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ORIGINAL ARTICLE
Intragastric balloon as an adjunct to lifestyle intervention:

a randomized controlled trial

A Courcoulas’, BK Abu Dayyeh?, L Eaton?, J Robinson?, G Woodman?®, M Fusco®, V Shayani’, H Billy, D Pambianco® and C Gostout>'°

BACKGROUND/OBJECTIVES: This trial evaluated the safety and effectiveness of the Orbera Intragastric Balloon as an adjunct to
lifestyle intervention.

SUBJECTS/METHODS: In this multicenter, randomized, open-label clinical trial, 255 adults with a body mass index of 30-40 kg m™2
were treated and outcomes were assessed up to 12 months. Participants were randomized to endoscopic placement of an
intragastric balloon plus lifestyle or lifestyle intervention alone. Balloons were removed at 6 months and lifestyle intervention
continued for both groups through 12 months. At 9 months, coprimary end points were two measures of weight loss.
RESULTS: At 6 months, weight loss was — 3.3% of total body weight (3.2 kg) in the lifestyle arm vs —10.2% (=9.9 kg) in the balloon
plus lifestyle arm (P < 0.001); at 9 months (3 months postballoon removal), weight loss was —3.4% (=3.2 kg) vs —9.1% (-8.8 kg,
P<0.001); and at 12 months, —3.1% (2.9 kg) vs = 7.6% (=7.4 kg, P< 0.001). For the primary end points, at 9 months, mean percent
loss of weight in excess of ideal body weight (s.d.) at 9 months was 26.5% (20.7) (P=0.32) and 9.7% (15.1) in the balloon and control
groups, respectively. Also, 45.6% (36.7, 54.8) of the subjects randomized to the balloon achieved at least 15% loss of weight in
excess of ideal body weight greater than the control group (P < 0.001). The majority of balloon subjects experienced adverse
events; 86.9% nausea, 75.6% vomiting, 57.5% abdominal pain and 18.8% had their device removed before 6 months because of an
adverse event or subject request. Five subjects (3.1%) in the balloon group had a gastric abnormality at the time of device removal,
and no ulcers were found.

CONCLUSIONS AND RELEVANCE: Intragastric balloon achieved greater short-term weight loss at 3 and 6 months postballoon

removal than lifestyle intervention alone. Adverse gastrointestinal events were common.
International Journal of Obesity (2017) 41, 427-433; doi:10.1038/ij0.2016.229

INTRODUCTION

Obesity affects an estimated 78 million or 36% of adults in the
United States.' Obesity raises the risk of morbidity and mortality
from hypertension, dyslipidemia, type 2 diabetes, coronary heart
disease, stroke, sleep apnea and other respiratory problems, as
well as some cancers.?® This population is also at risk for many
other debilitating conditions including musculoskeletal disease,
liver disease and impairment of fertility.* Individuals with obesity
may also suffer from social stigmatization and discrimination.> For
many of the obesity-related comorbid conditions, a reduction in
body mass index (BMI) can help to improve symptoms or resolve
the problem.® Although bariatric surgery is effective for weight
loss, many people cannot or do not wish to undergo a surgical
procedure.”® In addition, pharmaceutical alternatives are limited
and may not be suitable for or accepted by some people. There is
a need for additional alternatives to help treat obesity.

The Orbera intragastric balloon (IGB) has been used outside of
the United States for over 17 years and has been distributed to
over 200 000 people in more than 80 countries and serves as an
intermediate option between lifestyle change (diet and exercise)
and bariatric surgery. The IGB may act by partially filling the
stomach, acting as an artificial bezoar, to augment weight loss by
inducing early satiety and perhaps also by slowing gastric
emptying. It is made of a soft, smooth silicone elastomer that

expands to a spherical shape when filled with saline and is placed
in the stomach where it moves freely. A detachable catheter fills
the IGB under endoscopic observation. The IGB is designed to
dwell in the stomach for a maximum of 6 months after which
time the device is removed and lifestyle changes would continue.
The primary aims of this trial were to study the safety and
effectiveness of the IGB for weight loss among individuals in the
United States with class | and Il obesity (BMI 30—40 kg m™3).

MATERIALS AND METHODS

Study design

This was a sponsor-initiated, multicenter, prospective, randomized, open-
label, comparative, Pivotal Study, conducted under a Food and Drug
Administration Investigational Device Exemption. Participating institutional
review boards approved the protocol, and written informed consent was
obtained from all subjects. The clinical trial was registered in the National
Institutes of Health website: www.clinicaltrials.gov, entitled, ‘Randomized,
Multicenter Study to Evaluate the Safety and Effectiveness of the BIB IGB
System as an Adjunct to a Behavioral Modification Program, in Comparison
with a Behavioral Modification Program Alone in the Weight Management
of Obese Subjects’ and referred to as the ‘BIB’ or ‘IB-005’ study. The study
was designed, funded and conducted by Allergan Medical (Santa Barbara,
CA, USA), which was acquired by Apollo Endosurgery who renamed the BIB
IGB System the Orbera System. The first author wrote the paper with
critical editorial input from the coauthors. The authors decided to publish
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the paper and vouch for the completeness and accuracy of the data and
the data analyses.

Intervention

There were 15 investigational sites in the United States that participated in
the trial. Eligible subjects were adults, aged 18-65 years, with obesity and a
body mass index (BMI) of >30 and <40 kg m ™2, a history of obesity for at
least 2 years with failed conservative weight loss attempts, such as
supervised diet, exercise, and behavioral modification programs. Race was
self-reported. Potential subjects with a history of foregut or gastrointestinal
(Gl) surgery (except uncomplicated cholecystectomy or appendectomy),
Gl obstruction, adhesive peritonitis or clinically significant hiatal hernia
were excluded (Supplementary Appendix 1). Also excluded were those
with a history or symptoms of esophageal or GI motility disorder, a
patulous pyloric channel, symptoms of delayed gastric emptying, a history
of inflammatory bowel disease or a positive test for Helicobacter pylori at
screening. Each investigator was mentored while placing and removing
IGB devices in up to five run-in subjects before placing in study subjects.
Run-in subjects met the same eligibility criteria and followed the same visit
schedule and lifestyle intervention program as study subjects and were
included in the safety reporting. Study subjects randomized to the IGB
group underwent placement of the device followed by removal at
6 months in addition to a lifestyle intervention program. Both study
groups participated in a 12-month lifestyle program that incorporated the
following elements: a low calorie (1000-1500 calories per day) diet, daily
food and exercise diary, encouragement to exercise and emphasis on
behavioral change during a total of 21 visits (9 visits in months 1-6, 12
visits in months 7-12).

Randomization was performed using an interactive voice response
system and subjects were assigned in a 1:1 ratio to either IGB plus lifestyle
or lifestyle-alone (control group). The IGB was placed under deep sedation
or general anesthesia, through the esophagus and into the stomach under
endoscopic observation. Using an attached removable fill tube, the device
was filled with sterile saline to a volume between 500 and 600 cm>. The
balloon was deployed freely to move within the stomach and remained in
place for 6 months. Removal was performed endoscopically, under
anesthesia, by puncturing the balloon with a needle cannula, withdrawing
the saline, then grasping and extracting the collapsed device through the
mouth. Medications were used optionally after IGB placement to prevent
or lessen the expected common side effects of nausea and vomiting in the
early postprocedure period.

Study outcomes

There were two coprimary effectiveness end points evaluated at 9 months
after treatment initiation, which was 3 months after the IGB was removed.
The first primary end point was to demonstrate that the mean percent
excess weight loss (%EWL) (using the 1983 Metropolitan Life Tables (using
the mid-point of the medium frame) to determine ideal body weight (IBW))
was significantly >25% EWL. The second primary end point was the
percentage of IGB subjects with significantly greater weight loss than the
control group at 9 months. Significantly greater weight loss was defined
as >15% EWL (using the 1983 Metropolitan Life Tables (using the mid-
point of the medium frame to determine IBW) over the mean %EWL of
the control group). Effectiveness analyses were also conducted at 6, 9
and 12 months in pounds and percent total body weight loss. Secondary
end points were changes comorbid conditions and quality of life,
including depression, at 9 months. Changes in severity of type 2 diabetes,
hypertension and dyslipidemia were based on the predefined criteria that
included laboratory values and vital signs (Supplementary Appendix 2).
Quality of life measures were the SF-36, IWQOL-Lite and the Beck
Depression Inventory Il. Safety was assessed in both run-in and study
subjects as the incidence and severity of adverse events (AEs) related to
treatment.

Statistical analysis

A sample size calculation was completed using a two-group continuity
corrected y test with a 0.025 two-sided significance level to have 80%
power to test the hypothesis related to one of the coprimary end points:
that at least 30% of the IGB group will achieve success (defined as 15%
greater EWL over the mean %EWL of the control group) with sample sizes
of 160 and 160, respectively (a total sample size of 320). The primary
analysis population for this study was the modified intention-to-treat
population, which comprised all randomized subjects who underwent an

International Journal of Obesity (2017) 427 -433

intervention (balloon=having device placement; control=commencing
lifestyle program). Only those who did not undergo an intervention
were excluded from the modified intention-to-treat population, as was
stated in the initial analysis plan. Missing values for the coprimary end
points were imputed using the last observation carried forward method,
also according to the initial analysis plan. Sensitivity analyses for the
coprimary end points were also analyzed using baseline observation
carried forward and using multiple imputation methods and are presented
in the figures in the results. Coprimary end point one was assessed using
a Wilcoxon's sign-rank, one-sample test. Coprimary end point two was
assessed with an exact binomial test. Estimates of and comparisons
between groups in percent total body weight loss and weight loss
(in kilograms) were conducted using a mixed-effects model including
treatment group, study week and treatment group-by-study week
interaction assuming random intercepts. Differences between treatment
groups in responder rates (risk difference and 95% confidence intervals) at
each time point were conducted using a x* test. Difference between
treatment groups for the rates of comorbidities were analyzed by a x* test
at 9 months. Treatment comparisons for the additional secondary end
points of each SF-36 domain, IWNQOL-Total and Beck Depression Inventory
total were analyzed using a repeated-measures model, adjusting for
baseline values. A Bonferroni adjustment was applied to the 13 secondary
end points at month 9. An exploratory analysis included a linear regression
model to assess potential baseline predictors of % total body weight loss at
12 months.

RESULTS

Study participants

Enrollment began on 20 June 2008 and last follow-up was on 8
June 2011. A total of 448 subjects were enrolled, of which 131
failed screening procedures, most commonly (22%) due to H.
pylori infection, so that 317 subjects were randomized; 44 were
run-in subjects, 137 subjects to IGB and 136 subjects to the control
group. Therefore, the total planned sample size was enrolled but
not all were treated. A total of 125 of the 137 IGB subjects
underwent device placement and 130 of 136 control subjects
underwent treatment and have data included for the analyses of
primary and secondary end points. Safety was assessed in both
run-in and study subjects for the IGB (n=35+125 = 160). Follow-up
at 6 months (IGB removal time) was 94% overall (IGB 95%, control
93%), at 9 months was 92% overall (IGB 94%, control 90%) and
at 12 months was 75% overall (IGB 78%, control 72%) (Figure 1).
Thirty of the 160 subjects (18.8%) in the device group had the IGB
removed before month 6, and these are detailed in the AEs.

The study groups were comparable at baseline (Table 1). The
mean age was 39-40 years, 90% of were female, and just over
80% Caucasian. At baseline, the mean weight was 98 kg, BMI was
35kg m 2 and the average excess weight using the mid-point of
the medium frame on the 1983 Metropolitan Life tables to
determine IBW was 36 kg. Over half of the subjects in both groups
had a history of obesity for 10 years or more. Baseline prevalence
rates of type 2 diabetes, hypertension and dyslipidemia were 7%,
26% and 39%, respectively, in the IGB group and 6%, 28% and
30%%, respectively, in the control groups. All IGB-treated subjects
had the device placed successfully and filled to the recommended
fill volume of 550+50cm>® with mean duration of placement
(defined as time endoscope placed to removal) of 12.3 min (range,
5-43). There were no early device failures (deflations). All subjects
had successful removal of the device and the removal procedure
was 19.5 min (range, 6-60).

Weight change and primary end points

At 6 months, weight loss was — 3.3% of total body weight (-3.2 kg)
in the lifestyle modification arm vs = 10.2% (—9.9 kg) in the balloon
plus lifestyle intervention arm (P < 0.001); at 9 months (3 months
postballoon removal), weight loss was —3.4% (3.2 kg) vs —9.1%
(-8.8 kg, P<0.001); and at 12 months, —3.1% (—2.9 kgs) vs — 7.6%
(=7.4 kgs, P<0.001) (Figure 2 and Supplementary Table 1). For the
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Figure 1. Consort diagram.

coprimary end points, at 9 months follow-up, IGB-treated subjects
had a mean %EWL (using the 1983 Metropolitan Life tables to
determine IBW) of 26.5% (22.9-30.2, P=0.32) where the target was
25% EWL. The mean differences in %EWL and in total body weight
loss between IGB and control are shown in Supplementary Tables
2a and b. For the second coprimary end point, 45.6% (36.7-54.8,
P < 0.001) of IGB-treated subjects achieved at least 15% EWL over
the mean of the control group (Figure 3). Sensitivity analyses for
the two primary end points are shown in Figure 3 and the final
results using multiple imputation are the same as those using last
observation carried forward; one of two weight loss coprimary end
points were met. When using baseline observation carried forward
for analyses, neither coprimary end point was met. Response rates
at the time of device removal (6 months), 46% of the IGB and 12%
of the control group had > 10% total body weight loss (P < 0.001).
At 9 months, 41% of IGB and 14% of the control group had > 10%
total body weight loss (P < 0.001), and at 12 months, 6 months
after device removal, 32% of IGB subjects and 16% of the control
group achieved > 10% total body weight loss (P=0.003). Also at
12 months, 60% of the IGB and 30% of the control group had
5% total body weight loss (P < 0.001) (Supplementary Table 3).

© 2017 Macmillan Publishers Limited, part of Springer Nature.
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An exploratory analysis assessed potential baseline predictors of %
total body weight loss at 12 months. Of the covariates assessed
(sex, age, BMI group (30-35, 36-40), race, years of obesity,
diabetes status at baseline, baseline %EWL and % total body
weight loss at 3 months), % total body weight loss at 3 months
was predictive of weight loss at 12 months (8=1.23, P < 0.001).

Secondary end points

The IGB intervention was not associated with significant improve-
ments at 9 months in type 2 diabetes, hypertension, or dysplipidemia
compared with the lifestyle program alone (Supplementary Table 4).
Neither group was highly enriched with comorbid conditions, speci-
fically type 2 diabetes, where the baseline prevalence was 7 and
6% in IGB and control groups, respectively. There were significant
differences between groups, in favor of the balloon, in 6 of 8 the
SF-36 domains (Supplementary Figure 1) and the IWQOL total score
(Supplementary Table 5), at 9 months. There were no significant
differences in depression at 9 months between balloon and lifestyle
groups (Supplementary Table 5).
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Table 1. Baseline characteristics®
Demographics IGB, N=125, Control, N=130,
n (%) n (%)
Gender
Female 112 (89.6) 117 (90.0)
Male 13 (10.4) 13 (10.0)
Age (+s.d.) 38.7 (9.37) 40.8 (9.61)
Race
Caucasian 101 (80.8) 106 (81.5)
Hispanic 9(7.2) 7 (5.4)
Black (not of Hispanic origin) 14 (11.2) 15 (11.5)
Asian 0 (0) 0 (0)
Other 1(0.8) 2 (1.5)
Weight (kg) (+s.d.) 98 +15 98+12
Excess weight, MetLife (Ibs) (+s.d.) 36+11 36+9
BMI (kg m™?)
<30 2 (1.6) 1(0.8)
>30and <35 63 (50.4) 57 (43.8)
>35 and <40 56 (44.8) 70 (53.8)
>40 4 (3.2) 2 (1.5)
Number of years obese
<10 55 (44.0) 48 (36.9)
=10 70 (56.0) 82 (63.1)
Comorbid conditions
Type 2 diabetes 9(7) 8 (6)
Hypertension 33 (26) 37 (28)
Dyslipidemia 49 (39) 39 (30)
Abbreviations: BMI, body mass index; IGB, intragastric balloon. “There were
no statistically significant differences between treatment groups.
O 0+
<
m
£ 2]
»
S 4.
5
$ 61
&
S s
& Group
§ — Control
€ -101 —IGB
8
ﬁ *P<0.001 for difference between treatment groups
o 12 . . . .
0 3 6 9 12
Month
Figure 2. Percent total body weight loss by treatment group. (mITT

population using LOCF (last observation carried forward) for missing
data values).

AEs and medications for side effects

Sixteen (10%) IGB subjects had 17 device- or procedure-related
serious AEs (SAEs), and 8 (6.1%) control subjects reported SAEs.
The most common device-related SAE was device intolerance,
resulting in early removal of the device in 8 subjects. A total of
thirty of the 160 subjects (18.8%) in the device group had the IGB
removed before month 6 because of an AE (n=15, 8 due to SAE
of device intolerance, almost all others (7) did not meet the
definition of an SAE and were due to abdominal pain, reflux,
nausea, vomiting) or subject request (n=15). Other IGB-related
SAEs included two cases of severe dehydration, one gastric outlet
obstruction, one gastric perforation with sepsis, one aspiration
pneumonia, one severe abdominal cramping, one laryngospasm
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Figure 3. Primary effectiveness end points.

during placement and two procedure-related esophageal mucosal
injuries (Supplementary Appendix 3). Each of these subjects
recovered. There were 810 device-related AEs occurring in 157 of
160 (98.1%) of all the IGB subjects, and 429 AEs occurring in 92 of
130 (70.8%) control subjects experienced an AE (Tables 2a and b).
The effect estimates to compare the AE rates and the use of
any medication between groups are shown in Supplementary
Table 6, confirming that both AEs (especially, Gl events) and any
medication use were more common in the IGB group. Most of the
IGB AEs were mild (59.4%) to moderate (35.6%) in severity and the
majority because of Gl distress (Table 2a). Included in the AEs were
those found at device removal: five subjects had six gastric
findings (one infection, one outlet obstruction, one perforation,
three gastritis). The majority (91.9%) of IGB and few (6.2%) of
control subjects used at least one medication from the classes:
antiemetics, anxiolytics, antispasmodic drugs including antic-
holinergics, proton pump inhibitors, and steroids (Supplementary
Table 7).

DISCUSSION

These results demonstrate that the Orbera IGB System was more
effective than a lifestyle modification alone in achieving modestly
greater short-term weight loss. At 9 months (3 months post-
balloon removal), the balloon group had a mean of 5.6 kg (5.7%
total body weight) more weight loss than the lifestyle-alone
group; at 12 months, the difference was 4.5 kg (4.5% total body
weight). Subjects in this study were not followed beyond 6 months
after balloon removal (longer than 12 months) to assess whether
this difference was maintained over a longer period of time. The

© 2017 Macmillan Publishers Limited, part of Springer Nature.
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Table 2a. Device-related AEs with frequency > 1% IGB group (N = 160)
Event Total, n (%) Mild, n (%) Moderate, n (%) Severe, n (%)
At least one device-related AE 157 (98.1%) 95 (59.4%) 57 (35.6%) 5 (3.1%)
Nausea 139 (86.9%) 73 (45.6%) 59 (36.9%) 7 (4.4%)
Vomiting 121 (75.6%) 54 (33.8%) 61 (38.1%) 6 (3.8%)
Abdominal pain 92 (57.5%) 44 (27.5%) 43 (26.9%) 5 (3.1%)
Gastroesophageal reflux disease 48 (30.0%) 31 (19.4%) 12 (7.5%) 5 (3.1%)
Eructation 39 (24.4%) 35 (21.9%) 4 (2.5%) 0 (0.0%)
Dyspepsia 34 (21.3%) 24 (15.0%) 8 (5.0%) 2 (1.3%)
Constipation 32 (20.0%) 29 (18.1%) 3 (1.9%) 0 (0.0%)
Abdominal pain upper 29 (18.1%) 18 (11.3%) 11 (6.9%) 0 (0.0%)
Abdominal distension 28 (17.5%) 24 (15.0%) 3 (1.9%) 1 (0.6%)
Dehydration 23 (14.4%) 9 (5.6%) 11 (6.9%) 3 (1.9%)
Diarrhea 21 (13.1%) 15 (9.4%) 6 (3.8%) 0 (0.0%)
Flatulence 18 (11.3%) 14 (8.8%) 4 (2.5%) 0 (0.0%)
Impaired gastric emptying 14 (8.8%) 13 (8.1%) 1 (0.6%) 0 (0.0%)
Abdominal discomfort 10 (6.3%) 9 (5.6%) 1 (0.6%) 0 (0.0%)
Asthenia 8 (5.0%) 3 (1.9%) 4 (2.5%) 1 (0.6%)
Postprocedural pain 8 (5.0%) 7 (4.4%) 1 (0.6%) 0 (0.0%)
Headache 8 (5.0%) 6 (3.8%) 2 (1.3%) 0 (0.0%)
Fatigue 7 (4.4%) 5 (3.1%) 2 (1.3%) 0 (0.0%)
Halitosis 6 (3.8%) 6 (3.8%) 0 (0.0%) 0 (0.0%)
Abdominal rigidity 5 (3.1%) 4 (2.5%) 1 (0.6%) 0 (0.0%)
Gastrointestinal pain 5 (3.1%) 2 (1.3%) 3 (1.9%) 0 (0.0%)
Vitamin B1 decreased 5 (3.1%) 3 (1.9%) 2 (1.3%) 0 (0.0%)
Pharyngolaryngeal pain 5 (3.1%) 5 (3.1%) 0 (0.0%) 0 (0.0%)
Esophagitis 4 (2.5%) 3 (1.9%) 1 (0.6%) 0 (0.0%)
Hiccups 4 (2.5%) 4 (2.5%) 0 (0.0%) 0 (0.0%)
Gastritis 3 (1.9%) 2 (1.3%) 1 (0.6%) 0 (0.0%)
Anorexia 3 (1.9%) 2 (1.3%) 1 (0.6%) 0 (0.0%)
Anemia 2 (1.3%) 2 (1.3%) 0 (0.0%) 0 (0.0%)
Epigastric discomfort 2 (1.3%) 2 (1.3%) 0 (0.0%) 0 (0.0%)
Fecal incontinence 2 (1.3%) 2 (1.3%) 0 (0.0%) 0 (0.0%)
Migraine 2 (1.3%) 2 (1.3%) 0 (0.0%) 0 (0.0%)
Alopecia 2 (1.3%) 2 (1.3%) 0 (0.0%) 0 (0.0%)
Abbreviations: AE, adverse events; IGB, intragastric balloon.

majority of subjects in the balloon group reported Gl AEs, many
were treated with medications to control symptoms and just
under 20% had the device removed early. The balloon treatment
was not associated with significant improvements in the small
group with diabetes (7% balloon; 6% control), hypertension,
dyslipidemia or depression, but was associated with improved
quality of life compared with lifestyle modification alone.

Treatment with intensive lifestyle modification is associated
with reductions in weight of 4-7% total body weight loss.*'°
There is a critical need for additional tools to augment weight
loss above what can be accomplished with lifestyle intervention
alone. The pharmacological approaches to treat obesity may be
associated with unfavorable side effects but do increase average
weight loss by 3 to 9% compared with lifestyle therapy."' The IGB
treatment option can be added to the set of adjunctive clinical
tools available to help augment the results of lifestyle treatment
alone in people with class | and Il obesity. In this trial, it appears
that that the only predictor of 12-month weight loss in the balloon
group was the amount of weight lost by the first 3 months
of balloon treatment. Thus, more research is needed to better
understand the individual predictors of treatment response.
Bariatric surgery remains the most effective treatment option for
the severely obese, yet many people do not choose to pursue it, as
approximately only 1% of qualified patients undergo surgery.'*'3
Given this low utilization rate among the severely obese, modest
weight loss results with lifestyle treatment alone and the
prevalence of obesity, there is a need for intermediate treatment
options.

Results from this trial are consistent with the safety and
efficacy profiles observed with the intragastric balloon in mostly

© 2017 Macmillan Publishers Limited, part of Springer Nature.

non-randomized trials outside the United States over the past 17
years. Based on a review of 17 published studies involving 1638
patients, the balloon resulted in median percent of excess over
ideal weight loss of 27% (range 10.9-50.9)'*3° at 12 months
(6 months after balloon removal), similar to the results from this
trial. Furthermore, three previous small randomized controlled
trials reported the percent of excess over ideal weight loss of 32,
33, and 17% over a control group at the time of balloon
removal,*>°=2 similar to the 20% over the control group observed
in this trial (6 months results not shown). Studies investigating the
effects of the balloon on health conditions are few and short term,
with only one randomized trial showing improvements in the
metabolic syndrome.>® The most common AEs reported with the
balloon outside the United States were pain (34%), nausea (29%)
and reflux (18%), whereas erosion or ulcer occurred in 14%,
migration or bowel obstruction in 2% and death in 0.08%. The
balloon was removed early, before the 6-month implantation time,
in 7.5% of patients secondary to intolerance.>® The early removal
rate in this study (18.8%) was higher than that observed outside
the United States and was largely due to device intolerance
from GI symptoms and participant request. During the conduct
of the trial, the medications used for treating the anticipated
Gl symptoms both varied between sites and evolved over time,
which may have contributed to the early removal rate. There were
no erosions, ulcers, deflations or migrations in this study.

A joint task force convened by the American Society for
Gastrointestinal Endoscopy and the American Society for Meta-
bolic and Bariatric Surgery defined acceptable thresholds of safety
and efficacy for endoscopic bariatric therapies.>*** The efficacy
threshold for such a therapy intended as a primary obesity
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Table 2b. Control group AEs with frequency > 1% control group (N=130)

Event Total, n (%) Mild, n (%) Moderate, n (%) Severe, n (%)
At least one AE 92 (70.8%) 67 (51.5%) 19 (14.6%) 6 (4.6%)
Sinusitis 19 (14.6%) 16 (12.3%) 3 (2.3%) 0 (0.0%)
Upper respiratory tract infection 13 (10.0%) 8 (6.2%) 5 (3.8%) 0 (0.0%)
Bronchitis 11 (8.5%) 6 (4.6%) 5 (3.8%) 0 (0.0%)
Back pain 10 (7.7%) 5 (3.8%) 4 (3.1%) 1 (0.8%)
Diarrhea 9 (6.9%) 6 (4.6%) 2 (1.5%) 1 (0.8%)
Arthralgia 9 (6.9%) 6 (4.6%) 3 (2.3%) 0 (0.0%)
Nausea 7 (5.4%) 5 (3.8%) 1 (0.8%) 1 (0.8%)
Vomiting 7 (5.4%) 5 (3.8%) 1 (0.8%) 1 (0.8%)
Nasopharyngitis 7 (5.4%) 6 (4.6%) 1 (0.8%) 0 (0.0%)
Headache 7 (5.4%) 5 (3.8%) 2 (1.5%) 0 (0.0%)
Constipation 6 (4.6%) 6 (4.6%) 0 (0.0%) 0 (0.0%)
Gastroesophageal reflux disease 6 (4.6%) 5 (3.8%) 1 (0.8%) 0 (0.0%)
Pharynagitis streptococcal 6 (4.6%) 5 (3.8%) 1 (0.8%) 0 (0.0%)
Hypertension 6 (4.6%) 4 (3.1%) 2 (1.5%) 0 (0.0%)
Abdominal pain 5 (3.8%) 2 (1.5%) 1 (0.8%) 2 (1.5%)
Impaired gastric emptying 5 (3.8%) 5 (3.8%) 0 (0.0%) 0 (0.0%)
Vitamin B1 decreased 5 (3.8%) 4 (3.1%) 1 (0.8%) 0 (0.0%)
Abdominal distension 4 (3.1%) 4 (3.1%) 0 (0.0%) 0 (0.0%)
Ear infection 4 (3.1%) 4 (3.1%) 0 (0.0%) 0 (0.0%)
Influenza 4 (3.1%) 4 (3.1%) 0 (0.0%) 0 (0.0%)
Blood thyroid-stimulating hormone decreased 4 (3.1%) 4 (3.1%) 0 (0.0%) 0 (0.0%)
Pain in extremity 4 (3.1%) 3 (2.3%) 1 (0.8%) 0 (0.0%)
Migraine 4 (3.1%) 2 (1.5%) 2 (1.5%) 0 (0.0%)
Vertigo 3 (2.3%) 2 (1.5%) 1 (0.8%) 0 (0.0%)
Dyspepsia 3 (2.3%) 2 (1.5%) 1 (0.8%) 0 (0.0%)
Fatigue 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Edema peripheral 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Seasonal allergy 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Viral infection 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Blood cholesterol increased 3 (2.3%) 2 (1.5%) 1 (0.8%) 0 (0.0%)
Blood potassium decreased 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Fluid retention 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Anxiety 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Menorrhagia 3 (2.3%) 2 (1.5%) 1 (0.8%) 0 (0.0%)
Cough 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Nasal congestion 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Sinus congestion 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Sleep apnea syndrome 3 (2.3%) 3 (2.3%) 0 (0.0%) 0 (0.0%)
Hiatus hernia 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Respiratory tract infection 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Urinary tract infection 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Skeletal injury 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Bursitis 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Sinus headache 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Stress 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)
Pharyngolaryngeal pain 2 (1.5%) 2 (1.5%) 0 (0.0%) 0 (0.0%)

Abbreviations: AE, adverse events; IGB, intragastric balloon.

intervention was set at 25% excess of IBW measured at 12 months,
with a statistically significant mean % excess of IBW difference
between a primary endoscopic bariatric therapy and a control
group of at least 15%. The threshold for incidence of serious AEs
was set at 5% or less. The results of this trial confirm that the
balloon system meets the prescribed efficacy threshold. There
were 16 balloon subjects (10%—twice the 5% or less threshold) in
this trial with serious AEs, half (8) of which were due to device
intolerance leading to device removal. There were also some
important limitations of this trial, including that it was short term
and open label where both researchers and participants knew
what treatment was being administered. In addition, the initial
sponsor stopped enrollment before targets were met, which may
have limited power for the coprimary end points, and a priori
definitions of clinical significance for some measures of secondary
end points (quality of life, depression) were not predetermined.
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In conclusion, results from this trial show that adjunctive
treatment with the IGB induces modestly greater short-term
weight loss compared with lifestyle treatment alone and Gl side
effects are quite common. It is also not known if the differences in
weight observed at 12 months after treatment (6 months after
balloon removal) will be sustained with even longer follow-up.
Further work needs to address patient satisfaction and more
patient-centered outcomes and also identify individual factors
that might predict better than average response to treatment.
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