloon System 
(Obalon Theraputics Inc, Carlsbad CA), Elipse (Allurion Technologies, Wellesley MA), Spatz3 
Adjustable Balloon System (Spatz Medical, Great Neck NY), Heliosphere BAG (Helioscopie, 
France), Silimed Balloon (Silimed, Brazil), Medsil (Medsil, Russia), Endalis End-Ball (Endalis 
Laboratory, France), Easy Life Gastric Balloon (Life Partners, France).10 These devices vary in 
design, filling volume, filling medium, adjustability, and dwell time, which are associated with 
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clinical difference in tolerability and weight loss. Currently, only the Obera, ReShape, and 
Obalon are commercially available in the US market. 
 

Objectives of the Review 

This technical review focuses on the intragastric balloon used as tool for management of patients 
with obesity. The aim was to provide a systematic and comprehensive synthesis of the literature 
to inform the development of evidence-based recommendations by a panel from the American 
Gastroenterological Association (AGA). The focus of the review was on the following clinical 
questions: 

• Clinical outcomes after intragastric balloon placement, including weight, and medical 
comorbidities. 

• Optimal outpatient management after intragastric balloon placement. 
• Use of additional therapy for weight management after and during intragastric balloon 

placement (including pharmacotherapy, sequential balloon placement and subsequent 
bariatric surgery) 

This technical review does not compare outcomes between the different procedural tools for 
management of obesity (e.g., comparing bariatric surgery outcomes to intragastric balloon). 
Rather, it provides readers with a summative review of the literature for pertinent clinical 
questions directly related to the intragastric balloon. 

Methods 

Overview 

The technical review and accompanying guideline were conducted using the GRADE 
approach (Grading of Recommendation, Assessment, Development, and Evaluation).21 The 
AGA Clinical Guidelines Committee selected the members of the guideline and technical review 
panels based on their clinical content and methodological expertise after undergoing a vetting 
process to manage any conflict of interest. Technical review content experts and the guideline 
panel developed focused clinical questions that were deemed relevant for clinical practice. Thirty 
focused clinical questions were suggested and they either aimed to 1) describe the comparative 
effectiveness of balloons in patients who want an intervention for weight loss; 2) help in 
selection of which balloon to use, gas vs fluid filled in what particular clinical setting; 3) 
describe the best approach to manage refractory nausea and nutritional/ mineral deficiencies after 
balloon placement; or 4 ) evaluate success rate of interventions for maintenance and durability of 
weight loss after a balloon placement. The technical review panel then identified the patient-
important outcomes, and systematically reviewed the literature to summarize the available body 
of evidence for each question. Additionally, the technical review panel reviewed the literature 
systematically for indirect evidence that could assist the guideline panel in making informed 
decisions when direct evidence was sparse. The indirect evidence included 1) testing and treating 
nutritional and mineral deficiency; and 2) prophylaxis and treatment of nausea and vomiting; 
from the bariatric literature on restrictive bariatric procedures.  
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Formulating the Clinical Questions 

The questions identified by the guideline panel as clinically relevant were formulated by 
the technical review panel using the PICO format. The PICO format frames clinical questions by 
defining a specific population (P), intervention (I), comparator (C), and outcome (O). The panel 
finalized seven questions, which are detailed in Table 1. 

 

The Systematic Review Process 

The systematic review is reported in concordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) statement.22 A protocol was developed a 

priori by the technical review panel in conjunction with the guideline panel, to guide the 
systematic review. 
 

Literature Search Strategy  

 Guided by the technical review panel, an experienced medical librarian conducted a 
comprehensive search of the following databases from its earliest inception to September 2019 
with an update with the new RCT on January 2020: MEDLINE Epub Ahead of Print, MEDLINE 
In-Process & Other Non-Indexed Citations, MEDLINE Daily, MEDLINE, EMBASE Classic, 
EMBASE, and Wiley’s Cochrane Library. The search was limited to English language and 
human adults. The final strategy is available in Appendix Document 1. The bibliography of 
previously published systematic reviews, prior guidelines, and the included references were also 
searched to identify relevant studies that might have been missed by the electronic search 
strategy. We also queried content experts and hand searched for indirect evidence and ongoing 
yet to be published studies. 
 

Eligibility Criteria  

The inclusion and exclusion criteria were based on the above formulated clinical 
questions. Only RCTs were considered for the comparative effectiveness questions about balloon 
and weight maintenance. However, due to lack of available RCTs for the questions regarding 
nausea vomiting, nutritional and mineral deficiency, we included nonrandomized comparative 
and noncomparative studies. We excluded studies that have evaluated balloons before 1990 or 
evaluated balloons placed for less than 6 months.  

 

Study Selection, Data Extraction and Risk of Bias Assessment 

The title and abstract of each identified reference were reviewed by two independent 
investigators for eligibility and full-text retrieval. When disagreement was encountered at this 
stage, the reference was included for full-text retrieval. Each full-text manuscript was then 
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evaluated by two independent investigators. Disagreement was resolved by consensus between 
the two investigators, and if it was not resolved, a third investigator from the team was consulted.  

Two reviewers assessed applicability of a previously published systematic reviews and 
meta-analyses and determined the need to update these reviews and extracted eligible studies 
from them. Two independent reviewers extracted data on the population description and 
morbidities, follow-up time, type of balloon, and outcome data; and assessed the risk of bias. 
PRISMA Flow chart can be found in (Supplementary Figure 1). 
 

Data Analysis 

When the studies were judged to be sufficiently similar in terms of outcome assessment, 
meta-analysis was performed. Due to the expected heterogeneity of population and settings, we 
used the random-effects (RE) model except when the number of included studies was 3 or less.23 
In that case, we used the fixed effect model due to the instability of between-study variance. 
Imputations of standard deviations were done when needed using methods from the Cochrane 
Handbook.24 Categorical variables were reported as a relative risk (RR) and continuous variables 
as mean difference (MD). Heterogeneity was assessed using the I2 statistic.  A network meta-
analysis was performed when feasible. Analysis was done using RevMan 5.3. 25 When meta-
analysis was not feasible, we presented data narratively and using descriptive statistics. 

Certainty of Evidence Assessment  

We used the GRADE approach to assess the certainty (or quality) of evidence.21 In this 
approach, the evidence is graded for each outcome as high, moderate, low, or very low. Evidence 
derived from randomized controlled trials start as high quality, while evidence derived from 
observational studies start as low quality. Subsequently, the evidence can be rated down for risk 
of bias, inconsistency, indirectness, imprecision, publication bias, and/or other factors. The 
quality of evidence derived from observational studies can be rated up when there is a large 
magnitude of effect or dose-response relationship. When meta-analysis was not feasible, we 
adapted the GRADE approach to rate the quality of evidence in the absence of pooled 
estimates.26 

Results 

Effectiveness of IGB Therapy 

PICO 1.1: In obese individuals seeking a weight loss intervention, should IGB therapy with 

lifestyle modification versus lifestyle modification alone be used for improvement of patient 

important outcomes? 
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PICO 1.2: In this population, individuals who undergo IGB therapy, should fluid-filled 

balloons versus gas-filled balloons be used? 

 

 
Characteristics of individual included studies can be found in Table 2. All intragastric balloon 
treatment duration were 6 months except for Spatz® balloon, which was 8 months indwelling 
time. 
 

Weight Loss (lbs) 

Seven randomized controlled trials (RCT) met inclusion criteria with the outcome of weight loss 
at six months.  628 patients underwent intra-gastric balloon (IGB) therapy and 551 patients were 
treated with standard of care (SOC). Mean weight loss in IGB group ranged from 15.62 – 37.60 
pounds (lbs) while in the SOC group it ranged from 7-14.06 lbs (MD 15.46 lbs; 95 CI 10.42, 
20.51) (Supplementary Figure: 6 mos weight loss). Three RCT reported nine months outcomes 
with mean weight loss in pounds for the IGB cohort ranging from 19.4 – 39.97 and 7.1-13.13 in 
the SOC cohort (MD 13.12 lbs; 95 CI 10.53, 15.70) (Supplementary Figure: 9 mos weight loss). 
Twelve-month outcomes were reported in two RCTs with IGB group having a loss of 16.2-20.68 
lbs and SOC group losing 6.3-11.66 lbs (MD 9.76; 95 CI 6.38, 13.14) (Supplementary Figure:12 
mos weight loss). 

Percent Total Body Weight Loss (%TBWL) 

The pooled estimate for 6 months total body weight loss (%) was derived from 7 RCT including 
1,341 patients (IGB: 7.1-14.9; SOC: 2.4-5.4; MD: 6.89; 95 CI 4.09, 9.70) (Supplementary 
Figure: 6 mos %TBWL). Three RCT were included for analysis of 9-month outcomes with IGB 
total body weight loss mean ranging from 7.5-10.9% and 3.4-5.5% in the SOC group (MD 5.08; 
95 CI 3.79, 6.37) (Supplementary Figure: 9 mos %TBWL). Twelve-month outcomes for percent 
total body weight loss was found from two RCT showing IGB mean %TBWL from 7.6-9.2 and 
3.1-5.2 for SOC group (MD: 4.42; 95 CI 2.90, 5.95) (Supplementary Figure: 12 mos %TBWL). 

Percent Excess Weight Loss (%EWL) 

Seven RCT with a total of 1,173 patients were included for the outcome of percent excess weight 
loss (Supplementary Figure: %EWL) at 6 months. The IGB cohort %EWL ranged from 21.5-
50.3% while the SOC group ranged from 4.2-18.3% (MD 18.55; 95 CI 13.94, 23.16) 
(Supplementary Figure: 6 mos %EWL). For nine-month outcomes, four RCT were found 
showing mean range from 27.3-39% for IGB group and 5.3-19.2% in the SOC group (MD 20.43; 
95 CI 16.09-24.77) (Supplementary Figure: 9 mos %EWL). Two RCT reported 12 month 
%EWL outcomes. IGB cohort %EWL ranged from 29-32.7% and control group ranged from 
11.1-17.8% (MD 17.4; 95 CI 11.51-23.28) (Supplementary Figure:12 mos %EWL). 
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Responder Rates: 5 and 10% Total Body Weight Loss 

A pooled analysis of three RCT showed 85.1% (292/343) of participants in the IGB cohort and 
34.6% (92/266) in the SOC cohort achieving 5% TBWL with single balloon insertion time 
period (RR 2.44; 95 CI 2.05-2.91) (Supplementary Figure: 5%TBWLR 6-8 mos). It should be 
noted that the time for balloon therapy ranged from 6-8 months. The Spatz® balloon trial kept 
balloons implanted for eight months while other studies used a six-month therapy time period for 
their respective balloon types. Two RCT reported results at 9 month and 12 months. Pooled 
analysis showed 71.2% (111/156) in the IGB group and 33.9% (56/165) (RR 2.10; 95 CI 1.66, 
2.65) achieved 5% TBWL (Supplementary Figure: 5% TBWLR 9 mos). At 12 months, 57.7% 
(90/156) of the IGB group and 29.7% (49/165) of the SOC group sustained 5%TBWL 
(Supplementary Figure: 5% TBWLR12 mos). 

We assessed 10% TBWL at 6-8 months (single balloon insertion; Spatz® 8 months indwelling 
time) by pooling four RCT. In the IGB arm, 61.9% (232/375) of participants had 10% TBWL 
response rate, while 13.7% (41/300) achieved this in the SOC arm (RR 4.31; 95 CI 3.21, 5.80) 
(Supplementary Figure: 6-8 month 10% TBWLR). Two RCT reported outcomes at 9 and 12 
months. At 9 months, 41% (64/156) in the IGB arm and 14.5% (24/165) in SOC arm had a 10% 
TBWL responder rate (RR 2.83; 95 CI 1.87, 4.28) (Supplementary Figure: 9 month 10% 
TBWLR). At 12 months, 32.7% (51/156) in the IGB group versus 16.4% (27/165) in the SOC 
arm had this response rate (RR 2.00; 95 CI 1.32, 3.01) (Supplementary Figure 12 month 10% 
TBWLR). 

Harms 

We pooled 10 RCT to assess early removal (patient preference or adverse event) of the 
intragastric balloon during the pre-specified balloon therapy period. The pre-specified time 
period was 6 months, except for the Spatz® balloon, which was 8 months. In the IGB arm, 9.4% 
of patients required early removal of the intragastric balloon (IGB: 109/1164 vs SOC: 0/1055; 
RR 16.61; 95 CI 6.08, 45.40) (Supplementary Figure: Early removal). Subclassification by 
reason for early removal can be found in Supplementary Table 1.  

We found seven RCT to inform the outcome of serious adverse events (SAE) during balloon 
therapy (6-8 months, 8 months for Saptz®). SAE were defined by the original studies’ 
definitions. In the event that a particular study did not define SAE and only reported an adverse 
event, two authors of this guideline assessed if it met similar criteria as other studies to be 
included as an SAE. In pooled analysis, we found 5.6% (58/1028) of participants had a 
device/procedure related SAE in the IGB cohort and 1.1% (9/798) had a non-device/-procedure 
related SAE in SOC arm (RR 3.07; 95 CI 1.16, 8.11) (Supplementary Figure: Device vs non 
device)). When excluding non-device/-procedure related SAE in the control group as well the 
relative risk was 8.97 (95 CI 2.72-29.56) as the control group did not report any 
device/procedure related SAE (Supplementary Figure: SAE device). Rates found from studies 
that reported particular serious adverse event outcomes were as follows: perforation rate 0.3% 
(2/653), esophageal mucosal injury 0.8% (4/473), gastric ulcer/bleeding, 0.76% (5/650), severe 
dehydration 0.7% (5/704), gastric outlet/bowel obstruction 0.12% (1/802), aspiration pneumonia 



8 

 

0.4% (2/424) and mortality 0% (0/741). Subclassification rates of SAE can be found in 
Supplementary Table 1.  

FDA Reported Harms: 

It should also be noted that the FDA published a letter to health care providers on April 27, 2020 
about the risk of spontaneous hyperinflation, acute pancreatitis and deaths in patients who were 
treated with Orbera and Reshape intragastric balloons.27 No reports of hyperinflation from 
ReShape and 2.3% (6/258; 5 symptomatic, 4 early balloon removal) of those with the Orbera 
balloon from the post approval studies. However, worldwide, the FDA notes over 200 adverse 
event reports of hyperinflation since 2015 (>99% from Orbera). The Reshape post-approval 
study reports 1.3% of patients were diagnosed with acute pancreatitis (2/159, resulting in early 
removal). Although the post-approval study for Orbera reported no events of acute pancreatitis, 
the FDA has received almost 30 adverse events of acute pancreatitis worldwide since 2015 for 
Orbera and Reshape (>66% from Orbera). The FDA reports no gastric/esophageal perforation or 
deaths in the post approval studies for either of these balloons. However, worldwide since 2015, 
there have been 18 reports of deaths of which 8 were in the United States.  We reviewed the 
April 2020 and June 2018 letter updates, the FDA reports the deaths were related to eight gastric 
perforation, one esophageal perforation, three unclear causes but have temporal relation, two 
pulmonary embolisms after balloon placement, and one misdiagnosed Wernicke-Korsakoff 
syndrome.27 There are no reports of death, hyperinflation or acute pancreatitis with the Obalon 
balloon system per the FDA. 

Metabolic Parameters 

Six RCT reported outcomes on metabolic parameters. Metabolic parameters of interest included 
total cholesterol, high-density lipoprotein, low-density lipoprotein, hemoglobin A1c, ALT, and 
fasting glucose. It should be noted that the majority of these studies did not target the population 
with hypertension, dyslipidemia, diabetes, and non-alcoholic steatohepatitis. Lee et al 2012 did 
report steatosis score, inflammatory score, ballooning score, NAFLD score, fibrosis score in 
patients who had NASH and were treated with an intragastric balloon. Dichotomous outcomes 
for rates of diseases such as type 2 diabetes, hypertension, dyslipidemia, and metabolic syndrome 
were noted in 2 RCT at six, nine, and twelve months. A summary of study results can be found 
in Supplementary Table 2: Metabolic Parameters.  

To further inform the impact of IGB on metabolic profile, we used data from a systematic review 
and meta-analysis published in 2017 by Popev et al.29 that compared intra-gastric balloons to 
noninvasive interventions. They included RCT with less than 6 months of IGB balloon therapy 
and observational studies while our aim in this systematic review and meta-analysis was at least 
6 months of therapy and only assessment of RCT. Popev et al reported greater reduction in IGB 
group over controls from 5 RCT for HgA1c and fasting blood glucose (FBG) [HgA1c pooled 
MD of -1.1% (95 CI -1.6, -0.6) and FBG MD -12.7 mg/dl (95 CI -21.5, -4)]. When assessing 18 
observational studies of 768 patients FBG decreased by -8 mg/dl (95 CI -11, -5). Twelve 
observational studies of 470 patients showed -0.6% HgA1c (95 CI -1, -0.3) compared to 
baseline. In subgroup analysis, they found higher reduction when baseline FBG was greater than 



9 

 

100 mg/dl than lower than 100, HgA1c greater than 6.5% than less than equal to 6.5%, and in 
instances when the population had a higher BMI (greater than 40 kg/m2). The meta-analysis 
reported no statistical difference between IGB and noninvasive therapy for triglycerides when 
assessing RCT data, but found reduction in observational data (-33.4 mg/dl; 95 CI -42, -25); 22% 
reduction from baseline). It was reported that LDL also decreased but was not statistically 
significant. For systolic blood pressure, two RCT showed MD -3.4 mmHg (95 CI -8.5, 1.7; p=.2) 
and diastolic blood pressure MD -2.9 mmHg (95 CI -4.1, -1.8; p=.001). Pooled analysis from 10 
observational studies showed -9 U/l (95 CI -12, -5.2) for ALT from baseline and seven studies 
showed -3 U/l (-5.6, -0.1) for AST. Furthermore, data from 8 RCT favored IGB group with MD -
4.1 cm (95 CI -6.9, -1.4) in waist circumference. The meta-analysis also reported remission of 
metabolic conditions (based on varying definitions) from observational studies: diabetes (OR 
1.4; 95 CI 1.3, 1.6; n=4,232)), hypertension (OR 2.0; 95 CI 1.8, 2.2; n=3,961), dyslipidemia (1.7; 
95 CI 1.2, 2.6; n=3,101).29 

Certainty of Evidence Assessment 

We found serious imprecision that was mainly due to sample size and the confidence intervals 
not including substantial benefit and harm for continuous outcomes.  We also found low event 
rates for dichotomous outcomes. There was some inconsistency also noted that was not deemed 
of serious concern by itself and thus no additional downgrading was performed. Initially, there 
was concern for risk of bias, namely blinding of participants and blinding of outcome assessors 
(Supplementary Figure: ROB 1a and b). With the absence of a sham control group in most 
included studies, we hypothesized that the participants are likely to know which arm they have 
enrolled in, especially with the accommodative symptoms being highly prevalent. We suspected 
that the control group would work harder to achieve weight loss rather than become less 
motivated as they were motivated to join the trail to lose weight in the first place. With this 
assumption, the mean difference between the weight loss between the control group and 
intervention arm is likely to be less and thereby we did not find significant risk of bias due to a 
lack of blinding as it would not favor the intervention arm. For adverse events, there are variable 
definitions for serious adverse events. Thus, the unclear delineation of the blinding of outcome 
assessors did provide some concern for risk of bias. For the outcome of harms, this in 
combination of the imprecision found is what drove the decision to downgrade the certainty from 
high quality to moderate quality of evidence. The overall certainty of the evidence was moderate 
across all outcomes for PICO 1.  (Evidence profile PICO 1) 

Air-filled versus Fluid-filled IGB therapy 

We updated the search and analysis of a previously published network meta-analysis.28 The 
analysis included 22 RCTs that measured the outcome of six-month percentage total body weight 
loss. Fluid filled balloons were associated with 2.80% more weight loss (-2.01,7.61) than gas 
filled balloons and were more likely to be superior according to SUCRA analysis (93.9% vs. 
54.6%; Supplementary Figure: PICO 1.1, Table PICO 1.1, Table PICO 1.2, Table PICO 1.3). 
There were no important intransitivity or inconsistency between direct and indirect effects. The 
trials had low risk of bias and no indirectness. There was however serious imprecision due to 
wide confidence intervals that included benefits and harms, making the overall certainty of 
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evidence to be moderate (Evidence profile PICO 1.1). This conclusion was substantiated by the 
fact that all three fluid filled balloons (Spatz, ReShape, Orbera) were statistically significantly 
better than sham whereas only one out of two gas filled balloons was better than sham. 

 

Life Style Modifications 

PICO 2: In obese individuals undergoing IGB therapy, should moderate to high intensity 

concomitant life style modification versus concomitant standard of care lifestyle 

modification be used for improvement of patient important outcomes?  

 

Characteristics of included studies can be found in Supplementary Table: PICO 2 and 7. The 
evidence to support this recommendation is largely derived from observations in the RCTs where 
moderate to high intensity diets were either a control arm, active comparator to augment the IGB 
or to maintain weight loss after removal of the IGB. 

One RCT was directly comparing two diet strategies in patients who were two months from 
removal of intragastric balloon: high intensity - very low-calorie ketogenic diet (VLCKD) versus 
moderate intensity - low calorie diet (LCD). In this study, 80 patients underwent IGB placement 
and 4 months after the placement, they were randomized into two arms: VLCKD vs. LCD for 2 
months. After the 6-month treatment period, at time of IGB removal, mean weight loss was 19.1 
kg and 12 kg (MD 7.1; 95% CI 6.30,7.90), %EWL was 33.1% and 21.1% (MD 12; 95% CI 
10.66, 13.34) in VLCKD and LCD respectively (Evidence Profile: PICO 2; Supplementary 
Figure: VLCKD vs LCD). During the last 2 months when the 2 different diet strategies were 
studied the mean weight loss was 8 kg vs. 3 kg in VLCKD and LCD respectively.30 

Two other studies used a high intensity diet (1000 calories) as a comparison to a subsequent IGB 
as a maintenance therapy after the initial IGB was removed and followed the patients for 12- 24 
months.  Although, the subsequent IGB performed better when compared to a high intensity diet, 
patients in the diet arm still lost a significant amount of weight. After thirteen months there was a 
decrease in BMI of 6.7 ±10.06 kg/m2 in one study Genco, 2010 #21} and 6.1 ±8.85 kg/m2 in the 
other 31 Furthermore, one study compared moderate to high intensity diet with pharmacotherapy 
and resulted in comparable outcomes. At the end of the follow up – 6 months of IGB followed 
by 6 months of moderate to high intensity diet there was a major weight loss of more than 17 kg 
and more than 6 kg/m2 lost in BMI and progressive weight loss through the 6 months of 
treatment after the IGB was removed.32 
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Certainty of Evidence Assessment 

All the studies supporting this recommendation were well done RCT. Risk of bias on individual 
study level and as the body of evidence were judged as not serious. The only limitation of the 
evidence was imprecision due to a small number of patients included in these trials. Thus, the 
overall certainty of evidence was moderate (Evidence Profile: PICO 2). 

Peri-procedural Care 

 

PICO 3: In individuals undergoing IGB therapy, should concomitant proton pump 

inhibitors versus no proton pump inhibitors be used for improvement of patient important 

outcomes?  

PICO 4: In individuals who have undergone IGB therapy, should anti-emetic therapy 

versus no anti-emetic therapy be used for improvement of patient important outcomes? 

PICO 5: In individuals undergoing IGB therapy, should peri-operative laboratory screen 

for nutritional deficiencies versus no screening be performed? 

PICO 6: In individuals who have undergone IGB therapy, should multi-vitamin 

prophylaxis versus no prophylaxis be given?  

 

Proton Pump Inhibitors 

None of the included RCT compared outcomes between those who received proton pump inhibitors 
therapy (PPI) versus those who did not. Five studies did not clearly state if patients received PPI 
therapy, while four RCT treated all patients with PPI. One RCT had varying number of patients on 
PPI during IGB therapy and another RCT treated patients only if they had symptoms of reflux 
(Supplementary Table: PPI Use Table). As many patients received PPI therapy based on RCT with a 
low device/non-procedure related serious adverse event rate, this was deemed to be indirect 
evidence to support the use of PPI. Furthermore, in December of 2019, Barkun et al published a 
guideline on upper GI bleeding.33 They reported high quality of evidence in the efficacy of proton 
pump inhibitors in patients with high-risk stigmata or adherent clot after appropriate endoscopic 
therapy compared to H2-receptor antagonists or placebo in reducing rebleeding risk (OR, 0.43 [CI, 
0.29 to 0.63]). This was also used as indirect evidence to further buttress the recommendation of 
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using PPI prophylaxis in patients who are treated with IGB therapy (Supplementary Evidence 
Profile: PPI). 

Certainty of Evidence Assessment 

For the utilization of PPI prophylaxis versus no PPI prophylaxis in those who are being treated with 
IGB therapy, we downgraded for indirectness. As many patients in the included RCT were required 
to use PPI therapy, we noted a lack of comparative outcome data. However, we were able to 
extrapolate from high quality data supporting the efficacy of PPI therapy in reducing re-bleeding 
from a gastrointestinal bleeding cohort (Supplementary Evidence Profile: PPI). 

 

Anti-emetics 

Two randomized controlled trials were found in our original search. One trial focused on midazolam 
and ondansetron (MO) versus ondansetron (O) alone.34 This showed 34.5% (10/29) rate of 
nausea/vomiting occurrence in the MO arm compared to 60.7% (17/28) arm (RR 0.57; 95 CI 0.32, 
1.02) in the O arm. Early balloon removal rate was 0% in the MO arm (0/29) and 10.7% (3/28) in 
the O arm (RR 0.14; 95 CI .01, 2.56). Another randomized controlled trial compared the mean 
vomiting incidence between Alizapride, Tropisetron, and Tropisetron with droperidol,35 however 
this trial had limited utility in answering our PICO question as it was felt that these agents were not 
used often in the United States (Supplementary Evidence Profile: Antiemetic 1.1). 

Given the dearth of direct data, we searched for randomized controlled trials outside of our search 
strategy in patients who underwent restrictive bariatric surgery. We used restrictive bariatric 
surgeries such as sleeve gastrectomy, roux-en-y gastric bypass, and laparoscopic gastric banding to 
allow results to be comparable as all these procedures and intra-gastric balloon therapy use 
restricting gastric accommodation as mechanism of action to induce weight loss. With this 
similarity, we suspected the mechanism of action of inducing nausea and vomiting would also be 
similar.  

We found two RCT assessing 5-HT3 receptor antagonist-based treatments in patients who 
underwent bariatric surgery. Benevides et al 36conducted a randomized controlled trial comparing 
ondansetron, dexamethasone and ondansetron and haloperidol, dexamethasone and ondansetron for 
the prevention of post-operative nausea and vomiting (PONV) after laparoscopic sleeve 
gastrectomy. Moussa et al37 assessed the efficacy between granisetron versus granisetron with 
dexamethasone/droperidol in preventing PONV in patients undergoing laparoscopic bariatric 
surgeries. Summary of the evidence for the outcomes of nausea/vomiting, rescue therapy, adverse 
events and length of stay can be found in Supplementary Evidence Profile: Antiemetic 1.2. We also 
identified a small RCT in abstract form by Wong et al38 in 2010 that showed similar need for rescue 
IV metoclopramide in the ondansetron arm (65.5% of 19) versus placebo arm (70% of 21) for those 
who underwent IGB therapy. No meta-analysis could be performed for 5HT-3 receptor antagonist-
based therapies due to varying definitions of outcomes and heterogenous combinations for the 
intervention and comparator groups (Supplementary Evidence Profile: Antiemetic 1.2). While 
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searching for studies outside of inclusion criteria and search strategy, we found one observational 
single arm study assessing netupitant/palonsetron in patients who underwent IGB therapy.  Nausea 
and vomiting assessed with visual analog scale and rescue antiemetic use were reported 
(Supplementary Evidence Profile: Antiemetic 1.3). 

We found one RCT comparing promethazine and dexamethasone (PD) versus metoclopramide and 
dexamethasone (MTD) after laparoscopic gastric plications.39 Incidence of nausea/vomiting at 24 
hours (PD 41% vs MTD 97.5%, RR 0.042; 95 CI .006, .299) and opioid use (PD 32.1 vs MTD 68.5; 
MD 36.4; 95 CI 38.04, 34.76) was less in the PD cohort (Supplementary Evidence Profile: 
Antiemetic 1.4). Additionally, we found one RCT comparing 80 mg tablet of aprepitant versus 
placebo prior to laparoscopic bariatric surgery.40 The cumulative incidence of vomiting at 72 hours 
was 3.1% (2/64) in the aprepitant arm (A) versus 15% in the placebo arm (P) (9/60) (RR 0.21; 95 CI 
0.05; 0.93). Similar number of patients received rescue anti-emetics (42.2% A vs 43.3% P; RR 0.97; 
95 CI 0.65, 1.46). Complete response rate defined by no nausea/vomiting or rescue medications was 
achieved by 42.2% in group A and 36.7% in group P (RR 1.15; 95 CI 0.74, 1.78). (Supplementary 
Evidence Profile: Antiemetic 1.5) 

Moreover, we found 11 RCT with a dexmedetomidine based treatment strategy with different 
comparator groups for the outcomes of severity and number of patients with nausea and vomiting, 
rescue anti-emetic dose and requirement, and intra and post-operative opioid use. Five RCT with 
varying comparator groups and combinations of different agents reported rates of adverse events. 
These mainly consisted of hypotension requiring a rescue agent such as ephedrine and 
phenylephrine or transient discontinuation of the intervention, CPAP requirement, second degree 
AV block, and requirement of neostigmine and glycopyrrolate (rates can be found in Supplementary 
Evidence Profile: Antiemetic 1.6). We conducted a meta-analysis (Supplementary Figure: Vomiting) 
for the outcome of vomiting from 5 RCT assessing Dexmedetomidine based intervention (7/206, 
3.4%) versus placebo (34/169, 20.1%) (RR 0.17; 95 CI 0.08; 0.38). (Supplementary Evidence 
Profile: Antiemetic 1.6).  

 

Certainty of Evidence Assessment 

When reviewing the two studies found for our original PICO the quality of evidence for midazolam 
and ondansetron versus ondansetron alone, we found very low quality of evidence for 
nausea/vomiting occurrence and adverse events due to serious risk of bias, indirectness, and 
imprecision. A similar assessment was found for vomiting incidence mean when assessing 
alizapride, tropisetron and droperidol (Supplementary Evidence Profile: Antiemetic 1.1). When 
reviewing the literature outside of our original search strategy we found low to very-low quality 
evidence for the use of different anti-emetic agents across interventions and outcomes for our PICO 
question. This quality of evidence was largely driven by the limited ability to pool data given 
heterogenous comparator groups and interventions. We found serious imprecision due to low sample 
size or low event rates. Furthermore, there was serious indirectness as our PICO question was for 
treatment interventions, but the studies identified mainly answered the outcome of post-operative 
prophylaxis. We extrapolated from bariatric surgeries as we found RCT data and intragastric balloon 
therapy and bariatric surgery both share the commonality of restricting gastric accommodation. 
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Given this similar etiology for nausea and vomiting, we did not downgrade for indirectness for this 
alone. Explanation and judgements can be found in Supplementary Evidence Profiles 1.2, 1.3, 1.4, 
1.5, 1.6. Risk of bias assessment can be found in Supplementary Figure Antiemetic 1a and 1b. 
Overall, we deemed the quality of evidence to be of low certainty to answer this PICO question.  

Screening and prevention of nutritional deficiencies 

No direct evidence was found in regards to the peri-operative laboratory screening for nutritional 
deficiencies for patients that are undergoing IGB placement for weight lost. Furthermore, there 
was no direct evidence on prophylaxis or treatment strategies for nutrition deficiencies. Indirect 
evidence from restrictive bariatric surgeries did not reveal comparative data on laboratory 
screening vs. no screening or prophylaxis with multi-vitamins vs. no prophylaxis. Single arm 
cohort studies reported the outcomes on pre- and post-operative (pre-op; post-op) vitamin 
deficiency after use of prophylactic dose multivitamin tablets. The only observational direct 
evidence we were able to identify on IGB was from single arm cohort studies that reported on 
asymptomatic hypokalemia and clinical dehydration requiring hospitalization due to severe 
nausea and vomiting 1 week post gastric balloon placement. 

Of all nutritional deficiencies the technical review experts decided that evaluating: thiamine, 
folate, magnesium and potassium deficiencies will be essential for patients undergoing IGB 
placement. There was a total of seven studies that reported on vitamin B1 and five41-45 of the 
studies report on pre-op vitamin B1 deficiency that ranged from 0-29%.41-47 Three studies 
reported the use of prophylactic vitamin B1 (1-3 multivitamin tablets per day) with a post-op 
vitamin B1 deficiency ranging from 0-9% 41, 42, 46. In one study, normal mean vitamin B1 level 
before and 3 months after the procedure with 1 tablet multivitamin per day prophylaxis was 
reported.47 A systematic review that analyzed case reports with Wernicke Encephalopathy after 
bariatric surgery on patients who did not receive thiamine prophylaxis, reported 49% incomplete 
recovery rate and 19% permanent cognitive impairment, even post treatment with vitamin B1 
(Supplementary Evidence Profile: B1).48 

Nine studies were evaluated for folate pre-op and post-op deficiency as well as folate 
prophylaxis. Four studies reported on pre-op folate deficiency that ranged from 0-24%.49-52 
Across the studies using prophylactic dose folate (0.2mg-1mg), post-op folate deficiency ranged 
from 3-22% 41, 46, 47, 53. Two other studies reported normal mean folate level before and 3-12 
months after the restrictive bariatric procedure, with 1 tablet multivitamin per day prophylaxis52, 

54. Lastly, there was a report on de-novo development of folate deficiency if no prophylaxis is 
given from 6-9.2 % (Supplementary Evidence Profile: Folate). 49, 50 

There were no patients with hypomagnesaemia reported pre- and post LSG42, 54, 55 
(Supplementary Evidence Profile: Mg). However, direct evidence from single arm cohort studies 
following patients post IGB placement showed asymptomatic hypokalemia in range of 6.8%-
8.5% and clinically significant dehydration from 4.5%-5.1 % (Supplementary Evidence Profile: 
K)56, 57. 
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Certainty of Evidence Assessment 

Evidence to support use of 1-2 multivitamins after IGB placement and against use of 
perioperative laboratory screening for nutritional deficiencies was based on observational studies 
that showed a reduction in the risk of vitamin deficiency or maintenance of normal vitamin 
levels post-op. The overall certainty of evidence was low and very low. The limitations of the 
evidence included small numbers of events (pre and post procedural vitamin deficiencies), 
selection bias as the evidence was coming from observational single arm cohort data and not 
from consecutive patients, with comparison arm. Although evidence for prophylaxis and 
screening for vitamin was used from populations that went through sleeve gastrectomy or gastric 
bypass surgery, and is not from gastric balloon studies, given the similarities between the 
procedures we did not rate down for indirectness. Thus, the overall certainty of evidence was low 
or very low (Supplementary Evidence Profile B1, Folate, Mg, K). 
 

Concomitant or subsequent therapy 

PICO 7: In patients who have undergone IGB therapy, should concomitant or subsequent 

therapy versus standard of care lifestyle modification for improvement of patient 

important outcomes?  

 

Characteristics of individual included studies can be found in Supplementary Table: PICO 2 and 

7. 

I. Pharmacotherapy 

Evidence for pharmacotherapy in addition to IGB, or as a maintenance therapy is derived from 2 
RCTs. One RCT studied sibutramine as maintenance therapy for 6 months after IGB was 
removed, compared to moderate/high intensity diet for 6 months. At the end of the study (12 
months), both groups had weight loss of 17 kg and more than 6 kg/m2 decrease in BMI. In 
addition, both groups had progressive weight loss through the 6 months of treatment after the 
IGB was removed. When comparing pharmacotherapy as a maintenance weight lost intervention 
after the IGB was removed it was just slightly better than moderate to high intensity diet (TWL 
>10%: RR 1.50, 95% CI: 0.81, 2.79; WL in kg: MD 0.20 kg lost 95% CI: 2.01 gain, 2.41 lost; 
Decrease in BMI: MD 0.30 kg/m2 decrease, 95% CI: 0.55 increase, 1.15 decrease) 
(Supplementary Figure: Med)32. The second RCT is an abstract recently presented at a national 
meeting that studied liraglutide 3.0 mg in addition to IGB compared to IGB alone for 6 months. 
Liraglutide in combination with IGB performed better than IGB alone (%TWL: MD 4%, 95% CI 
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2.93, 5.07; %EWL: MD 14.72%, 95% CI: 8.81, 21.26; WL in kg: MD 3.8 kg lost, 95% CI: 2.43 
lost, 5.17 lost; Decrease in BMI: MD 1.32 kg/m2 decrease, 95% CI: 0.92 increase, 1.72 decrease) 
(Supplementary Evidence Profile: Medication). 58 
 

Certainty of Evidence Assessment 

Both studies supporting this recommendation were well done RCT. Although, the data from one 
of the RCT is coming from abstract study we were able to contact the authors and they sent us 
the details needed to resolve the uncertainty in quality assessment. Thus, risk of bias on 
individual study level and overall was judged as not serious. The only limitation of the evidence 
was imprecision due to a small number of patients included in these trials. Furthermore, the 
follow up period was too short, so the overall certainty of evidence was low (Evidence Profile: 
Medication).  
 

II. Sequential IGBs  

Two RCTs studied sequential IGB (first IGB for 6 months, then 1 month of no treatment and 
second IGB for 6 months), compared to IGB for 6 months followed by low calorie diet (1,000 
cal) for 7 months. Change in BMI was measured at the end of the study period as well (at 13 
months). Study population across both studies had a mean age ranging from 31-32 years, were 
primarily females (70 -80%), and had a mean BMI ranging from 41.2 – 42.9 kg/m2. After 13 
months, patients in the sequential IGB group had greater BMI reduction when compared with the 
IGB alone group (MD 5.49 kg/m2, 95% CI: 4.82, 6.16) (Supplementary Figure: Seq IGB) 
There were more studies identified via additional search without RCT filter. Those were single 
arm IGB studies that were evaluating prolonged time of the IGB of more than 6 months. In one 
study for example there was a non-significant trend towards greater BMI reduction in patients 
who underwent removal of the IGB after 15 months, compared to the standard IGB for 6 months. 
However, this trend did not continue after the 15 months59. Complications with the second IGB 
or prolonged time of the IGB tended to be more frequent compared to one balloon over 6 months 
(Evidence Profile: Sequential IGB). 
 

Certainty of Evidence Assessment 

Desirable effect (weight lost outcome) was pooled from well conducted RCT found to have no 
risk of bias. We did note imprecision due to a small number of patients included in these trials. 
However, the complications from the IGB were not well reported in one of the RCT and thus we 
used observational data for complications. The overall certainty of evidence was low, as this was 
driven by the outcome: complications (Evidence Profile: Sequential IGB).  
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III. Bariatric surgery 

Evidence regarding bariatric surgery as a weight lost maintenance method after initial weight lost 
from IGB is coming from an observational comparative cohort study60. In this study all of the 
patients (n= 168) underwent IGB for 6 months. After the initial IGB treatment period, 86 patients 
were selected for bariatric surgery [Lap-Band (LAGB), Gastric bypass (LGBP), or duodenal 
switch]. The other 82 patients refused any maintenance weight lost management. Reduction in 
BMI and %EWL were measured at 12 months. There was a 16.6 kg/m2 more reduction in BMI 
and 42.5% more EWL in the bariatric surgery group when compared to IGB alone (%EWL: MD 
42.5% 95% CI: 36.18, 48.82; reduction in BMI: MD 16.6 kg/m2 decrease, 95% CI: 15.85 
decrease, 17.35 decrease) (Supplementary Figure: Surgery) 
In addition, two observational studies and two RCT informed the effectiveness and safety of IGB 
used prior LGBP 61-64. In these studies, there was no difference in operative time between the two 
groups, but there was approximately one day less of hospitalization for IGB and bariatric surgery 
group, compared to the control group of bariatric surgery alone. Moderate to severe post-
operative complications were between 8-17% in the IGB prior bariatric surgery group and 
slightly more in the diet and surgery group, 11-27.5% (Supplementary Evidence Profile: LGBP). 
61-64 Similarly, for LAGB, one study reported no significant difference in operative time and 
hospitalization days and less intraoperative complications in the IGB prior bariatric surgery 
group  (Supplementary Evidence Profile: LAGB). 65 
 

Certainty of Evidence Assessment 

Both desirable effects and safety of the IGB and bariatric surgery were pooled from comparative 
cohort studies with small number of patients. Therefore, the overall certainty of evidence was 
very low. (Supplementary Evidence Profile: LGBP, LAGB) 

Discussion 

As obesity continues to grow unabated and threatens human health as consequence of the 
multitude of organ systems adversely affected by excess adiposity, a fundamental paradigm shift 
in management based on a spectrum of therapeutic offerings is desperately needed2. Unlike many 
other chronic diseases, patients suffering from excess adiposity are often faced with therapeutic 
nihilism and passive treatment options focusing on unstructured lifestyle interventions. Life-style 
interventions are important cornerstone in the management of obesity; however, as a stand-alone 
therapy they suffer from limited efficacy and durability owing to a robust counter-regulatory 
physiologic response to caloric restriction promoting hunger and resulting in only the minority of 
patients reaching adequate weight loss goals, even under the most structured and intense 
programs66.  
 
Bariatric and metabolic surgery targeting the gastrointestinal tract has shown the most promise in 
reversing obesity and its co-morbidities, however, the invasive nature and poor penetrance of 
surgery among patients with obesity limits its scalability as a universal management option 
among those who qualify for surgery (BMI ≥40kg/m²or ≥35kg/m² with comorbidities)67. Patients 
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with mild to moderate disease, who do not qualify for bariatric surgery are left with limited 
means to achieve the weight loss thresholds for comorbidity improvement; despite that fact that 
these patients contribute significantly more to the comorbid disease burden and mortality than 
those with severe obesity alone, creating a gap in obesity management68.  
 
Intragastric balloons (IGBs) are the most widely available endoscopic bariatric therapy for class I 
and II obesity, in the United States and globally10. Although simple in application and reversible 
by nature, these devices may help patients initiate significant weight loss and engage them 
medically and psychologically in a comprehensive obesity management program. The paradigm 
for managing obesity has now evolved to a model of chronic disease management, much like that 
of hypertension and diabetes, with an initial weight loss strategy including short-term devices 
such as IGBs, followed by an aggressive weight-maintenance phase that counteracts the 
physiologic changes that led to obesity using long-term lifestyle changes, pharmacotherapy and 
bariatric surgery. The fundamental question is no longer whether IGBs result in weight loss, but 
whether the combination of IGBs with other adjunct treatment modalities can manage obesity as 
a chronic disease in the long term. 

This AGA technical review assessed the existing RCT data for the intervention of IGB therapy 
for the treatment of obesity. We found moderate confidence in estimates supporting the use of 
IGB therapy over standard of care with outcomes of weight loss at 6, 9, and 12 months.  The 
observed mild to moderate weight loss of 5%–10% of initial body weight observed is congruent 
with substantial improvement in multiple obesity related comorbidities, and not achievable in 
most patients with lifestyle interventions alone69-71.  

There were no deaths in our analysis of included RCT among those undergoing IGB therapy. 
The FDA has received 18 reports of death associated with fluid-filled IGB therapy. However, it 
should be noted that it is unclear the denominator of how many IGB have been placed world-
wide and the causal relation to the device. In 2015, Abu Dayyeh and colleagues performed a 
systematic review and meta-analysis (reported in an observational data manner) illustrating 1.4% 
migration, 0.1% gastric perforation (4/8 in patients with previous gastric surgery), and 0.08% 
mortality (4 due to gastric perforation or aspiration pneumonia) from 68 studies using Orbera 
balloon (both RCT and observational data) 72. Furthermore, both FDA commissioned, and 
investigator-initiated post-marketing surveillance studies have not demonstrated a significant 
mortality rate associated with IGB when the therapy is administered within the context of a 
comprehensive obesity care program with close patients’ follow-up73-75.  

There was limited evidence from RCT data for the efficacy of IGB for the treatment of obesity co-
morbidities as most of the RCTs were conducted in patients with no or mild co-morbidities. It is well-
established; however, that 5-10% weight loss is currently used as a surrogate marker for improvements in 
co-morbidities and metabolic markers76-78. Those who are treated with IGB are likely to achieve 5 and 
10% TBWL 1.94 to 4.31 times more compared to those who are treated with lifestyle therapy alone. The 
retention of 5 and 10% TBWL after removal of balloon therapy at 9 and 12 months does seem to lessen 
for both IGB and lifestyle therapy. Thus, we investigated strategies for weight-loss augmentation and 
maintenance during or after IGB balloon therapy.  Although the evidence is limited, concomitant or 
sequential use of high-intensity lifestyle modification, anti-obesity pharmacotherapies, sequential IGB 
use, and bariatric surgery were all associated with improved and more durable weight loss, and can be 
utilized as adjunct therapies in clinical practice.     
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Despite the technical simplicity of IGB placement and retrieval, multiple unanswered clinical questions 
remain that can impact the safety and tolerability of these devices. Although direct evidence was often 
lacking, we extrapolated form the bariatric surgery literature in some instances to inform clinical program 
adopting these therapies. Therefore, we were able to summarize the best available evidence on issues such 
as the concurrent use of PPI prophylaxis during IGB indwelling time, prophylaxis anti-nausea regiment 
strategy to minimize accommodative symptoms and tolerance in the peri-operative period, and 
supplementation with daily multivitamins during IGB therapy.  

The strengths of this review relate to collaboration with AGA expert panel to develop a priori clinical 
questions of most relevance to daily dilemmas faced by patients, the comprehensive literature search and 
the use of the GRADE framework to evaluate certainty in the evidence. Limitations of the evidence base 
relate to short term follow up in many trials and the evolving nature of the literature.   

In conclusion, the future of obesity management encompasses the full spectrum of interventions from 
lifestyle changes, medications, bariatric endoscopy, and surgery. Active treatment algorithms, such as that 
presented in the practice guide on obesity and weight management, education, and resources (POWER) 
by the AGA, are critical to provide the framework for clinicians managing the chronic disease of 
obesity77. In this technical review, we summarized the totality of available evidence to inform the role of 
IGBs in the management of obesity. Further research will focus on personalized prognostic and predictive 
biomarkers that will enable physician to personalize the treatment choice to patients’ underlying 
pathophysiology to minimize risk and maximize efficacy79. Furthermore, concomitant, and sequential use 
of synergistic endoscopic devices and techniques with the evolving pipeline of effective obesity 
pharmacotherapies will continue to grow to bridge the gap between lifestyle and surgical interventions for 
obesity.  
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Appendix 1 

Final Search Strategy – Endoscopic Balloon With RCT/Clinical Trial Filter 

 

Search date: September 8, 2019 

Databases searched: Ovid MEDLINE: Epub Ahead of Print, In-Process & Other Non-Indexed Citations, 

Ovid MEDLINE® Daily and Ovid MEDLINE® 1946-Present, Embase Classic+Embase 1947 to 2019 

September 06; Wiley Cochrane 

Limits: Humans 

Filters: RCT/Clinical Trials 

 

Ovid MEDLINE(R), Embase 

# Searches Results 

1 exp Overweight/ use ppez  206492     

2 exp obesity/ use emczd  503798     

3 (obese or obesity or over?weight or pre?obese or pre?obesity or adipos*).ti,ab,kf,kw.  913862     

4 or/1-3  1080725     

5 exp balloon enteroscopy/  4367     

6 exp Gastric Balloon/  1769     

7 exp balloon dilatation/ use emczd  18465     

8 
((balloon* or prosthes* or bubble or DBE or SBE) adj2 (intra?gastric or gastric or 

endoscop* or enteroscop*)).ti,ab,kf,kw.  
11821     

9 

((reshape* or orbera* or obalon* or Spatz* or elipse* or Heliosphere* or Medsil* or 

LexBal* or end?ball* or atiip or Adjustable Totally Implantable Intragastric Prosthesis 

or EndogAst* or Silimed* or Semistationary Antral* or Medicone* or Ullorex* or 

Transpyloric Shuttle or Garren-Edwards or abs or bib or taylor or sab or sgb or oib or 

igb or GEGB or Ballobes) adj2 (balloon* or bubble or intra?gastric or gastric or 

endoscop* or enteroscop*)).ti,ab,kf,kw.  

1166     

10 or/5-9  30203     

11 4 and 10  2551     

12 animals/ not (humans/ and animals/)  5961985     

13 11 not 12  2535     

14 

Randomized Controlled Trial/ or exp Randomized Controlled Trials as Topic/ or 

"Randomized Controlled Trial (topic)"/ or Controlled Clinical Trial/ or exp Controlled 

Clinical Trials as Topic/ or "Controlled Clinical Trial (topic)"/ or Randomization/ or 

Random Allocation/ or Double-Blind Method/ or Double Blind Procedure/ or Double-

Blind Studies/ or Single-Blind Method/ or Single Blind Procedure/ or Single-Blind 

Studies/ or Placebos/ or Placebo/ or (random* or sham or placebo*).ti,ab,hw,kf,kw. or 

((singl* or doubl*) adj (blind* or dumm* or mask*)).ti,ab,hw,kf,kw. or ((tripl* or trebl*) 

adj (blind* or dumm* or mask*)).ti,ab,hw,kf,kw. or (control* adj3 (study or studies or 

trial* or group*)).ti,ab,kf,kw. or (phase adj3 (III or "3") adj3 (study or studies or 

5004910     



trial*)).ti,hw,kf,kw. or ((quasiexperimental or quasi-experimental) adj3 (study or 

studies or trial*)).ti,ab,hw,kf,kw. or ((pragmatic or practical) adj3 trial*).ti,ab,hw,kf,kw. 

or (pragmatic study or pragmatic studies).ti,ab,hw,kf,kw. or ((equivalence or 

superiority or non-inferiority or noninferiority) adj3 (study or studies or 

trial*)).ti,ab,hw,kf,kw. or ((open label or open-label) adj5 (study or studies or 

trial*)).ti,ab,hw,kf,kw. or allocated.ti,ab,hw. or (Nonrandom* or non random* or non-

random* or quasi-random* or quasirandom*).ti,ab,hw,kf,kw.  

15 13 and 14  379     

16 remove duplicates from 15  281     

 

 

Wiley Cochrane 

 

ID Search Hits 

#1 MeSH descriptor: [Overweight] explode all trees 14447 

#2 (obese or obesity or over?weight or pre?obese or pre?obesity or adipos*):ti,ab 39137 

#3 #1 or #2 41037 

#4 MeSH descriptor: [Balloon Enteroscopy] explode all trees 16 

#5 MeSH descriptor: [Gastric Balloon] explode all trees 42 

#6 ((balloon* or prosthes* or bubble or DBE or SBE) and (intra?gastric or gastric or endoscop* or 

enteroscop*)):ti,ab 951 

#7 ((reshape* or orbera* or obalon* or Spatz* or elipse* or Heliosphere* or Medsil* or LexBal* or 

end?ball* or atiip or Adjustable Totally Implantable Intragastric Prosthesis or EndogAst* or Silimed* or 

Semistationary Antral* or Medicone* or Ullorex* or Transpyloric Shuttle or Garren-Edwards or abs or 

bib or taylor or sab or sgb or oib or igb or GEGB or Ballobes) and (balloon* or bubble or intra?gastric or 

gastric or endoscop* or enteroscop*)):ti,ab 168 

#8 #4 or #5 or #6 or #7 1050 

#9 #3 and #8 in Trials 127 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Final Search Strategy – Endoscopy Balloon SR 

 
Search date: August 2, 2019 
Databases searched: Ovid MEDLINE: Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Ovid MEDLINE® Daily and Ovid MEDLINE® 1946-Present, Embase 
Classic+Embase 1947 to 2019 August 01; Wiley Cochrane 
 
Limits: Human 
Search filters: Systematic review, meta-analyses, health technology assessments 
 

Ovid MEDLINE(R), Embase 

# Searches Results 

1 exp Overweight/ use ppez  205255     

2 exp obesity/ use emczd  498536     

3 
(obese or obesity or over?weight or pre?obese or pre?obesity or 
adipos*).ti,ab,kf,kw.  

905620     

4 or/1-3  1071105     

5 exp balloon enteroscopy/  4328     

6 exp Gastric Balloon/  1715     

7 exp balloon dilatation/ use emczd  18330     

8 
((balloon* or prosthes* or bubble or DBE or SBE) adj2 (intra?gastric or gastric 
or endoscop* or enteroscop*)).ti,ab,kf,kw.  

11718     

9 

((reshape* or orbera* or obalon* or Spatz* or elipse* or Heliosphere* or 
Medsil* or LexBal* or end?ball* or atiip or Adjustable Totally Implantable 
Intragastric Prosthesis or EndogAst* or Silimed* or Semistationary Antral* or 
Medicone* or Ullorex* or Transpyloric Shuttle or Garren-Edwards or abs or bib 
or taylor or sab or sgb or oib or igb or GEGB or Ballobes) adj2 (balloon* or 
bubble or intra?gastric or gastric or endoscop* or enteroscop*)).ti,ab,kf,kw.  

1141     

10 or/5-9  29961     

11 4 and 10  2497     

12 animals/ not (humans/ and animals/)  5944001     

13 11 not 12  2481     

14 
meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta 
analysis (topic)"/ or "systematic review (topic)"/ or exp technology assessment, 
biomedical/  

553956     

15 Meta Analysis.pt.  103401     



16 (meta analy* or metaanaly* or health technolog* assess*).ti,ab,kf,kw.  368715     

17 
(meta-analy* or metaanaly* or systematic review* or biomedical technology 
assessment* or bio-medical technology assessment*).mp,hw.  

709377     

18 

(((systematic* or methodologic*) adj3 (review* or overview*)) or pooled 
analysis or published studies or published literature or hand search* or 
handsearch* or medline or pub med or pubmed or embase or cochrane or cinahl 
or data synthes* or data extraction* or HTA or HTAs or (technolog* adj 
(assessment* or overview* or appraisal*))).ti,ab,kf,kw.  

732053     

19 (cochrane or (health adj2 technology assessment) or evidence report).jw.  44005     

20 or/14-19  990731     

21 13 and 20  143     

22 remove duplicates from 21  111     

 

 

Wiley Cochrane (CDSR) 

 

ID Search Hits 

#1 MeSH descriptor: [Overweight] explode all trees 14372 

#2 (obese or obesity or over?weight or pre?obese or pre?obesity or adipos*):ti,ab 38541 

#3 #1 or #2 40428 

#4 MeSH descriptor: [Balloon Enteroscopy] explode all trees 16 

#5 MeSH descriptor: [Gastric Balloon] explode all trees 42 

#6 (reshape* or orbera* or obalon* or Spatz* or elipse* or Heliosphere* or Medsil* or LexBal* or 

end?ball* or atiip or Adjustable Totally Implantable Intragastric Prosthes* or EndogAst*  or Silimed* or 

Semistationary Antral* or Medicone* or Ullorex* or “Transpyloric Shuttle” or "Garren-Edwards"  or  abs  

or bib  or  taylor  or  sab  or  sgb  or  oib or igb or GEGB or Ballobes) near/2 (balloon* or bubble* or 

intra?gastric or gastric or endoscop* or enteroscop*):ti,ab 2020 

#7 (balloon* or prosthes* or bubble or DBE or SBE) near/2 (intra?gastric or gastric or endoscop* or 

enteroscop*).:ti,ab 421 

#8 #4 or #5 or #6 or #7 2325 

#9 #3 and #8 in Cochrane Reviews   4 

 

 



Table 1: PICO Questions (Population, Intervention, Comparator, Outcome) 

PICO Population Intervention(s)  Comparator Outcome 

 

1 

Adults with BMI >25 seeking 

an intervention for weight loss 

 

Balloon with life style 

modification 

SOC: life style 

modification 

1. Change in weight (kg, lbs),  

2. Change in BMI  

3. TBWL% total body weight loss 

- Responder rate at 5% and 10% 

4. EWL% Excess body weight loss 

5. Co-morbidities of obesity (liver bx, 

diabetes, HTN, etc) 

6. Adverse events of balloon 

placement/therapy 

-Sub PICO on same population  Fluid filled balloons Gas filled balloons 

 

2 

Adults with BMI >25 

undergoing balloon placement 

Moderate to high intensity life 

style modification 

SOC: life style 

modification 

3 Adults with BMI >25 

undergoing balloon placement 

Proton pump inhibitor No treatment Adverse events of IGB therapy 

 

4 

Adults who received a balloon 

for weight loss who have 

refractory nausea 

Various approaches Usual care Resolution of nausea 

5 Adults with BMI >25 who are 

seeking IGB therapy 

Pre-operative laboratory 

screening for nutritional 

deficiencies 

No screening Adverse events of IGB therapy 



 

6 

Adults who received a balloon 

for weight loss 

Multi-vitamin prophylaxis  No prophylaxis  Risk of nutritional / mineral 

deficiencies 

 

7 

Adults who received a balloon 

for weight loss who require a 

second intervention for weight 

loss 

- Sequential balloons 

- Pharmacotherapy  

- Bariatric surgery 

No intervention 1. Change in weight (kg),  

2. Change in BMI  

3. TBWL% total body weight loss 

- Responder rate at 5% and 10% 

4. EWL% Excess body weight loss 

5. Adverse events of balloon 

placement 

 

SOC, standard of care;  TBWL%, Total body weight loss percentage;   BMI, Body mass  index; EWL%, Excess weight loss 

percentage;  Kg, kilograms; Lbs, pounds. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Table 2: Characteristics of included studies for PICO 1 



Study 

Design 

Country 

Follow up 

(months) 

Age mean 

(SD) 

Gender (% 

Female) 

Baseline 

BMI  mean 

(kg/m2) 

Baseline 

Weight 

mean  

(kg) (SD) 

Intervention 

(I) (number 

of 

participants) 

Comparator 

(C) (number 

of 

participants) 

Abu Dayyeh 

RCT 

USA 

8 

C: 44.0 

(8.9) 

 I: 44.4 

(8.9) 

C: 89 

I: 87 

C: 35.8 

(2.7 

I: 35.8 

(2.6) 

Not 

reported 

Spatz (187), 

400-1000ml 

fluid balloon

  

Diet and 

exercise: 

(101)  

Coffin, 2017 

RCT 

France 

6 

C: 40.1 

(11.6) 

I: 40.5 

(12.3) 

C: 71.7 

I: 76.4 

C: 54.7 

(10.3) 

I: 53.9 

(6.5) 

C: 153.9 

(36.2) 

I:148.3 

(24.3) 

IGB (55), air 

(28) and 

water balloon 

(27) (air: 

heliosphere, 

fluid: BIB) 

Standard of 

care (60) 

(Low calorie 

diet with 

dietician 

evaluation at 

least 2 

months) 

Courcoulas, 

2017 

RCT 

USA 

12 

C: 40.8 

(9.6) 

I: 38.7 

(9.4) 

C: 90.0 

I: 89.6 

35 for total 

population 

C: 98 

(12) 

I: 98 (15) 

IGB (Orbera) 

(fluid) + 

lifestyle (125) 

Lifestyle 

(130): 1000–

1500 

calories per 

day + 

encourage 

exercise 

Fuller, 2013 

RCT 

Australia 

12 

C: 48.1 

(7.3) 

I: 43.4 

(9.4) 

C: 66 

I: 68 

C: 36.7 

(2.9) 

I: 36.0 

(2.7) 

C: 103.4 

(13.9) 

I: 104.6 

(14.8) 

IGB (Orbera) 

(fluid)+ 

behavioral 

(31) 

Behavioral 

modification 

(35): type 2 

diabetes 

lifestyle 



intervention 

Konopko 

2009 

RCT 

Poland 

6 

C: 42.8 

(9.4) 

I: 41 

(11.9) 

C: 60 

I: 47.6 

C: 47.1 

(6.9) 

I: 47.3 

(5.7) 

C: 138.9 

(18.2) 

I: 138.5 

(26.2) 

Inamed, BIB 

(fluid) 

+lifestyle  

(21) 

Lifestyle 

(15): 1500 

kcal and 

exercise 

with 45 min 

5x/week 

Lee 2012 

RCT 

Singapore 

6 

C: 47 

(15.0) 

I: 43 

(19.8) 

C: 20 

I: 62.5 

 

C: 32.4 

(6.7) 

I: 30.3 

(4.2) 

Not 

reported 

BIB + 

lifestyle 

(fluid) (8) 

Sham + 

lifestyle 

(10): 1200-

1500 

calories and 

daily 30 min 

exercise  

Mohammed 

2014 

RCT 

Egypt 

9 

C: 42.6 +-

6.6 

I: 44.0 

(8.9) 

 

C: 40.9 

I: 42.8 

C: 47.4 

(1.8) 

I: 47.8 

(1.0) 

C: 137.8  

(9.8) 

I: 136.9  

(7.9) 

BIB + 

lifestyle 

(fluid) (84) 

Lifestyle 

(44): 1500 

kcal daily + 

45 min walk 

5x/week  

Ponce 2013 

RCT 

USA 

12 

C: 45.3 

(6.6) 

I: 38.9  

(9.1) 

C: 100 

I: 81 

C: 35.6 

(2.0) 

I: 34.7 

(2.6) 

C: 96.9 

(10.7) 

I: 100.8 

(11.6) 

Reshape 

(fluid) 

+lifestyle, 

(21) 

Lifestyle 

(9): 1200 

calorie/day, 

daily 

walking 

Ponce 2015 

RCT 

USA 

12 

C: 44.0 

(10.2) 

I: 43.8 

(9.5) 

C: 95 

I: 95.2 

C: 35.4 

(2.6) 

I: 35.3 

(2.8) 

C: 96.9 

(11.6) 

I: 95.1 

(11.7) 

Reshape 

(fluid) 

+lifestyle, 

(187) 

Lifestyle 

(139): diet 

and exercise 

per NHLBI 



 

RCT, Randomized controlled trial; SD, Standard deviation; Min, Minute; Kcal, Kilocalorie; Lbs, 

Pounds; Kg/m2, Kilograms per meters squared; BMI, Body mass index; BIB, Bioenteric 

intragastric balloon; IQR, Inter-quartile range; C, Comparator; I, Intervention; NHLBI, National 

heart, lung, and blood institute. 

guide 

Sullivan 

2018 

RCT 

USA 

6 

C: 42.5 

(9.3) I: 

42.7 (9.6) 

C: 89.9 

I: 86.4 

C: 35.5 

(2.7) 

I: 35.2 

(2.7) 

C: 98.8 

(11.9) 

I: 98.1 

(13.2) 

Obalon, 750 

cc gas, 

+lifestyle 

(189) 

Sham (198), 

with 

lifestyle: 

moderate-

intensity 

program 

with goal of 

weight loss 

of 1.5 to 2 

lbs per week  

Vicente 

Martin 2019 

RCT 

Spain 

6 

C: 42.6 

(9.2)  

I: 43.0 

(10.2) 

C: 70.6 

I: 65.6 

C:  46 (43-

49.7) 

I:  46.4  

41.5-49) 

(median, 

IQR) 

 

C:  125.0 

(18.5) 

I: 129.2 

(19.4) 

IGB (Orbera) 

(fluid) 

+lifestyle 

(39) 

 

500 cc (BMI 

35–40%), 600 

cc (BMI 40–

50%) and 700 

cc (BMI > 

50%) 

Lifestyle 

(42): 1200 

kcal/day diet 

+ exercise 



 

Evidence Profile PICO 1 

Question: Intragastric balloons compared to standard of care (diet/exercise) for patients with obesity    

Certainty assessment № of patients Effect 

Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 
intragastric 

balloons 

standard of 
care 

(diet/exercise) 

Relative 
(95% CI) 

Absolute 
(95% CI) 

6 month Weight loss (lbs) 

7  randomised 
trials  

not 
serious 

a,b,c 

not serious d not serious  serious e,f none  628  551  -  MD 15.46 
higher 
(10.42 

higher to 
20.51 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

9 month Weight loss (lbs) 

3  randomised 
trials  

not 
serious 

a,b,g 

not serious d not serious  serious e,f none  234  200  -  MD 13.12 
higher 
(10.53 

higher to 
15.7 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

12 month Weight loss (lbs) 

2  randomised 
trials  

not 
serious a,b 

not serious  not serious  serious h none  148  152  -  MD 9.76 
higher 
(6.38 

higher to 
13.14 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

6 month Total body weight loss (%) 

7  randomised 
trials  

not 
serious 

a,b,c 

not serious d,i,j not serious  serious e,f none  735  606  -  MD 6.89 
higher 
(4.09 

higher to 
9.7 higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

9 month Total Body Weight Loss (%) 

3  randomised 
trials  

not 
serious 

a,b,g 

not serious  not serious  serious h none  174  168  -  MD 5.08 
higher 
(3.79 

higher to 
6.37 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

12 Month Total Body Weight Loss (%) 

2  randomised 
trials  

not 
serious a,b 

not serious  not serious  serious h none  148  152  -  MD 4.42 
higher 

(2.9 higher 
to 5.95 
higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

6 month Excess Weight Loss % 

7  randomised 
trials  

not 
serious 

a,b,c,j 

not serious d,k not serious  serious e,f none  628  545  -  MD 18.55 
higher 
(13.94 

higher to 
23.16 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

9 month Excess Weight Loss % 

4  randomised 
trials  

not 
serious 

a,b,g 

not serious k not serious  serious e none  254  208  -  MD 20.43 
higher 
(16.09 

higher to 
24.77 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

12 month Excess Weight Loss % 

2  randomised 
trials  

not 
serious a,b 

not serious k not serious  serious h none  148  152  -  MD 17.4 
higher 
(11.51 

higher to 
23.28 

higher)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  



Certainty assessment № of patients Effect 

Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 
intragastric 

balloons 

standard of 
care 

(diet/exercise) 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Single balloon insertion 5% Total Body Weight Loss Responder (6-8 months) 

3  randomised 
trials  

not 
serious a 

not serious i,l not serious  serious m none  292/343 
(85.1%)  

92/266 (34.6%)  RR 2.44 
(2.05 to 

2.91)  

498 more 
per 1,000 
(from 363 
more to 

661 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

9 month 5% Total Body Weight Loss Responder 

2  randomised 
trials  

not 
serious a 

not serious  not serious  serious n none  111/156 
(71.2%)  

56/165 (33.9%)  RR 2.10 
(1.66 to 

2.65)  

373 more 
per 1,000 
(from 224 
more to 

560 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

12 month 5% Total Body Weight Loss Responder 

2  randomised 
trials  

not 
serious a 

not serious  not serious  serious n none  90/156 
(57.7%)  

49/165 (29.7%)  RR 1.94 
(1.48 to 

2.54)  

279 more 
per 1,000 
(from 143 
more to 

457 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

Single balloon insertion 10% Total Body Weight Loss Responder (6-8 months) 

3  randomised 
trials  

not 
serious a 

not serious i not serious  serious n none  232/375 
(61.9%)  

41/300 (13.7%)  RR 4.31 
(3.21 to 

5.80)  

452 more 
per 1,000 
(from 302 
more to 

656 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

9 month 10% Total body Weight Loss Responder 

2  randomised 
trials  

not 
serious a 

not serious  not serious  serious n none  64/156 
(41.0%)  

24/165 (14.5%)  RR 2.83 
(1.87 to 

4.28)  

266 more 
per 1,000 
(from 127 
more to 

477 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

12 month 10% Total Body Weight Loss Responder 

2  randomised 
trials  

not 
serious a 

not serious  not serious  serious n none  51/156 
(32.7%)  

27/165 (16.4%)  RR 2.00 
(1.32 to 

3.02)  

164 more 
per 1,000 
(from 52 
more to 

331 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

Early Removal of Intra-gastric balloon 

10  randomised 
trials  

not 
serious 

o,p,q,r 

not serious i,s not serious  serious n,t none  109/1164 
(9.4%)  

0/1055 (0.0%)  RR 16.61 
(6.08 to 
45.40)  

0 fewer 
per 1,000 

(from 0 
fewer to 0 

fewer)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

Serious Adverse Events (Device/Procedure Related) 

7  randomised 
trials  

not 
serious 

o,u,v 

not serious i,w not serious  serious n,t none  58/1028 
(5.6%)  

0/798 (0.0%)  RR 8.97 
(2.72 to 
29.56)  

0 fewer 
per 1,000 

(from 0 
fewer to 0 

fewer)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

CI: Confidence interval; MD: Mean difference; RR: Risk ratio 

Explanations 
a. Mainly initial concern for blinding, and unclear concern for ITT, and blinding of outcome assessors. Blinding can be an issue for the participants as this can affect behavior if not a 
sham controlled study, however we suspect this would decrease the mean difference between groups as those who are not in the balloon arm would need to work harder to lose the 
weight. As this does not bias results in the favor of the intervention, would not downgrade. Noted unclear delineation about ITT, however if this is a continuous outcome, this is less 
likely to impact our results. For dichotomous outcome: Fuller 2013 is a small study with less weight and thus this is also unlikely to significantly impact the results. With some studies 
being unclear or high concern about blinding of outcome assessors, we suspect that an objective outcome such as weight would be difficult to bias results and thus would not 
downgrade.  
b. Courcoulas 2017: miTT and thus total original number used as last observation carried forward was used  
c. Sullivan: completer data and denominator at 24 weeks of serial balloon  
d. High I-squared (although continuous outcome) and pooled estimate does not overlap with all confidence intervals. This in combination with noting some imprecision, would only 
downgrade once.  
e. Sample size >=400 and confidence intervals do not include substantial benefit and harm  
f. noted some inconsistency  
g. Fuller 2013: denominator for 9 month outcome is unclear. Used per protocol 6 month as 6 vs 12 month completers is not very different  
h. Total sample size less than 400  
i. Abu Dayyeh 2019 single balloon implantation is 8 months, while other studies used 6 months  



j. Vicente Martin reported Median rather than Mean  
k. based on BMI 25 when available, otherwise Metropolitan life table based data used  
l. moderately high I-squared and noted some imprecision  
m. Event rate >=300 and CI do not include substantial benefit and harm  
n. Low event rate  
o. Given the expected accommodation symptoms of the intervention, we did not feel that a sham controlled trial would have impacted early removal rates/SAE by a large magnitude. 
Although blinding of outcome assessors was unclear, we suspect investigators would not favor early removal and patients preference was included in early removal- thus we did not feel 
like this would bias results in favor of the intervention. However, with some incomplete outcome data being noted to be unclear and with unclear/concern of blinding of outcome 
assessors for SAE, we chose to downgrade once along with the reasons for imprecision.  
p. Sullivan: only included early removal, not patients who did not swallow all 3 balloons as part of early removal. Also, 1 early removal was assumed to occur as was serious adverse 
event.  
q. Did not include removal for pregnancy/relocation (Abu Dayyeh) and, broken extremity (Ponce 2013)  
r. Mohammed: control group used 40 instead of 44 to be conservative after assessing loss to follow up  
s. Early removal could be due to patient preference or adverse event. Refer to chart for sub-classification to further determine rates by etiology  
t. wide confidence intervals  
u. To be conservative, per protocol numbers were used when lost to follow up was deemed not be a serious adverse event. Example control arm lost to follow up in Courcoulas used 
denominator of 121 instead of 130.  
v. control group serious adverse event (SAE) assumed to be 0 if SAE was reported in intervention arm and included in analysis unless specifically mentioned. As we only assessed 
device or procedure related SAE the 1/101 and 8/121 SAE that are non related to device/procedure in the control group were not included in this analysis  
w. definition of serious adverse event (SAE) defined by study and can vary between studies. See sub-classification for further details of SAE.  
 
EVIDENCE PROFILE PICO 1.1 
Question: Air filled intragastric balloons compared to fluid filled intra-gastric balloons for weight loss for patients with obesity    

Certainty assessment 

Impact  Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 

6 month Total Body Weight Loss (%) per balloon filling material 

22  randomised 
trials  

not 
serious  

not serious  not serious  serious a none  2.80% (-2.01,7.61)  
SUCRA analysis showed fluid filled to have 93.9% SUCRA 
as being best. 
All 3 fluid filled were significantly better than sham whereas 
only ½ gas filled was better than sham.  
b 

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

CI: Confidence interval 

Explanations 
a. Imprecision due to wide confidence intervals that include benefits and harm  
b. No important intransitivity or inconsistency between direct and indirect effects.  
 

 

Evidence Profile PICO 2 

Certainty assessment № of patients Effect 

Certainty Importance 

№ of studies Study design Risk of bias Inconsistency Indirectness Imprecision 
Other 

considerations 

IGB + 
ketogenic 

diet  

IGB + low 
calorie 

diet  

Relative 
(95% CI) 

Absolute 
(95% CI) 

Weight lost in kg at 6 months 

1  randomised 
trials  

not serious  not serious  not serious  serious a none  40  40  -  MD 7.1 more 
(6.3 more to 7.9 

more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

%EWL at 6 months 

1  randomised 
trials  

not serious  not serious  not serious  serious a none  40  40  -  MD 12 more 
(10.66 more to 

13.34 more)  

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

 

Explanations 
a. very small number of subjects 40 per group  

 

 

 



Evidence Profile: Sequential IGBs 

 

Certainty assessment № of patients Effect 

Certainty Importance 

№ of studies Study design 
Risk of 

bias 
Inconsiste

ncy 
Indirectnes

s 
Imprecisio

n 

Other 
considera

tions 

second IGB for 
6 months  

no 
treatment  

Relativ
e 

(95% 
CI) 

Absolute 
(95% CI) 

Reduction in BMI at 13 months 

2  randomized 
trials  

not 
serious  

not 
serious  

not 
serious  

serious a none  75 75  -  MD 5.49 more 
(4.82 more to 

6.16 more)  

⨁⨁⨁◯ 
MODERAT

E  

CRITICAL  

Complications  

2  observational 
studies  

not 
serious  

not 
serious  

not 
serious  

not 
serious  

none  Complications with the second IGB tended to be 
more frequent compared to the first one. In 
Genco 2010 there was a severe adverse event 
leading to IGB removal 1/50 in the 2nd IGB vs. 
0/50 in the 1st IGB. Dumonceau 2010 describes 
severe complications balloon removal or 
hospitalization: second IGB vs. first IGB: 5 
(26%) vs.2 (11%).  

⨁⨁◯◯ 
LOW  

CRITICAL  

Explanations 
a. small number of subjects  

 

 

 

 



Supplementary Figure 1: see PRISMA flowchart file 

 

 

 

 

Risk of bias graph: review authors' judgements about each risk of bias item presented as 
percentages across all included studies. 

Supplementary Figure: ROB 1a 



 

Risk of bias summary: review authors' judgements about each risk of bias item for each included 
study. 

Supplementary Figure: ROB 1b 

PICO FOR NAUSEA/VOMITING ROB CHART 



 



Risk of bias summary: review authors' judgements about each risk of bias item for each included 
study for anti-emetic PICO. 

 

Supplementary Figure: Antiemetic ROB 1a 

 

 

Risk of bias graph: review authors' judgements about each risk of bias item presented as 
percentages across all included studies for anti-emetic PICO. 

Supplementary Figure: Antiemetic ROB 1b 

 

 

 

 

 

 

 

 

 



 

Forest Plot Supplementary Material 

 

 

Supplementary Figure: 6 month weight loss (lbs) 

 

Supplementary Figure: 9 months weight loss (lbs) 



 

Supplementary Figure: 12 months weight loss (lbs) 

 

 

 

Supplementary Figure: 6 months total body weight loss (%TBWL) 

 



 

Supplementary Figure: 9 months total body weight loss (%TBWL) 

 

 

Supplementary Figure: 12 months total body weight loss (%TBWL) 

 

 



 Supplementary Figure: 6 months excess weight loss (%EWL) 

 

 

Supplementary Figure: 9 months excess weight loss (%EWL) 

 

 

Supplementary Figure: 12 months excess weight loss (%EWL) 

 

 



 

Supplementary Figure: 5% total body weight responder at 6-8 months: single balloon insertion 
(TBWLR) 

 

 

 

Supplementary Figure: 5% total body weight responder at 9 months (TBWLR) 

 



 

Supplementary Figure: 5% total body weight responder at 12 months (TBWLR) 

 

Supplementary Figure: 10% total body weight responder at 6-8 months: single balloon insertion 
(TBWLR) 

 

 



Supplementary Figure: 10% total body weight loss responder at 9 months (TBWLR) 

 

 

Supplementary Figure: 10% total body weight loss responder at 12 months (TBWLR) 

 

 

Supplementary Figure: Early balloon removal during pre-specified treatment duration (6-8 months) 
(early removal) 



 

Supplementary Figure: Device/procedure related only SAE during pre-specified treatment duration 
(6-8 months) (SAE device) 

Supplementary Figure: Device/procedure related Serious adverse event (SAE) during pre-specified 
treatment duration (6-8 months) compared to non device/procedure related SAE control group 
(Device vs non device) 

 



 

Supplementary Figure: VLCKD vs. LCD 

 

 

BMI at 12 months      

Study of 
Subgroup 

Sibutramine after IGB Diet after IGB  Mean Difference Mean Difference Risk of Bias 
Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl A B C D E F G 

Farina 2012 6.6 1 12 6.3 1.2 14 100% 0.30 [-0.55, 1.15] 

10        5        0        5        10 

+ + + ? ? + + 
          
Total (95% Cl)   12   14 100.0% 0.30 [-0.55, 1.15]  
          
        Increase Decrease 
Heterogeneity: Not applicable       
    Favours Diet Favours Sibutramine 
Test for overall effect: Z = 0.70 (P = 0.49) 
    

 
 

Weight lost in kg at 12 months      

Study of 
Subgroup 

Sibutramine after IGB Diet after IGB  Mean Difference Mean Difference Risk of Bias 
Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl A B C D E F G 

Farina 2012 17.6 2.3 12 17.4 3.4 14 100% 0.20 [-2.01, 2.41] 

10        5        0        5        10 

+ + + ? ? + + 
          
Total (95% Cl)   12   14 100.0% 0.20 [-2.01, 2.41]  
          
        Gain Lost 
Heterogeneity: Not applicable       
    Favours Diet Favours Sibutramine 
Test for overall effect: Z = 0.18 (P = 0.86) 
    

 
 

Total body weight lost > 10 %      

Study of 
Subgroup 

Sibutramine after IGB Diet after IGB  Relative Risk Relative Risk Risk of Bias 
Events Total Events Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl A B C D E F G 

Farina 2012 9 12 7 14 100% 1.50 [0.81, 2.78] 

0.02   0.1                   10    50 

+ + + ? ? + + 
          
Total (95% Cl)   12   14 100.0% 1.50 [0.81, 2.78]  
          



Total events 9   7      
          
Heterogeneity: Not applicable 
Test for overall effect: Z = 1.29 (P = 0.20)    

 Favours Diet          Favours Sibutramine 

     
Risk of bias legend      
A Random sequence generation (selection bias)      
B Allocation concealment (selection bias)      
C Blinding of participants and personnel (performance bias)     
D Blinding of outcome assessment (detection bias)      
E Incomplete outcome data (attrition bias)      
F Reporting bias 
G Other bias    

 
 

 

Supplementary Figure: Pharmacotherapy after IGB (Med) 

Study of 
Subgroup 

Sequential IGB IGB once  Mean Difference Mean Difference Risk of Bias 
Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl A B C D E F G 

Genco, A (2010) 12.03 2.04 50 6.7 2.17 50 65.8% 5.33 [4.50, 6.16] 

10     5     0     5     10 

+ + + ? + + + 
Genco, A (2013) 11.9 2.04 25 6.1 2.09 25 34.2% 5.80 [4.66, 6.94] + + + ? ? + + 
          
Total (95% Cl)   75   75 100.0% 5.49 [4.82, 6.16]  
          
        Increase in BMI Reduction in BMI 
Heterogeneity: Chi² = 0.43, df = 1 (P = 0.51); I² = 0%       
Test for overall effect: Z = 16.07 (P < 0.00001)    Favours 1 IGB Favours Sequential IGB 
      
Risk of bias legend      
(A) Random sequence generation (selection bias)      
(B) Allocation concealment (selection bias)      
(C) Blinding of participants and personnel (performance bias)     
(D) Blinding of outcome assessment (detection bias)      
(E) Incomplete outcome data (attrition bias)      
(F) Selective reporting (reporting bias)      

 

Supplementary Figure: Sequential IGBs, Reduction in BMI at 13 months (Seq IGB) 

Reduction in BMI at 12 months  

Study of 
Subgroup 

IGB + Bariatric surgery IGB  Mean Difference Mean Difference 
Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl 

Angrisani  2006 19.3 2.33 86 2.7 2.6 82 100.0% 16.60 [15.85, 17.35] 

-50        -25        0        25        50 

         
Total (95% Cl)   86   82 100.0% 16.60 [15.85, 17.35] 
         
        Increase in BMI 
Heterogeneity: Not applicable     Favours IGB               Surgery/IGB 
Test for overall effect: Z = 43.51 (P < 0.00001)                                               

%EWL at 12 months 

Study of 
Subgroup 

IGB + Bariatric surgery IGB  Mean Difference Mean Difference 
Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl 

Angrisani  2006 69.6 28.2 86 27.1 9.7 82 100.0% 42.50 [36.18, 48.82] 

-50      -25      0        25      50 

         
Total (95% Cl)   86   82 100.0% 42.50 [36.18, 48.82] 
         
        Increase in BMI 

Heterogeneity: Not applicable    
  

  

Test for overall effect: Z = 13.18 (P < 0.00001)    

     Favours IGB               Surgery/IGB       
 
 

 

Supplementary Figure: Bariatric surgery after IGB (Surgery) 

 

 

 

 



 

 

Supplementary Figure: Dexmedetomidine vs Placebo: Vomiting (Supplementary Figure: Vomiting) 

 

` 

 

 

 

 

 

 

PICO FLUID VS AIR: 



 

Supplementary Figure: PICO 1.1 

 

Titles are on top from here forward: 

Supplementary Table: PICO 1.1; Table: Network Meta-analysis of the outcome 6 month 

percentage total body weight loss, per balloon type 

Sham 11.30 (9.77,12.83) 4.00 (2.69,5.31) 6.72 (5.55,7.89) 3.20 (2.19,4.21) 6.71 (-0.81,14.23) 

 
Spatz 

-7.30 (-9.32,-5.28) -4.58 (-6.50,-2.65) -8.10 (-9.93,-6.27) -4.59 (-12.27,3.09) 

  
ReShapeDuo 

2.72 (0.97,4.48) -0.80 (-2.45,0.85) 2.71 (-4.93,10.35) 

   
Orbera 

-3.52 (-5.06,-1.98) -0.01 (-7.45,7.42) 

Heliosphere

Obalon
Orbera

ReShapeDuo

Sham/Nonsham
Spatz



    
Obalon 

3.51 (-4.08,11.10) 

     
Heliosphere 

 

Supplementary Table: PICO 1.2: Network Meta-analysis of the outcome 6 month percentage 

total body weight loss, per balloon filling material 

Sham 4.31 (-0.25,8.86) 7.11 (4.69,9.53) 

 Gas filled balloons 2.80 (-2.01,7.61) 

  Fluid filled balloons 

 

Supplementary Table: PICO 1.3; Surface under the cumulative ranking curve (SUCRA) Network 

Meta-analysis of the outcome 6 month percentage total body weight loss 

Treatment SUCRA Probability being ranked as best  
Mean 
Rank 

    
sham 1.5 0 3 

fluid 93.9 87.8 1.1 

gas 54.6 12.2 1.9 

 

Supplementary Table 1: 

Sub-classification of Serious Adverse Events (SAE) and Early Removal from Included RCT 

SAE** Author/Year Intervention 

Versus (VS) 

Control Rates 

Comments 

Early removal 

overall (not 

necessarily due to 

SAE) 

Coffin 2017 

Courcoulas 2017 

Fuller 2013 

Konopko 2009 

Mohammed 2014 

Sullivan 2018 

Ponce 2013 

Ponce 2015 

Abu Dayyeh 2019 

Lee 2012 

5/49     VS  0/50 

30/160 VS  0/121 

3/31      VS  0/35 

0/21      VS  0/15 

3/84       VS 0/40 

12/336  VS 0/371 

0/21       VS 0/9 

24/264  VS 0/303 

29/187  VS 0/101 

3/11       VS 0/10 

Konopko: assumed no early removal as all balloon 

removed at 6 months 

Early removal per 

patient request 

Coffin 2017 

Courcoulas 2017 

2/49       VS 0/50 

15/160  VS 0/121 

-Fuller: Spouse request/refuse pregnancy test 

-Ponce 2013: broken leg with IGB removed, 

excluded 



(subgroup of 

overall) 

Fuller 2013 

Konopko 2009 

Ponce 2013 

Abu Dayyeh 2019 

2/31       VS 0/35 

0/21        VS 0/15 

0/21         VS 0/9 

3/187    VS 0/101 

-Abu Dayyeh: excluded pregnancy and relocation 

Early removal due 

to complication 

related to IGB 

(subgroup of 

overall) 

Coffin 2017  

Courcoulas 2017  

Fuller 2013  

Konopko 2009 

Mohammed 2014 

Sullivan 2018 

Ponce 2013 

Ponce 2015 

Abu Dayyeh 2019 

Lee 2012 

         

3/49      VS 0/50 

15/160  VS 0/121 

1/31       VS 0/35 

0/21        VS 0/15 

3/84        VS 0/40 

12/336 VS  0/371 

0/21       VS 0/9 

24/264  VS 0/303 

26/187  VS 0/101 

3/11       VS 0/10 

-Courcoulas: 8 SAE (device intolerance) and 7 Non 

SAE (abd pain, reflux, n, v) 

-Fuller: excessive vomiting, abd cramps, GERD) 

-Mohammed: ulcer and GIB 

-Sullivan: 11 non SAE, 1 assumed removal for SAE 

-Ponce 2015: intolerance 

-Abu Dayyeh: symptomatic intolerance 

-Lee: epigastric discomfort and vomiting 

 

Mortality Coffin 2017 

Courcoulas 2017 

Konopko 2009 

Ponce 2013 

Ponce 2015 

Vicente Martin 

Abu Dayyeh 2019 

 

0/49   VS 0/50 

0/160 VS 0/121 

0/21    VS 0/15 

0/21    VS 0/9 

0/264   VS 0/303 

0/39      VS 0/42 

0/187    VS 0/101 

Konopko: assumed no death as all balloon removed 

at 6 months 

Esophageal 

Mucosal injury 

(SAE) 

Coffin 2017 

Courcoulas 2017 

Ponce 2015 

 

1/49 VS 0/50 

2/160 VS 0/121 

1/264 VS 0/303 

-Coffin: Tear treated via endoscopy 

-Courcoulas: 1 tear, 1 superficial dissection 

-Ponce 2015: mucosal tear requiring placement of 

clips 

Ulcer/GI bleeding 

(SAE) 

Coffin 2017 

Courcoulas 2017 

Konopko 2009 

Mohammed 2014 

Sullivan 2018 

1/49 VS 0/50 

0/160 VS 0/121 

0/21 VS 0/15 

3/84  VS 0/40 

1/336 VS 0/371 

-Coffin: hemorrhage treated endoscopically 

-Mohammed: ulcer or GI bleeding, considered 

serious by TR author due to early removal 

-Sullivan: 1 SAE bleeding ulcer with NSAID use 

Removal of balloon 

requiring surgical 

gastrostomy 

Coffin 2017 1/49 VS 0/50  

Severe 

dehydration (SAE) 

Courcoulas 2017 

Konopoko 2009 

Sullivan 2018 

Abu Dayyeh 2019 

 

2/160 VS 0/121 

0/21    VS 0/15 

0/336  VS 0/371 

3/187   VS 0/101 

-Konopko: defined as serious electrolyte disorder 

complication 

-Sullivan: dehydration requiring IVF 

Gastric outlet 

obstruction 

(SAE)/Bowel 

obstruction 

Courcoulas 2017 

Konopko 2009 

Sullivan 2018 

Ponce 2013 

Ponce 2015 

1/160   VS  0/121 

0/21     VS  0/15 

0/336    VS 0/371 

0/21       VS 0/9 

0/264    VS 0/303 

-Courcoulas: GOO (SAE) 

-Konopko: defined as serious complication of 

intestinal obstruction 

-Sullivan/Ponce 2013: bowel obstruction. -Ponce 

2015: intestinal obstruction 

Perforation Courcoulas 2017 

Konopko 2009 

1/160  VS 0/121 

0/21     VS 0/15 

-Courcoulas: SAE gastric perforation with sepsis. No 

esophageal perforation found. 



Ponce 2013 

Ponce 2015 

Abu Dayyeh 

0/21      VS 0/9 

1/264    VS 0/303 

0/187    VS 0/101 

-Ponce 2015: no gastric perforation, but 1 contained 

cervical esophageal perforation during retrieval 

needing IV abx 

Aspiration 

Pneumonia (SAE) 

Courcoulas 2017 

Ponce 2015 

1/160    VS 0/121 

1/264    VS 0/303 

-Ponce 2015: defined as post retrieval pneumonitis 

requiring antibiotics 

SAE Laryngospasm Courcoulas 2017 1/160    VS 0/121  

SAE Severe 

abdominal 

cramping and 

infection (candida 

inside balloon in 

fluid) 

Courcoulas 2017 1/160    VS 0/121  

Brief Hypoxia 

(requiring 

intubation) 

Ponce 2013 1/21    VS 0/9 -By TR author deemed to be SAE 

Other (SAE) Ponce 2013 

Ponce 2015 

Vicente Martin 2019 

VicenteMartin2019* 

Abu Dayyeh 2019 

4/21     VS 0/9 

21/264 VS 0/303 

1/39      VS 0/42 

1/39*     VS 0/42 

7/187    VS 1/101 

-Ponce 2013: readmission for nausea (deemed by TR 

author as serious) 

-Ponce 2015: ER visit for accommodative symptoms, 

medically managed. 

-Vicente Martin: renal impairment and diabetic 

decompensation. 

-VicenteMartin*: classified as moderate by study, 

but TR author included as serious as was 1 erosive 

esophagitis who required hospitalization. Noted 

that patient did not require transfusion. 

-Abu Dayyeh: SAE nausea (6), vomiting (5), 

abdominal pain (2), diarrhea (2), abdominal 

discomfort (1), GERD (1), upper abd pain (1), 

metabolism and nutrition disorders (4), dehydration 

(3) failure to thrive (1), Hypokalemia (1). 

Control group had 1 msk/connective tissue SAE. 

Courcoulas 2017: noted that 8 patients in control 

group were deemed to have non balloon related 

SAE. 

 

** SAE was used as inclusion. It should be known that SAE was defined by the study and this definition can vary by study.  

Supplementary Table 2: Metabolic parameters associated with obesity in included RCT studies 

(Table 2: Metabolic parameters) 

Author year Metabolic Parameter Outcome 

in months 

IGB Control P value 

IGB vs C 

Comments 

Courcoulas 
2017 

Type 2 Diabetes 
(Grade 3: FPG ≥ 126 
mg/dl OR symptoms 
of DM plus “any 
time” glucose ≥ 200) 

6 mos 
9 mos 
12 mos 
 

3/9 
5/9 
3/9 

4/8 
3/8 
5/8 

0.741 
0.438 
0.508 
 

- Baseline: denominator 
- miTT and LOCF 
- unclear LFTU by co-
morbidities 
- Study total of 125 
Orbera and 130 control 
subjects 

Courcoulas 
2017 

Hypertension 
(Grades 3 and 4 
(SBP ≥ 140-
150mmHg DBP ≥ 
90-99mmHg) 

6 mos 
9 mos 
12 mos 
 
 

22/33 
14/33 
11/33 

18/37 
20/37 
21/37 

0.410 
0.326 
0.076 

- Baseline: denominator 
- miTT and LOCF, 
- unclear LFTU by co-
morbidities 



- Study total of 125 
Orbera and 130 control 
subjects 

Courcoulas 
2017 

Dyslipidemia 
(Grade 3: LDL of 
160-189mg/dL, OR 
Total Cholesterol of 
240-279mg/dL, OR 
Serum Triglycerides 
of 200-499mg/dL. 
Grade 4 requires an 
LDL of ≥190mg/dL 
OR Total 
Cholesterol of 
≥280mg/dL OR 
Serum Triglycerides 
of ≥500mg/dL) 

6 mos 
9 mos 
12 mos 
 

32/49 
29/49 
29/49 

26/39 
27/39 
25/39 

0.286 
0.639 
0.438 

- Baseline: denominator 
- miTT and LOCF, 
- unclear LFTU by co-
morbidites 
- Study total of 125 
Orbera and 130 control 
subjects 

Courcoulas 
2017 

Total Cholesterol  
(TC) Mean (SD) 
(mg/dL)  
 
High-Density 
Lipoprotein (HDL) 
(mg/dL) (SD)  
 
 
Low-density 
Lipoprotein (LDL) 
(mg/dL) (SD) 
 

BL: 
baseline,  
IGB/C: 9 
mos 

TC BL: 191.7 
(38.91) IGB: 
192.9 (40.24) 
 
HDL BL: 
52.1 (12.25) 
IGB:53.9 
(13.11) 
 
LDL BL: 
112.9 (33.94) 
IGB: 115.3 
(34.45) 
 

TC BL: 195.2 
(33.67) C: 
195.6 (32.31) 
 
HDL BL: 53.8 
(12.34) 
C: 54.1 
(13.63) 
 
LDL BL: 
116.5 (28.55) 
C: 117.3 
(27.16) 

0.82 
 
 
 
0.08 
 
 
 
 
0.60 

- Study total of 125 
Orbera and 130 control 
subjects 
- unclear which 
population this is means 
for (total or N with 
dyslipidemia) 

Sullivan 
2018 

SBP mm Hg  
DBP mm Hg 
TC mg/dL 
LDL mg/dL 
HDL mg/dL 
Tg mg/dL 
Hemglobin A1c 
ALT IU/L 
(95 CI) 

6 months 
mean 
difference 

-3 (-5, -1) 
1 (-1, 2) 
-9 (-13, -5) 
-6 (-10, -3) 
3 (1, 4) 
-15 (-32, -7) 
0.1 (.0, .1) 
-5 (-6, -3) 
 

1 (-1, 3) 
2 (0, 3) 
-1 (-7, 4) 
-5 (-10, 1) 
1 (-1, 2) 
3 (-5, 10) 
0.1 (.0, .1) 
-4 (-5, -3) 

0.0020 
0.3360 
0.0214 
0.0775 
0.0802 
0.0049 
0.7787 
0.0024 

-study population IGB 
174 and control 176 
- not all patients had 
disease 

Sullivan 
2018 
 
 
 
 
Konopko 
2009 
 
 
Mohammed 
2014 
 
 
 
 
Courcoulas 
2017 
 

Fasting glucose 
mg/dL 
BL: baseline 
 

6 months 
change 
from BL 
(95 CI) 
 
6 months 
(SD) 
 
 
6 months 
 
 
 
 
9 months 
 
 
 
 
9 months 

-5 (-7, -2) 
 
 
 
 
BL: 109.7 
(27.3), 6 mos: 
92.2 (10.6) 
 
BL: 160.2 
(14.3) 
6 mos: 125.4 
(12.3) 
 
9 mos: 115.1 
(10.7) 
 
 
BL: 97.1 
(20.35) 
9 mos: 95.6 
(18.86) 

0 (-2, 2)  
 
 
 
 
 
BL: 93.7 
(10.7), 6 mos: 
98.5 (11.3) 
 
BL 161.4 
(12.23) 6 mos: 
162.4 (18.4) 
 
 
9 mos: 158.6 
(16.1) 
 
 
BL: 97.7 
(24.92) 

0.0008 
 
 
 
 
 
P value 
for diff 
not given  
 
 
 
 
 
 
 
 
 
 
0.73 

 



9 mos: 97 
(15.71) 
 

Lee 2012 Steatosis score 
 
Inflammatory score 
 
 
Ballooning score 
 
NAFLD score 
 
Fibrosis score 
 
These are NASH 
outcomes, median 
(IQR) 

BL: 
baseline,  
IGB/C: 6 
months 

BL 2 (1), IGB 
1 (0.75) 
BL 2 (1), IGB 
1 (0) 
BL 1 (0), IGB 
1 (1) 
BL 5 (1), IGB 
2 (0.75) 
BL 1 (0.75), 
IGB 1.5 
(1.75) 
 

BL 2 (1.25), C 
1 (1) 
BL 2 (1), C 1 
(1) 
BL 1 (0), C 1 
(0) 
BL 5 (2.25), C 
4 (2.25) 
BL 1 (1), C 1 
(1), 1 (1.25) 

Unclear 
p value 
for MD 
between 
groups 

-IGB 8, Control 10 
- All NASH patients 

Fuller 2013 % remission of 
metabolic syndrome 
(ATPIII) 
Between Group 
compare, relative 
risk 
 

6 month 
9 month 
12 month 
 

RR = 1.5 (0.9, 2.7) 
RR 1.7 (0.9, 3.2) 
RR =1.6 (0.8, 3.0) 

0.1552 
0.0977 
0.1620 

-Unclear how many had 
metabolic syndrome of 
total population at 
baseline, IGB 31, 
Control 35 

 

Supplementary Table: Proton Pump Inhibitor Use (PPI Use) 

Author, Year Proton Pump Inhibitor Use in Treated Patients 

Courcoulas 2017 Varying amount at different time intervals 

Konopko 2009 Does not mention requirement 

Mohammed 2014 Does not mention requirement 

Ponce 2015 All patients 

Vicente Martin 2019 Does not mention requirements 

Sullivan 2018 All patients  

Abu Dayyeh Does not mention requirements 

Fuller 2013 All patients  

Ponce 2013 All patients 

Lee 2012 If symptomatic with reflux 

Coffin 2017 Does not mention requirements 



 

Supplementary Evidence Profile: PPI 

 
Question: Proton pump inhibitors compared to no proton pump inhibitors in patients being treated with intra-gastric balloon therapy   
:  

Certainty assessment 

Impact  Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 

Risk of serious adverse events such as bleeding and ulcer 

11  randomised 
trials  

not 
serious  

not serious  serious a not serious  none  Five studies did not clearly state if patients received PPI 
therapy, while four RCT treated all patients with PPI. 1 
RCT had varying number of patients on PPI during IGB 
therapy and another RCT treated patients only if they had 
symptoms of reflux. As many patients received PPI 
therapy based on RCT with a low device/non-procedure 
related serious adverse event rate, this was deemed to be 
indirect evidence to support the use of PPI. Furthermore, 
in December of 2019, Barkun et al published a guideline 
on upper GI bleeding. They reported high quality of 
evidence in the efficacy of proton pump inhibitors in 
patients with high-risk stigmata or adherent clot after 
appropriate endoscopic therapy compared to H2-receptor 
antagonists or placebo in reducing rebleeding risk (OR, 
0.43 [CI, 0.29 to 0.63]). This was also used as indirect 
evidence to further buttress the recommendation of using 
PPI therapy in patients who are treated with IGB therapy. 

⨁⨁⨁◯ 

MODERATE  

CRITICAL  

CI: Confidence interval 

Explanations 
a. Comparative data was not available in this population. 4 RCT in this population used PPI therapy for all of their patients. Furthermore, PPI therapy did reduce re-bleeding 

in high risk bleeding ulcer patients. The combination of this data was used. As not direct comparative data is not available, we downgraded for indirectness and no 
comparative group.  

 
 

Supplementary Evidence Profile: Antiemetic 1.1 

 
 
ORIGINAL SEARCH ONLY 
Question: Antiemetics (intervention) compared to no treatment (control) for nausea and vomiting in patients undergoing intragastric balloon placement for weight loss    

Certainty assessment № of patients Effect 

Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 
antiemetics 

(intervention) 

no 
treatment 
(control) 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Nausea/Vomiting occurrence (Midazolam/Ondansetron [intervention] vs Ondansetron [control]) (original search only) (follow up: 1 days; assessed with: 4 point scale) 

1 1 randomised 
trials  

serious a not serious  serious b serious c none  10/29 (34.5%)  17/28 
(60.7%)  

RR 0.57 
(0.32 to 

1.02)  

261 fewer 
per 1,000 
(from 413 

fewer to 12 
more)  

⨁◯◯◯ 

VERY LOW  

CRITICAL  

Adverse Events (Midazolam/Ondansetron vs Ondansetron) (original search only) (assessed with: balloon removal within 24 hours due to nausea/vomiting) 

1 1 randomised 
trials  

serious a not serious  serious b serious c none  0/29 (0.0%)  3/28 
(10.7%)  

RR 0.14 
(0.01 to 

2.56)  

92 fewer 
per 1,000 
(from 106 
fewer to 

167 more)  

⨁◯◯◯ 

VERY LOW  

CRITICAL  

Vomiting Incidence Mean (Alizapride, Tropisetron, Droperidol) (original search only) (follow up: 1 days) 

1 2 randomised 
trials  

serious d not serious  serious b serious c none  Group 1: 15 patients Alizapride: mean: .31 Group 2: 19 
patients Tropisetron: mean: .17 Group 3: 17 Tropisetron 
and droperidol: mean: .20 

⨁◯◯◯ 

VERY LOW  

CRITICAL  

CI: Confidence interval; RR: Risk ratio 



Explanations 
a. Abdelhamid 2014: random was not explained. Allocation concealment was done by odd and even file numbers. Blinding was not explained. Due to these reasons, we downgraded for 
risk of bias. Data was not reported as ITT, but 3 people who had balloons ex-planted for nausea/vomiting were manually added back into the data for the EP.  
b. PICO requires a no treatment arm and thus downgraded as comparative arm is different than our PICO of interest. Furthermore, these studies address prophylaxis rather than 
treatment intervention  
c. low event rate or total sample size less than 400  
d. Van Hee 2003: unclear random sequence generation, allocation concealment, and blinding.  

References 
1. Abdelhamid SA, Kamel MS. A prospective controlled study to assess the antiemetic effect of midazolam following intragastric balloon insertion. J Anaesthesiol Clin Pharmacol 2014, 
30:383-6., . .  
2. Hee, Van. Use of Anti-Emetics after Intragastric Balloon Placement: Experience with Three Different Drug Treatments. Obesity Surgery, 13, 932-937; 2003.  
 
 

Supplementary Evidence Profile: Antiemetic 1.2 

 
 
Question: Selective 5-HT3 receptor antagonist based treatment (onansetron, granisetron) compared to combination therapy vs. placebo for nausea and vomiting in patients after 
intragastric balloon placement for weight loss    

Certainty assessment 

Impact  Certainty Importance № of 
studies 

Study 
design 

Risk 
of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Nausea and Vomiting 

2 1,2 randomised 
trials  

not 
serious 

a,b 

not serious  serious c,d,e serious f none  Benevides 2013: NVRS (0-10=worst nausea). O, DO, 
HDO. Incidence of N (0-36h): Ondansetron (O) 86.7%, 
dexamethasone (D) and O: 76.7%, Haloperidol and DO: 
53.3% Incidence of V (0-36h): O: 53.3%, 27.6%, 20%. No 
rescue therapy needed (0-36h): O: 6 (20%), DO: 12 
(40%), 15 (50%). Moussa 2007: G: PONV 9 (30%), of 
which vomiting 5 (17%); GDROP: PONV 9 (30%), of 
which vomiting 4 (13%); GDEX: PONV 6 (20%), of which 
vomiting 3 (10%); Placebo: PONV 20 (67%) of which 
vomiting 6 (20%) 
g,h 

⨁⨁◯◯ 

LOW  

CRITICAL  

Rescue therapy 

3 1,2,3 randomised 
trials  

serious 
a,i 

not serious  serious c,d,e serious f none  Benevides 2013: # of rescue antiemetic (Median, IQR): 
O: 2 (4-1), DO: 1 (3-0), HDO: 0.5 (1-0). Moussa 2007: 
Rescue metoclopramide patients: G: 2, GDrop: 2, GDEX: 
0, Placebo: 14 
Wong 2010: (rescue metoclopramide) Ondansetron: 19 
(65.5%) Vs Placebo: 21 (70.0%) required rescue 
antiemetics  
g,h 

⨁◯◯◯ 

VERY LOW  

CRITICAL  

Adverse events 

2 1,2 randomised 
trials  

not 
serious a 

not serious  serious c,d serious f none  Benevides 2013: few and mainly headache and dizziness 
without numbers reported 
Moussa 2007: # of patients with mild: headache, 
dizziness, drowsiness, other: G: 7/30, GDROP 5/30, 
GDEX: 6/30, Placebo: 7/30  
g,h 

⨁⨁◯◯ 

LOW  

CRITICAL  

Length of stay 

1 1 randomised 
trials  

not 
serious a 

not serious  serious c,e serious f none  Benevides 2013: LOS (median, range): O: 48h (24-96), 
DO: 47.78h (34-77), HDO 47.2h (24-73)  

⨁⨁◯◯ 

LOW  

IMPORTANT  

CI: Confidence interval 

Explanations 
a. Benevides 2013: per protocol data, however reviewing lost to follow up reasoning and number per arm it was deemed to not be serious.  
b. Moussa 2007: allocation concealment method not directly mentioned, however intact randomization and methodology does not increase suspicion for high risk of bias. Similarly, 
adherence to ITT/lost to follow up not clearly delineated, however given results are accounted for would assume adherence.  
c. Benevides 2013: Laparoscopic sleeve gastrectomy patients instead of patients undergoing gastric balloon placement. However, suspected mechanism of action of nausea/vomiting is 
similar and thus we did not downgrade for indirectness  
d. Moussa 2007: laparoscopic bariatric surgery patients instead of patients undergoing gastric balloon placement. However, suspected mechanism of action of nausea/vomiting is 
similar and thus we did not downgrade for indirectness  
e. PICO question is in regards to treatment and not prophylaxis (which is what the studies mainly addressed).  
f. low event rate and noted some indirectness  
g. ondansetron (O) 8 mg 20-30 min prior to end of operation, dexamethasone (D) 8 mg and haloperidol (H) 2 mg after anesthesia induction.  
h. Granisetron (G) 1 mg, G 1 mg plus Droperidol 1.25 mg (Drop), G 1 mg plus Dexamethasone (Dex) 8 mg or Placebo (saline) before anesthesia.  
i. Unclear risk of bias for Wong et al as it is an abstract only  



References 
1. Benevides ML, Oliveira SS,de Aguilar-Nascimento JE. The combination of haloperidol,dexamethasone,and ondansetron for prevention of postoperative nausea and vomiting in 
laparoscopic sleeve gastrectomy: a randomized double-blind trial. Obes Surg 2013, 23:1389-96, . .  
2. OREGAN, ASHRAF,A,MOUSSA,AND,PATRICK,J. PREVENTION OF POSTOPERATIVE NAUSEA AND VOMITING IN PATIENTS UNDERGOING LAPAROSCOPIC BARIATRIC 
SURGERY. 2007.  
3. al., Wong,et. THE USE OF ONDANSETRON (ZOFRAN®) TO RELIEVE POSTOPERATIVE NAUSEA AND VOMITING AFTER INTRAGASTRIC BALLOON PLACEMENT: A 
RANDOMIZED CONTROLLED TRIAL. 2010.  
 

Supplementary Evidence Profile: Antiemetic 1.3 

 
Question: Netupitant/palonosetron compared to no treatment for nausea and vomiting in patients after intragastric balloon placement for weight loss   
  

Certainty assessment 

Impact  Certainty Importance № of 
studies 

Study 
design 

Risk 
of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Nausea and Vomiting (follow up: 6 days; assessed with: Visual Analog Scale (VAS, 0-10, 10 being most severe)) 

1 1 observational 
studies  

serious 
a 

not serious  not serious  not serious  none  300 mg netupitant/0.5 mg palonosetron pill 3 h before 
placement. VAS: Nausea (day 1 and 6): 5.9 ± 3.8 and 
0.3 ± 0.5 Vomiting (day 1 and 6): 2.6 ± 4 and 0.0 ± 0.0 

⨁◯◯◯ 

VERY LOW  

CRITICAL  

No Rescue Antiemetic use 

1 1 observational 
studies  

serious 
a 

not serious  not serious  not serious  none  8/78 did not require additional ondansetron ⨁◯◯◯ 

VERY LOW  

CRITICAL  

CI: Confidence interval 

Explanations 
a. No comparative arm. Patients and assessors were not blinded.  

References 
1. Ienca R, Giardiello C,Scozzarro A,et al. Improving Nausea and Vomiting Post-Elipse Balloon: a Novel Single-Dose Regimen of 300 mg Netupitant/0.5 mg Palonosetron 

Hydrochloride. Obes Surg 2019, 29:2952-6 
 

 

Supplementary Evidence Profile: Antiemetic 1.4 

 
 
Question: Promethazine/Dexamethasone compared to Metoclopramide /Dexamethasone for nausea and vomiting in patients after intragastric balloon placement for weight loss    

Certainty assessment № of patients Effect 

Certainty 
Importan

ce № of 
studie

s 

Study 
design 

Ris
k of 
bias 

Inconsisten
cy 

Indirectne
ss 

Imprecisi
on 

Other 
consideratio

ns 

Promethazine/Dexamethas
one 

Metocloprami
de 

/Dexamethaso
ne 

Relativ
e 

(95% 
CI) 

Absolut
e 

(95% 
CI) 

Incidence of Nausea/Vomiting at 24 hours 

1 1 randomise
d trials  

not 
seriou

s a 

not serious  serious b,c serious d none  16.4/40 (41.0%)  39/40 (97.5%)  RR 0.042 
(0.006 to 

0.299)  

934 fewer 
per 1,000 
(from 969 
fewer to 

683 fewer)  

⨁⨁◯◯ 

LOW  

CRITICAL  

Opioid use [Meperidine consumption (mg)] 

1 1 randomise
d trials  

not 
seriou

s a 

not serious  serious b,c serious e none  32.1  68.5  -  MD 36.4 
lower 
(38.04 

lower to 
34.76 
lower)  

⨁⨁◯◯ 

LOW  

IMPORTAN
T  

CI: Confidence interval; RR: Risk ratio; MD: Mean difference 

Explanations 
a. Talebpour 2017: although allocation concealment is not clearly defined, randomization and blinding seems to be intact and thus we did not downgrade for risk of bias.  
b. Talebpour 2017: Assessed patients undergoing gastric plications and not gastric balloons. As this is a restrictive procedure and mechanism of action for nausea/vomiting is likely 
similar between two procedures, we deemed this to be not serious for indirectness  



c. PICO is for treatment of nausea/vomiting, while this assessed prophylaxis.  
d. Low event rate and noted some indirectness  
e. Total sample size is less than 400 and noted some indirectness  

References 
1. Talebpour M, Ghiasnejad Omrani N,Imani F,Shariat Moharari R,Pourfakhr P,Khajavi MR. Comparison Effect of Promethazine/Dexamethasone and Metoclopramide 

/Dexamethasone on Postoperative Nausea and Vomiting after Laparascopic Gastric Placation: A Randomized Clinical Trial. Anesth Pain Med 2017, 7:e57810, 
 

 

 

 

Supplementary Evidence Profile: Antiemetic 1.5 

 
 
Question: Aprepitant compared to no Aprepitant for nausea and vomiting in patients after intragastric balloon placement for weight loss    

Certainty assessment № of patients Effect 

Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 
Aprepitant 

no 
Aprepitant 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Cumulative incidence of vomiting at 72 hours 

1  randomised 
trials  

not 
serious a 

not serious  serious b serious c none  2/64 (3.1%)  9/60 (15.0%)  RR 0.21 
(0.05 to 

0.93)  

119 fewer 
per 1,000 
(from 143 

fewer to 10 
fewer)  

⨁⨁◯◯ 

LOW  

CRITICAL  

# of patients who got rescue antiemetic (4 mg of ondansetron, 4 mg of dexamethasone, 10 mg of metoclopramide of 0.625 mg of droperidol) (follow up: 3 days; assessed with: Verbal 
rating score, greater than 4 (scale 1-10 worst)) 

1  randomised 
trials  

not 
serious a 

not serious  serious b serious c none  27/64 
(42.2%)  

26/60 
(43.3%)  

RR 0.97 
(0.65 to 

1.46)  

13 fewer 
per 1,000 
(from 152 
fewer to 

199 more)  

⨁⨁◯◯ 

LOW  

CRITICAL  

Complete response (no nausea/vomiting or rescue antiemetic) 

1  randomised 
trials  

not 
serious a 

not serious  serious b serious c none  27/64 
(42.2%)  

22/60 
(36.7%)  

RR 1.15 
(0.74 to 

1.78)  

55 more 
per 1,000 
(from 95 
fewer to 

286 more)  

⨁⨁◯◯ 

LOW  

CRITICAL  

Mean Nausea Verbal Rating Score 

1  randomised 
trials  

not 
serious a 

not serious  serious b serious c none  Mean nausea verbal rating score: 
Aprepitant vs Placebo 
30 min 1.48±2.83 vs 1.51±3.02  
1 h 1.19±2.27 vs 1.29±2.67  
2 h 0.78±1.67 vs 1.20±2.33  
6 h 1.34±2.78 vs 1.63±2.83  
24 h 1.31±2.67 vs 1.27±2.42  
48 h 0.29±1.02 vs 0.53±1.49  
72 h 0.00±0.00 vs 0.09±0.431  

⨁⨁◯◯ 

LOW  

IMPORTANT  

CI: Confidence interval; RR: Risk ratio 

Explanations 
a. Sinha 2014: Allocation concealment unclear, however randomization and blinding seems low risk and thus would not downgrade Per protocol analysis performed, however etiology 
for excluded patient does not seem to increase risk of bias. Thus, would not downgrade.  
b. Sinha 2014: patients underwent banding and bypass. Although these are restrictive procedures like a gastric balloon, the intervention was given as a prophylactic treatment and not 
as a treatment as per our PICO. For these reasons, we would downgrade for indirectness.  
c. low event rate  
 

Supplementary Evidence Profile: Antiemetic 1.6 

 
Question: Dexmedetomidine (dex) based treatment strategy compared to treatment strategy without Dexmedetomidine for nausea and vomiting in patients after intragastric balloon 
placement for weight loss   
  



Certainty assessment № of patients Effect 

Certainty 
Importanc

e № of 
studies 

Study 
design 

Risk 
of 

bias 

Inconsisten
cy 

Indirectnes
s 

Imprecisio
n 

Other 
consideratio

ns 

Dexmedetomidi
ne based 
treatment 
strategy 

treatment 
strategy without 
Dexmedetomidi

ne 

Relativ
e 

(95% 
CI) 

Absolut
e 

(95% 
CI) 

Nausea and Vomiting (# patients) 

10 
1,2,3,4,5,6,7,8,9,10 

randomise
d trials  

not 
serious 
a,b,c,d,e,f,g,

h 

not serious i serious j serious k none  Sabra 2018, 24 hrs: Dex/dexamethasone/ondansetron: 5/36 
Dexamethasone/ondansetron: 19/36 Naja 2014, 5 d: Dex 
13/30. Clonidine 13/30. Sherif 2017 6h: Dex: N: 17/49. V: 2/49. 
Severe: 1/49. Lidocaine: N 21/46. V: 8/46. Severe: 1/46. Saline: 
N: 21/49. V: 15/49. Severe: 3/49. Elbakry 2017: Dex: N 5/50, 
V: 3/50. Desflurane: N 15/50, V 14/50. Mostafa 2018: 24 hr 
assume: Dex: N 4/30, NV 0/30, V 0/30. Saline: N 7/30, N/V 
2/30, V: 1/30. Tufanogullari 2008: N in PACU (vomit): control 
13/20 (3), dex 0.2 5/19 (1), Dex 0.4 6/19 (0), Dex 0.8 9/19 (2). 
Incidence of postop emetic symptoms in 24 hr: Dex 0.2-0.8: 
25%, 30%, and 45% vs control 65%. Bakhamees 2007: 
*assume 1 day: Dex Incidence of N: 2/40 and 0/40 for V. Saline: 
Incidence of N 3/40 and 0/40 for V. Abu-Halaweh 2015: Dex N 
8/30 V 3/30 Morphine: N 19/30 V 7/30. Salama 2016: Vomit 
Dex/Pregab 1/30 vs Saline 10/30. Ziemann-Gimmel 2014: 
PONV 24 hr: Fentanyl group: 22/59 and 12/60 in Dex.. RR 1.27 
(1.01, 1.61). ITT denominator 63 Dex and 61 Fentanyl.l 

⨁⨁◯◯ 

LOW  

CRITICAL  

Nausea/Vomiting Severity 

4 1,3,6,9 randomise
d trials  

not 
serious 

a,c,e,h 

not serious i serious j serious k none  Sabra 2018, 24 hrs (VAS, 100): 
Dex/dexamethasone/ondansetron: 34.22 +/-10.48. 
Dexamethasone/ondansetron: 62.5+/-13.34 . Sherif 2017 6h, 
4pt: Dex: N/V 0.5+/-0.7 . Lidocaine 0.9+/-0.8. Saline: 1.3 +/- 0.8. 
Tufanogullari 2008: Verbal rating scale (10): Dex 0.2-0.8, 
control: at 30 min: at 30 min: 1+/- 2; 1+/- 2, 1 +/- 2 vs 3 +/-3. At 
60 min: 2+/-3; 1+/- 2; 1 +/- 3 vs 3 +/-3. Ziemann-Gimmel 2014: 
Fetanyl group: severe 7/59 and Dex: 0/60. Vomiting 5/59, Dex: 
0/60. Retching (inclusive of those who vomited): 7/59 fentanyl 
vs 0/60 for Dex. ITT denominator 63 Dex and 61 Fentanyl.  

⨁⨁◯◯ 

LOW  

CRITICAL  

Rescue anti-emetic dose or need 

4 1,4,6,9 randomise
d trials  

not 
serious 

a,e,h 

not serious i serious j serious k none  Sabra 2018, 24 hrs, ondansetron (mg): 
Dex/dexamethasone/ondansetron: 2.33+/-2.93 
Dexamethasone/ondansetron: 3.58+/-2.68. Elbakry 2017: 
ondansetron, Desflurane: 11.34 ± 1.36. Dex: 8.31 ± 2.34. 
Tufanogullari 2008: # of patients needing promethazine in 
PACU: saline: 14/20, Dex 0.2 6/19, Dex 0.4 6/19, Dex 0.8 2/19. 
Ziemann-Gimmel 2014 4 pt VRS: post op period (24hr) 
including PACU: Fentanyl group 26/59. Dex 17/60. PACU: prn 
ondansetron or promethazine. Post op: prn droperidol or 
promethazine. 

⨁⨁◯◯ 

LOW  

CRITICAL  

Opioid Use (intraoperatively and post-operatively) 



Certainty assessment № of patients Effect 

Certainty 
Importanc

e № of 
studies 

Study 
design 

Risk 
of 

bias 

Inconsisten
cy 

Indirectnes
s 

Imprecisio
n 

Other 
consideratio

ns 

Dexmedetomidi
ne based 
treatment 
strategy 

treatment 
strategy without 
Dexmedetomidi

ne 

Relativ
e 

(95% 
CI) 

Absolut
e 

(95% 
CI) 

11 
1,2,3,4,5,6,7,8,9,10,

11 

randomise
d trials  

serious 
a,b,c,e,f,g,h,

m 

not serious i serious j serious k none  Sabra 2018, Dex/dexamethasone/ondansetron: Intraop 
Fentanyl (ug): 50.42+/-13.96 Tramadol (24 hr mg): 74.44+/-
12.29 Dexamethasone/ondansetron: Intraop Fentanyl (ug): 
88.89+/-25.83 Tramadol (24 hr mg): 89.89+/-15.08. Naja 2014: 
Intra/post-operative fentanyl (ug). Dex: 337.5 (85.3). Clonidine 
371.71 (73.9). # pts 24 hr with opioids: Dex: tramadol 2/30. 
Pethidine 28/30. Clonidine: tramadol 1/30. Pethidine 16/30. 
Sherif 2017: 2 d post op morphine (mg): Dex: 14 mg +/-4 . 
Lidocaine 18 mg +/-4. Saline: 29+/-5 . Elbakry 2017: 
Desflurane: Intraop remifentanil (mg): 8.51 ± 4.36. Morphine 
(mg): 10.35 ± 2.41. Dex: Intraop remifentanil (mg): 9.53 ± 4.33. 
Morphine (mg): 5.36 ± 3.14. Mostafa 2018: Dex: Intraoperative 
fentanyl 178.33 ± 25.2. Saline: 217.24 ± 27.6. Tufanogullari 
2008: (Dex 0.2, 0.4, 0.8, control, 19 in ea dex group and 20 in 
control for n) PACU fentanyl: 113 +/- 85, 108 +/- 67, 120 +/- 78 
vs 187 +/- 99 ug. POD 1 morphine mg (n) 37 +/- 26 (19), 38 +/- 
34 (19) , 39 +/- 27 (19) , vs 49 +/- 26 (20). POD 2: 12 +/- 7 (6) 
24 +/- 37 (4) 24 +/- 28 (8) vs 16 +/- 14 (6). Hydromorphine 2.5 
mg/mL-acetaminophen 167 mg/ml (mL) (n): POD 1: 28 +/- 23 
(8) 35 +/- 28 (8) 43 +/-25 (3) vs 48+/-23 (6). POD 2: 39 +/-16 
(12) 57 +/-33 (8) 39 +/-45 (9) vs 36 +/-23 (7). Bakhamees 
2007: Dex group PACU morphine mg 2h: 5+/-1.4. POD 1 
morphine mg: 35.4+/-6.4. Intraoperative fentanyl 199.4+/-44.6 
VS saline group PACU morphine mg 2h: 10.2+/-1.3. POD 1 
morphine mg: 47.8+/-8. Intraoperative fentanyl 362.2+/-57.2. 
Abu-Halaweh 2015: 24 hr: Dex 19/30 people additional 
morphine [dose: 6.1 ± 3.1 (median 6.0; range 2–14)] vs 
Morphine group 6/30 [dose 4.7 ± 2.9 (median 4.0; range 2–10)]. 
Salama 2016: 30 each arm. Intraoperative fentanyl (ug): 
Dex/Pregab 134.17±36.84. Saline: 254.17±42.59. Post-op 
(24hr) morphine (mg) consumption: Dex/pregab 15.07±2.65. 
Saline: 45.93±4.56. Ziemann-Gimmel 2014: Hydromorphone 
dose in 24 hours: 2.29 mg (+1.52 mg) and 2.08 mg (+1.17 mg) 
(unclear which group). ITT (PP) denominator 63 (60) Dex and 
61 (59) Fentanyl. Feld 2005: 10 ea arm. PACU 2 h morphine 2 
mg: Fentanyl 14.6 +/-5.9. Dex: 6.1 +/-3.5. Thiopental for 
induction: Fentanyl: 3.1+/-0.6 mg/kg Dex: 2.1+/-0.5 mg/kg 

⨁◯◯◯ 

VERY LOW  

CRITICAL  

Adverse Events 

5 1,2,6,9,11 randomise
d trials  

not 
serious 
a,b,c,e,h,m 

not serious i serious j serious k none  Hypotension requiring ephedrine: Sabra 2018, 10 mg: 
Dex/dexamethasone/ondansetron: 1/36 
Dexamethasone/ondansetron: 0/36 Naja 2014: Dex: 6/30, 
Clonidine 7/30. Feld 2005: IM 25 mg Ephedrine: Fentanyl: 1/10 
patients. Dex: 3/10. Required Cpap: Sherif 2017: Dex 1/49, 
Lidocaine: 2/46. Saline 5/49. Rescue phenyleprine for 
hypotension: Tufanogullari 2008: saline: 4/20, Dex 0.2: 2/20. 
Dex 0.4: 4/20. Dex 0.8: 10/20. Transient d/c of drug for 
hypotension: Control: 2/20, Dex 0.2 3/20, Dex 0.4 3/20, Dex 
0.8 3/20. Ziemann-Gimmel 2014: ITT (PP) denominator 63 
(60) Dex and 61 (59) Fentanyl. Median neostigamine: Dex: 5 
mg (IQR 1) vs Fentanyl group 4 mg (IQR 1.25). Glycopyrrolate 
median: Dex: 0.6 (IQR 0.4) vs Fentanyl: 0.8 mg (IQR 0.275). 
Dex: 1/60 hypotension and 1/60 second deg AV block vs 
0/59 for both in fentanyl group.  

⨁⨁◯◯ 

LOW  

CRITICAL  

Vomiting Meta-analysis. Dexmedetomidine vs placebo 

5  randomise
d trials  

not 
serious  

not serious i,n serious j serious o none  7/206 (3.4%)  34/169 (20.1%)  RR 0.17 
(0.08 to 
0.38)  

167 fewer 
per 1,000 
(from 185 
fewer to 

125 fewer)  

⨁⨁◯◯ 

LOW  

 

CI: Confidence interval; RR: Risk ratio 

Explanations 
a. Sabra 2018: allocation concealment noted to use envelopes and assumed to be opaque  
b. Naja 2014: noted to be randomized, but assumed to be done properly such as computer generated fashion and that envelopes were opaque. Analgesia recorded with phone calls 
daily: was considered to be low risk of recall bias  
c. Sherif 2017: analysis done per protocol, but deemed not be affecting risk of bias  
d. Mostafa 2017: unclear definition of nausea. However states double blinded and thus assumed outcome assessor was also blinded. As blinded and randomized, allocation 
concealment assumed to be intact  
e. Tufanogullari 2008: analyzed per protocol, however drop out reasons would be more attributable to surgery rather than anesthesia medications and thus we did not rate down for this.  
f. Bakhamees 2007: recording personnel blinded, however anesthesia not blinded. Although objective measures given when to give opioids, unclear if any other reason was used, 
which may affect risk of bias for intraoperative fentanyl consumption. However, additionally unclear risk of bias for allocation concealment as anesthesia aware of treatment  



g. Abu-Halaweh 2015: allocation concealment unclear. Assumed that patients were blinded, but not clearly stated. Randomization process not explained, however not considered to be 
high risk of bias.  
h. Ziemann-Gimmel 2014: anesthesia not blinded and medications given at their discretion. Thus, intra-operative opioid doses could have been affected. Blinding was considered high 
risk and thus allocation concealment was unclear. Overall analysis performed per protocol, however etiology for exclusions do not seem to significantly impact outcomes of interest. 
Unclear definitions for rescue medications as post-operative and PACU do not add up to reported total.  
i. Noted to have different scales used to measure outcomes and different interventions.  
j. Although restrictive procedure studies were only used, intervention of bariatric surgery and balloon are different (however similar enough as both are restrictive and thus would not 
downgrade for this). Additionally, PICO question is for treatment of nausea/vomiting, while studies addressed prophylactic efficacy.  
k. low event rate as all studies could not be combined due to heterogeneity of studies  
l. Pacu and LOS in table  
m. Feld 2005: anesthesia team not blinded which could impact, however unclear if affected outcomes. Allocation concealment would also be unclear.  
n. Different follow up times (6-24 hours, PACU time).  
o. low event rate  
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Supplementary Evidence Profile: B1 

Certainty assessment 

Impact  Certainty Importance № of 

studies 

Study 

design 

Risk of 

bias 

Inconsistency Indirectness Imprecision 

Other 

considerat

ions 

Pre and Post procedural vitamin B1 deficiency  

7  observat
ional 

studies  

not 
serious  

not serious  not serious a not serious  none  Total of 5 studies report on pre-op vitamin B1 
deficiency that ranged from 0-29%. Across 3 studies ( 
Gehrer 2010, Aarts 2011, Saif 2012) using 
prophylactic dose vitamin B1 (1-3 multivitamin 
tablets per day for 6 months, post-op vitamin B1 
deficiency ranged from 0-9%. In one study (Moore 
2015) report normal mean vitamin B1 level before 
and 3 months after the procedure with 1 tablet 
multivitamin per day prophylaxis.  

⨁⨁◯◯ 

LOW  

CRITICAL  

Wernicke Encephalopathy after bariatric surgery 



Certainty assessment 

Impact  Certainty Importance № of 

studies 

Study 

design 

Risk of 

bias 

Inconsistency Indirectness Imprecision 

Other 

considerat

ions 

58  observat
ional 

studies  

serious 
b 

not serious  serious c serious d none  In a SR (Aasheim 2008) 84 cases with vitamin B1 
deficiency causing WE were treated in hospital. 49% 
had incomplete recovery, out of this: 19% had 
cognitive impairments, 15% gait difficulties and 8% 
nystagmus. None of the cases received prophylaxis.  

⨁◯◯◯ 

VERY 

LOW  

CRITICAL  

Explanations 

a. evidence for prophylaxis and screening for vitamin B1 was used from population that underwent sleeve gastrectomy or gastric bypass surgery. 
Although it is not from gastric balloon studies given the similarities in weight loss mechanism of action between the procedures, we did not rate 
down for indirectness  
b. selection bias- case report or case series- not consecutive patients, also there is no comparison  
c. indirect evidence from bariatric surgery literature  
d. number of events was 84 
 

Supplementary Evidence Profile: Folate 

 

Certainty assessment 

Impact  Certainty Importance № of 

studies 

Study 

design 

Risk 

of bias 

Inconsistency Indirectness Imprecision 

Other 

considerations 

Pre-op and post-op folate deficiency 

9  observ
ational 
studies  

not 
serious  

not serious  not serious a not serious b none  Total of 4 studies reported on pre-op folate 
deficiency that ranged from 0-24%. Across 4 studies 
(Gehrer 2010, Aarts 2011, Moore 2015, Eltweri 
2013) using prophylactic dose folate (0.2mg-1mg), 
post-op folate deficiency ranged from 3-22%.  Two 
studies (Ruiz-Tovar, 2016 and Capoccia 2012) 
reported normal mean folate level before and 3-12 
months after the procedure with 1 tablet 
multivitamin per day prophylaxis. Two studies (van 
Rutte 2014 and Damms-Machado 2012) reported on 
de-novo development of folate deficiency if no 
prophylaxis is from 6-9.2 %. 

⨁⨁◯◯ 

LOW  

CRITICAL  

a. Evidence for prophylaxis and screening for folate was used from population that went through sleeve gastrectomy or gastric bypass surgery, although is not from gastric balloon 
studies given the similarities between the procedures we did not rate down for indirectness  
b. number of events for pre- and post-op deficiency is low 59 and 52  

 

Supplementary Evidence Profile: K 



Certainty assessment 

Impact  Certainty 
Importanc

e 
№ of 

studies 

Study 

design 

Risk of 

bias 
Inconsistency 

Indirect

ness 
Imprecision 

Other 

consideratio

ns 

Asymptomatic Hypokalemia 1 week after gastric balloon placement due to severe nausea and vomiting 

2  observatio
nal studies  

not 
serious  

not serious  not 
serious  

very serious 
a 

none  Two studies (Roman 2004 and Al-Momen, 2005) reports on 
asymptomatic hypokalemia from vomiting 1 week post 
gastric balloon placement with a range from 6.8%-8.5%.  

⨁◯◯◯ 

VERY LOW  

CRITICAL  

Clinical dehydration requiring hospitalization due to severe nausea and vomiting 

2  observatio
nal studies  

not 
serious  

not serious  not 
serious  

very serious 
b 

none  Two studies (Roman 2004 and Al-Momen, 2005) reports on 
clinically significant dehydration from vomiting 1 week post 
gastric balloon placement with a range from 4.5%-5.1%.  

⨁◯◯◯ 

VERY LOW  

CRITICAL  

a. Number of events in both studies is 18  
b. Total number of events between 2 studies is 11  

 

 

 

 

Supplementary Evidence Profile: Mg 

Certainty assessment 

Impact  Certainty Importance № of 
studies 

Study design 
Risk 

of bias 
Inconsistency Indirectness Imprecision 

Other 

considerations 

Pre- and post-op Hypomagnesemia  

3  observational 
studies  

not 
serious  

not serious  serious a very serious 
b 

none  Three studies on (Saif 2012, Wolf 2016 
and Ruiz-Tovar, 2016) reports on 
magnesium pre and post LSG. Across all 
the studies there were 205 patients and 
there were 0 patients reported with pre 
and post-op hypomagnesemia.  

⨁◯◯◯ 
VERY 
LOW  

CRITICAL  

a. Data used from LSG literature  
b. There were no events and the total number of patients was 205 
 

 

 

 

 

 

 



Evidence Profile: Medication 

Certainty assessment № of patients Effect 

Certainty 
Importanc

e № of studies Study design 
Risk of 

bias 

Inconsistenc

y 

Indirectnes

s 

Imprecisio

n 

Other 

considerations 

IGB + 

Liraglutid

e  

IGB 
Relative 

(95% CI) 

Absolute 

(95% CI) 

Decrease in BMI at 6 months  

1  randomized trials  not serious 

a 

not serious  not serious  Very 

serious b 

none  45  45  -  MD 1.32 more 

(0.92 more to 1.72 

more)  

⨁⨁◯◯ 

LOW  

CRITICAL  

Weight lost in kg at 6 months 

1  randomized trials  not serious 

a 

not serious  not serious  Very 

serious b 

none  45  45  -  MD 3.8 more 

(2.43 more to 5.17 

more)  

⨁⨁◯◯ 

LOW  

CRITICAL  

% TWL at 6 months 

1  randomized trials  not serious 

a 

not serious  not serious  Very 

serious b 

none  45  45  -  MD 4 more 

(2.93 more to 5.07 

more)  

⨁⨁◯◯ 

LOW  

CRITICAL  

% EWL at 6 months 

1  randomized trials  not serious 

a 

not serious  not serious  Very 

serious b 

none  45  45  -  MD 14.72 more 

(8.18 more to 21.26 

more)  

⨁⨁◯◯ 

LOW 

CRITICAL  

 

Explanations 
a. Data is coming from abstract study so there is uncertainty in RoB assessment  
b. there were 45 patient in each group only   

 

 

 

 

 

 

Supplementary Evidence Profile: Safety of IGB prior LGBP (LGBP) 



 

Certainty assessment 

Impact  Certainty 

№ of studies 
Study 
design 

Risk of 
bias 

Inconsistency Indirectness Imprecision 
Other 

considerations 

Operative time in hours  

3  observational 
studies  

not 
serious  

not serious a not serious  serious b none  In the RCT Vicente M at el. 2019 there was no difference in operative time. In the 2 case 
control studies "Zerrweck 2012" and "Vicente 2017," operative time was 0.5 hours shorter in 
the IGB group: MD -0.5 (95% CL -0.8, -0.20).  

⨁◯◯◯ 

VERY LOW  

Hospitalization (days) and ICU (days)  

3  observational 
studies  

not 
serious  

not serious  not serious  serious b none  "Zerrweck 2012" MD for hospitalization was -1.9 days shorter (95% CI -4.24, 0.44) and MD 
for ICU stay -0.7 days shorter (-1.43, 0.03) favoring IGB + LGBP group. "Vicente 2017" 
hospitalization for the IGB + LGBP group was 7 (p25-75:5-8) and for the LGBP group was 8 
(p25-75: 7-10). "Coffin 2017" hospitalization for the IGB + LGBP group was median 6.0 
days, range 4.0–7.0 and for the LGBP group was median 5.0, range 5.0–7.0 days. 

⨁◯◯◯ 

VERY LOW  

Complications  

4  2 
observational 

studies 
2 RCT 

not 
serious  

not serious  not serious  serious b none  "Vicente M 2019", moderate and severe post surgical Complications in the IGB + LGBP 
group were 4/32 (12.5%) vs. 7/34 (20.5%) in LGBP group. "Vicente M 2017" moderate and 
severe post surgical Complications in the IGB + LGBP group were 5/29 (17%) vs. 8/29 
(27.5%) and 1/29 (3.44%) death in the LGBP group. IGB complications: Six patients 
(20.7%) needed emergency treatment due to vomiting, dizziness and abdominal pain. 
"Coffin 2017", 30-day postoperatively complications in 5/55 (9%) in IGB group and 0/60 in 
the LGBP group (Postsurgical complications included digestive hemorrhage, intraperitoneal 
abscesses, fistula, peritonitis, occlusions, and re-interventions (in 1 or more per patient). 
"Zerrweck 2012", major complications, 2 (8%) in IGB + LGB group vs. 4 (11%) in the LGBP 
group  

⨁◯◯◯ 

VERY LOW  

a. Inconsistency between the studies can be explained by the difference study design  
b. small number of study subjects 
 

Supplementary Evidence Profile: Safety of IGB prior LAGB 

Certainty assessment № of patients Effect 

Certainty 

№ of studies Study design Risk of bias Inconsistency Indirectness Imprecision 
Other 

considerations 
IGB for 6 months  SOC diet 

Relative 

(95% CI) 

Absolute 

(95% CI) 

Operative time in hours 

1  observational 

studies  

not serious  not serious  not serious  serious a none  43  43  -  MD 0.34 fewer 

(0.54 fewer to 0.14 fewer)  

⨁◯◯◯ 

VERY LOW  

Hospitalization in days 

1  observational 

studies  

not serious  not serious  not serious  serious a none  43  43  -  MD 0.3 fewer 

(0.55 fewer to 0.05 fewer)  

⨁◯◯◯ 

VERY LOW  

Complications  

1  observational 

studies  

not serious  not serious  not serious  serious a none  Intraoperative Complications: IGB + LAGB: Gastric bleeding 0/43 (0%), Trocar injury 0/43 
(0%) LAGB: Gastric bleeding 2/43 (4.7%) Trocar injury 1/43 (2.3%)  

⨁◯◯◯ 

VERY LOW  

a. small number of study subjects 

 

 



Supplementary Table: PICO 2 and 7 



Study label 

(reference) 

Country 

Design Intervention 

Number of 

patients   

Comparison  

Number of 

patients 

Age  

% Females 

Follow 

up  

Baseline 

weight (Kg) 

BMI (Kg/m2) 

Outcomes benefits  Outcomes harms  

Genco, A 

(2010) 

Italy 

RCT Group A: 50 

IGB for 6 mo 

Diet 1,000 

Kcal for 7 mo  

Group B: 50  

IGB for 6 

mo  

1 mo no 

treatment  

IGB for 6 

mo 

 

Group A 

31.4±2.6 

80% 

Group B 

32.1±2.1  

80% 

13mo Group A:       

W: 

106.3±12.5 

BMI 42.6±2.7  

Group B:        

W: 

107.1±11.9 

BMI 

42.9±2.3; 

 Group A/B at 7mo:  

BMI gain 0.9±0.9 

Group A at 13 mo:    

BMI 35.9±9.7         

Group B at 13 mo:    

BMI 30.9±7.2 

Group A vs. Group B 

BMI 24 mo: 41.1 vs. 

36.8  

Group B at the 2nd 

BIB: 

Intolerance 1 / 50 

removal  

Group A 0/50 

Genco, A -

EDNOS 

(2013)  

Italy 

RCT Group A: 25 

IGB for 6 mo 

Diet 1,000 

Kcal for 7 mo  

Group B: 25 

IGB for 6 

mo  

1 mo no 

treatment  

IGB for 6 

mo 

 

Group A 

31.0±2.9    

70% 

Group B 

32.9±3.0 

74% 

13mo Group A:       

W: 

105.7±15.6 

BMI 41.2±2.1 

Group B:        

W: 

106.3±13.9 

BMI 42.8±2.6 

Group A at 13 mo:    

BMI 35.1±8.6         

Group B at 13 mo:    

BMI 30.9.±6.5 

 

 NR 

Dumonceau 

2010 

Comparati

ve cohort 

Repeat IB: 19 

IGB for 6 mo 

repeat IGB 

immediately 

or short 

interval  

Single IB:99 

IGB for 6 

mo  

Repeat IB: 

37 (31–45)  

Single IB:   

39 (34–49)  

Repeat IB: 

17 (89%) 

Single IB: 

82 (83%) 

36 

months 

Repeat IB:   

W: 92 (84 –

105)          

BMI: 31.9 

(31.2–37.7) 

EW(kg):31.0 

(25.5–38.8)   

Single IB:            

W:  93.0 

(85.7–97.0) 

BMI:34.0 

Repeat IB:             

Weight regain at 36mo: 

4 kg [IQR, 0–15]         

EW regain at 36 mo: 

9.6%  [IQR, 0–54.9] 

Single IB:               

Weight regain at  36 

mo:1 kg [IQR, 0–4]    

EW regain at 36 mo:  

3.1% [IQR, 0–10.9] 

Repeat IB:                   

IB extraction 2/19 

(10%)                          

IV hydration + 

electrolyte and 

hospitalization 1/19  

(5%) 



(31.2–36.9) 

EW(kg): 33.8 

(25.2–42.8) 

Angrisani 

2006 

Comparati

ve, 

Retrospecti

ve Cohort 

Group A: 86       

IGB 6mo + 

bariatric 

surgery (Lap-

Band, LAGB, 

duodenal 

switch)  

 

Group B: 82  

IGB 6 mo 

37.1 ± 11.6 

yrs, range 

(16-67) 

60% 

12 

months 

BMI 54.4 

±8.1 %EW 

160.8 ± 

32.9% 

Group A:                    

BMI at 6mo: 47.6±6.9       

BMI at 12mo: 35.1±6.9 

%EWL 6mo: 31.8±17.9 

%EWL 12mo: 

69.6±28.2 

Group B:                     

BMI at 6mo: 48.1±6.5       

BMI at 

12mo:51.7±16.3               

%EWL 6mo: 32.9±15.8 

%EWL 12mo: 27.1±9.7 

2 (1.1%) emergency 

IGB removal for 

balloon rupture  

7 (7.8%) IGB 

removal for 

intolerance  

Farina 2012 RCT Group 1:   15       

IGB 6 mo + 

lifestyle for 6 

mo 

Group 2:  15     

IGB 6 mo + 

lifestyle plus 

sibutramine 10 

mg/day for 6 

mo 

Group 3: 20 
sibutramine 
10 mg/day 
for 12 mo 

35.0±1.2 

yrs range 

18–53 

78% 

 

12 mo Weight (kg): 

Group 3: 

108.7±2.9 

Group 1&2:  

115.1±3.3 

BMI: 

41.8±0.8 

range 31.2–

53.2 

 

Group 1:                           

WL ≥10% at 12mo: 

7/14(50%)                      

BMI  −6.3±1.2                  

WL(kg)  −17.4±3.4  

Group 2:                      

WL ≥10% at 

12mo:9/12 (75%)               

BMI −6.6±1.0                          

WL(kg)  −17.6±2.3 

Grup3:                            

WL ≥10% at 

12mo:7/20 (35%)               

BMI −3.3±0.6                         

WL(kg) −8.9±1.7 

No serious adverse 

event was observed 

during the study 



Coffin 2017 RCT Group A:  55 

IGB 6mo 

LGBP 

Group B:  60 

SMC for 

6mo 

LGBP 

Group A:        

40.5 ± 12.3 

71.7% 

Group B:         

40.1 ± 11.6 

76.4% 

12 mo Group A:           

W:148.3±24.3 

BMI: 

53.9±6.5 

Group B:         

W:153.9±36.2

BMI:54.7±10 

Group A:                   

BMI at 12 mo: median 

38.1 range (34.2–43.7) 

Hospitalization (days) 

median 6.0 days, range 

4.0–7.0                   

Group B:                      

BMI at 12 mo: median 

37.6 range (35.2–45.7) 

Hospitalization (days):  

median 5.0, range 5.0–

7.0 days 

30-day 

postoperatively  

complications in 5/55 

patients, IGB group 

0/60 in diet group 

Postsurgical 

complications 

included digestive 

hemorrhage, 

intraperitoneal 

abscesses, fistula, 

peritonitis, 

occlusions, and re-

interventions  

Zerrweck 

2012 

Case–

control 

Case: 23               

IGB 6mo 

followed by 

LGBP 

Control: 37        

LGBP 

Case:           

44±10.8       

65% 

Control:         

44.9±10.6    

59% 

12 mo Case:           

W: 

178.6±15.8 

BMI: 65±3.8 

Control:         

W: 

186.6±26.7       

BMI: 

66.3±6.7 

Case:                   

%EWL 12 mo: 

52.4±17.3%        

Operative time (min) 

146.2±47.7                        

ICU (days), 1.3±0.7 

Hospitalization (days) 

5.4±2.4  

Control:                  

%EWL 12 mo: 

50.3±12.7%         

Operative time (min) 

201±81.7                    

ICU (days) 2±2.1      

Hospitalization (days)  

7.3±6.6  

Case:                               

2 (8%) major 

complications  (one 

punctual jejunal 

perforation and one 

anastomotic leak) 

Controls:                     

4 (11%) major 

complications  that 

required 

reintervention (one 

infection/eventrationo

ne hematoma; two 

anastomotic leaks)  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Coffin%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27664095


Busetto 

2004 

Case–

control 

Case:                   

IGB 6mo n= 

90 followed 

by LAGB 

n=43 

Control: 43        

LAGB 

Case:           

43.3±10.5 

39.5% 

Control:         

42.8±10.5 

39.5% 

36 mo Case:           

W:171.0±25.4 

BMI: 

58.4±6.6 

Control:         

W:163.4±22.7 

BMI: 

56.9±5.7 

Case:                   

%EWL 12 mo: 

36.5±12.5%            

%EWL 36 mo: 

32.3±20.7              

Operative time (min) 

82.5±20.9                   

Hospitalization (days) 

3.0±0.2 

Control:                  

%EWL 12 mo: 

32.9±16.3%            

%EWL 36 mo: 

34.0±18.5%    

Operative time (min) 

102.6±35.1                     

Hospitalization (days)  

3.3±0.8 

Intraoperative 

Complicatons:                

Case:                               

Gastric bleeding 0/43 

(0%)                    

Trocar injury 0/43 

(0%) 

Controls:           

Gastric bleeding  2/43 

(4.7%)        Trocar 

injury 1/43 (2.3%) 

IGB complications:         

2 patients died during 

the balloon treatment 

because of fatal PE,       

6 patients had the 

balloon removed 

before because of 

complications                 

Vicente 

2017 

Case–

control 

Case:   n= 29       

IGB 6mo + 

diet  

followed by 

LGBP 69% or 

LSG 31% 

Control:  29       

diet for 6 mo  

 

followed by 
LGBP 69% 
or LSG 31% 

Case:           

42±10 

65.5%  

Control:         

44.6±10.7 

65.5% 

6 mo Case:           

W:113.3±16.9 

BMI: 

46.5±6.6 

Control:         

W:127.9±20.6 

BMI: 

47.3±6.5 

Case:                   

%EWL at 6 mo (before 

surg): 23.5±11.6%            

TBWL >10% at 6 mo: 

19 (65.5%) Operative 

time (hr) 2.8±0.8                

Hospitalization (days) 7 

(p25-75: 5-8)          

Control:                  

%EWL at 6 mo (before 

surg): 2.4±8%         

TBWL >10% at 6 mo: 

Moderate and Severe 

post surgical 

Complicatons:                

Case:                            

5/29 (17%)                      

Controls:                

8/29 (27.5%)                   

1/29 (3.44%) death in 

control 

IGB complications:         

Six patients (20.7%) 

needed emergency 



 

 

1 (3.4%)                        

Operative time (hr) 

3.1±0.6                     

Hospitalization (days) 8 

(p25-75: 7-10) 

treatment due to 

vomiting, dizziness 

and abdominal pain 

Vicente M 

2019 

RCT Group B:  32       

IGB 6mo + 

diet 1200 

kcal/day 

followed by 

LGBP 69% or 

LSG 31% 

Group C:  34       

diet 1200 

kcal/day for 6 

mo  

 

followed by 
LGBP 69% 
or LSG 31% 

Group B:         

43±10.2 

65.6%  

Group C:         

42.6±9.2 

70.6% 

6 mo Group B:           

BMI: 46.4 

(p25-75: 41.5–

49) 

Group C:         

BMI: 46 (p25-

75: 43–49.7) 

Group B:                   

%EWL at 6 mo (before 

surg): 27.14 (p25-75: 

12.2–35.2)                         

TBWL >10% at 6 mo: 

18 (56.3%)            

Operative time (hr) 

2.8±0.7.3                    

Group C:                  

%EWL at 6 mo (before 

surg): 4.54 (p25-75: 1.4–

10.07)                      

TBWL >10% at 6 mo: 

4 (11.8%)            

Operative time (hr) 

2.8±0.79                     

Moderate and Severe 

post surgical 

Complicatons:                

Group B:                         

4/32 (12.5%)                   

Group C:                 

7/34 (20.5%)                   

Overall morbidity 

(balloon and 

postsurgical 

morbidity):                

B-arm 46.9% (15 

patients) versus 

29.4% (10 patients) c 

arm 

Genco, A 

(2018) 

Italy 

RCT Group A: 40  

IGB for 6 mo 

+ ketogenic 

diet for 2 mo 

prior IGB 

removal 

 Group B: 40 

IGB for 6 

mo 

+ low calorie 

diet for 2 mo 

prior IGB 

removal 

Group A  

39 ± 6    

77.5% 

Group B   

37 ± 1    

70%     

6 mo BMI 37.2 ± 

3.8 

Group A:                   

%EWL was 33.1 ± 

3.3% WL(kg) 6 mo: 

19.1 ± 2.1  

Group B:                   

%EWL was 21.1 ± 

2.8% WL(kg) 6 mo: 

12.0 ± 1.5  

NR 



 
 

 
 



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(7): e1000097. doi:10.1371/journal.pmed1000097 

 
For more information, visit www.prisma-statement.org. 

 

PRISMA 2009 Flow Diagram Supplementary Figure 1 

 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
  
 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Literature search for: 

Intragastric Balloons (IGB) with 

RCT filter (n=423) 
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Additional search in bariatric 

surgery literature for: 

Nutritional deficiencies   

(n=320) 

  

Records after duplicates removed 

• IGB  for weight loss (n =408) 

• Nutritional deficiencies (n = 320) 

• Antiemetic regimen (n =273) 

  

Full-text articles assessed for 

eligibility  

(n = 106) 

Full-text articles excluded  

(n = 40) 
• Wrong PICO 

• Narrative 

• Study design 

• Abstract only 

• Protocol 

• Treatment prior to 1990, 

less than 6 months, 

volume less than 400 cc 

(1) IGB for weight lost: 11 

studies included for 

quantitative synthesis and 1 

systematic review 

(2) Fluid vs. gas filled IGB:  

- 1 systematic review  

-  1 studies added for 

quantitative synthesis 

Additional search in bariatric 

surgery literature for: 

Antiemetic regimen (n=273) 

Titles/Abstracts  

(n =1001) 

Title and abstract excluded 

(n=895) 

     

After IGB removal 

Studies included for 

qualitative and 

quantitative (n=16) 

  

Nutritional deficiencies 

Studies included for 

qualitative analysis  

 (n=17) 

16 studies and  

1 systematic review  

Antiemetic regimen 

Studies included for 

qualitative and 

quantitative analysis 

(n=19) 

 

http://www.consort-statement.org/
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