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Study
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Objective: There are limited controlled data for intragastric balloons (IGB) in obesity treatment. This
randomized, controlled study evaluated the efficacy and safety of an IGB in obese individuals with
metabolic syndrome (MS).

Design and Methods: Sixty-six adults (BMI: 30-40 kg/m?) were randomized to IGB for 6 months, with a
12 month behavioral modification (IGB Group; “IGBG”), or 12 month behavioral modification alone
(Control Group; “CG”). The primary outcome was percentage change in body weight.

Results: Thirty-one subjects (female: 68%; mean age: 43; mean BMI: 36.0) were randomized to IGBG
and 35 (66%; 48; 36.7) to CG. At 6 months, there was a significantly greater weight loss in the IGBG:
—14.2 vs. —4.8; P < 0.0001. This was associated with a significantly greater reduction in waist
circumference, and an improvement in quality of life, with a trend for a larger %MS remission (50% vs.
30%; n.s.). At month 12, the differences in weight loss were enduring: —9.2 vs. —5.2; P = 0.007.
Gastrointestinal-related adverse events were common in the IGBG, resolving predominantly within two
weeks. The IGB was removed prematurely in three subjects (one for refractory gastrointestinal
symptoms).

Conclusions: Statistically significant and clinically relevant improvements in weight loss and health
outcomes were observed with the IGBG at 6 months versus behavioral modification alone. The

differential weight loss was still evident 6 months after IGB removal.

Obesity (2013) 21, 1561-1570. doi:10.1002/0by.20414

Introduction

Overweight and obesity is a global epidemic and is a major public
health issue in many countries, accounting for 44% of the global
burden of diabetes, 23% of ischemic heart disease, and 7-41% of
certain cancers (1). A modest weight loss of 5-10% is associated
with clinically significant health benefits including a reduction in
risk factors for diabetes and cardiovascular disease (2,3), with more
improvement in these risk factors found with greater degree of
sustained weight loss (4).

In clinical studies published to date, treatment protocols based on
hypo-caloric intake and exercise alone commonly achieve a moder-
ate weight reduction of approximately 5%, which is generally not
maintained (5). Pharmacotherapy produces some additional benefit

over behavioral modification alone (6,7), however safety concerns
about some of these agents have led to the withdrawal of certain
registered drugs and the discontinuation and/or the delay in the
development of other experimental agents. Even when long-term
behavioral modification programs and pharmacotherapy are offered,
multiple neurohormonal and metabolic pathways, controlled both
centrally and peripherally, conspire to maintain fat stores and overall
weight at pre-ordained levels, providing a strong physiological basis
for weight regain (8).

The use of endoscopically inserted gastric balloons as an alternative,
non-surgical treatment approach for the management of obesity is
not a new concept, having first been tried in the early 1980s (9).
These devices are assumed to facilitate weight loss by reducing the
gastric reservoir capacity, thereby inducing a premature satiation
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and prolonged satiety, although changes in gastric emptying and gut
hormone-mediated signaling cannot be excluded as potential mecha-
nisms. In an early clinical trial conducted by Geliebter et al., a 300
ml fluid filled balloon was employed, which remained in the stom-
ach for three months. This study was the first to show that with a
fixed balloon volume, weight loss over time was inversely propor-
tional to gastric capacity, providing the rationale for the use of
larger balloon volumes for those with bigger stomach capacities,
with specific reference to obese individuals (10). Geliebter had pre-
viously demonstrated in a short-term study that balloon volumes of
400 ml or above were associated with a significant reduction in
food intake, with a strong correlation between gastric capacity and
the balloon volume required to suppress food intake by 50% (11).

Currently available intragastric balloons (IGB) have been designed
to remain within the stomach for up to 6 months prior to their re-
moval. The procedure associated with the placement of the balloon
is substantially less invasive than bariatric surgery, is totally reversi-
ble, and may be repeated if needed, making it attractive treatment
for those patients who are looking for an alternative to lifestyle
modification alone, and those not ready or suitable for surgical inter-
vention (12). IGBs are used in conjunction with a supervised behav-
ior modification program of diet and exercise, designed to increase
the probability of long-term weight-loss maintenance.

Several clinical studies have been conducted with the currently
available, more durable IGBs in various overweight and obese popu-
lations to assess the safety and efficacy of IGBs. The majority of
these studies have been uncontrolled and/or retrospective (13-20).
Only three studies published to date employed a prospective,
randomized, controlled trial design with a long-term follow-up (>1
year) (21-23); two of which included the use of more than one IGB
(21,22). Regardless as to the study design, a mean weight loss of
10% was maintained for up to one year after IGB removal in those
studies with an extended post-removal follow-up period (16,21,24).
However, the focus of these studies was primarily on weight loss
alone, with few reports of the impact of IGBs on relevant health
outcomes, based on predefined diagnostic and outcome criteria.
These latter issues were addressed specifically in the current study.

Methods and Procedures
Study design and subjects

The study had a prospective, randomized, controlled parallel-arm
design, in accordance with ICH-GCP guidelines. Eligible subjects
were obese individuals aged between 18 and 60 years, who had had
a BMI of 30-40 kg/m? for a minimum of 2 years, and who had pro-
vided written informed consent. All had failed supervised weight
reduction programs (including diet and exercise), and had the meta-
bolic syndrome (MS) as defined by the Third Report of the National
Cholesterol Education Program’s Adult Treatment Panel (ATP III)
Criteria (25).

Exclusion criteria included any condition which would increase the
risks associated with endoscopy and/or insertion of the IGB, inflam-
matory disease of the gastrointestinal (GI) tract, upper GI bleeding
conditions, history or symptoms of oesophageal or GI motility disor-
ders, large hiatus hernia (>5 cm in diameter), structural abnormality
of the GI tract, prior gastric surgery or insertion of an IGB, or major
surgery within previous three months, cerebrovascular or cardiopul-

monary disease, uncontrolled blood pressure (>160/95 mmHg), epi-
lepsy, type 1 diabetes, undiagnosed thyroid disease or hypothyroid-
ism in which the dose of thyroxine replacement had not been stable
for at least three months, hepatic or renal insufficiency, psychiatric
disorder, or a pregnancy. Subjects were not permitted to take pre-
scription or non-prescription medication or supplements with known
effects on appetite or weight, or take aspirin, non-steroidal anti-
inflammatory agents (NSAIDs), anticoagulants, or other gastric irri-
tants. Subjects with a history of alcoholism or drug abuse were
excluded as were those with a history of weight loss of greater than
5 kg. Enrolment in any formal weight loss program within the 3
months prior to screening was also an exclusion criterion.

All scheduled clinic visits took place at the Clinical Trials Unit of
the Boden Institute, University of Sydney, Camperdown, NSW, Aus-
tralia. The IGB (ORBERA®; Allergan Australia) (Formally known
as the BioEnterics® Intragastric Balloon (BIB) was inserted and
removed at Sydney Day Surgery (SDS), Royal Prince Alfred Medi-
cal Centre, Camperdown, NSW, Australia by the same gastroenterol-
ogist (AJK).

Interventions

Subjects were randomized in a 1:1 ratio to receive either the IGB
for 6 months in addition to a 12-month behavioral modification pro-
gram of diet and exercise {IGB Group (IGBG)}, or the behavioral
modification program alone {Control Group (CG)}. All subjects
returned to the clinic on a monthly basis for assessment of compli-
ance to the behavioral modification program, with scheduled
outcome assessments conducted at months 3, 6, 9, and 12.

Behavioral modification program

The same behavioral modification program was employed for both
groups, based on the Type 2 Diabetes Lifestyle Intervention
Program (26). During the baseline visit, the study dietitian/exercise
physiologist (NRF) provided each subject with a written guide as to
the specific types of foods and the quantities which could be con-
sumed, in addition to a tailored exercise program. Each subject also
received a pedometer and was encouraged to walk at least 10,000
steps daily.

Intragastric balloon group

Baseline Visit (IGB insertion). After the baseline evaluations,
subjects in the IGBG were taken to the endoscopy center (SDS) for
the IGB insertion. Individuals with no contraindications identified
on a preceding endoscopy had the IGB inserted using the standard
protocol (27). A volume of 450-700 ml of saline was inserted into
each IGB, with the volume predicated on the pre-treatment subjects
BMI and stomach anatomy. In this study, the entire insertion proce-
dure took on average 13 min per subject.

The subjects were informed of all symptoms of deflation, gastroin-
testinal obstruction, ulceration, and other complications which might
occur post-insertion and were advised to contact the investigators
immediately if such symptoms occurred. Anti-emetics and antispas-
modic drugs were prescribed for 5-7 days during the post-insertion
period, with a proton pump inhibitor taken daily from 1 to 2 weeks
prior to insertion and continued while the IGB was in situ.
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Subjects were instructed to remain inactive for 3 days post-insertion
and to comply with a transitional diet up to day 20 to minimize
post-procedure discomfort, prior to commencing their behavioral
modification program.

Month 6 Visit (IGB removal). The standard removal protocol
was observed (27). The subjects were subsequently followed for
a further six months after IGB extraction (ex-IGB group;
“Ex-IGBG”).

Control group

After the Baseline visit, all subjects in the CG commenced their
prescribed behavioral modification program of diet and exercise,
and this was continued over the 12 months of the study.

Primary and secondary outcomes
All assessments were conducted at baseline and every 3 months
thereafter to month 12.

Change in weight; other anthropometrics. Body weight was
measured using a Tanita BC-418 segmental body composition ana-
lyzer (Tanita Corporation of America Inc., Arlington Heights, IL).
Change in weight from baseline was expressed as: percentage of ini-
tial weight loss; absolute weight loss (kg); percent of excess weight
loss (%EWL); change in body mass index (BMI); and proportion
with a >5%, >10%, or >15% weight reduction. Waist circumfer-
ence was measured midway between the top of the iliac crest and
the most inferior part of the rib cage. The primary endpoint for the
study was % weight loss at month 6.

Health outcomes. A series of health outcomes were assessed dur-
ing the study, including: (i) the proportion in remission of MS (<3
ATP III parameters) (25), (ii) exercise tolerance (6 minute walk test;
“6MWT”) (28), (iii) quality of life (Impact Of Weight On Quality
Of Life-Lite; “IWQOL-Lite”’)(29), and (iv) three domains of eating
behavior (cognitive restraint, uncontrolled eating, and emotional eat-
ing) as evaluated by the Three Factor Eating Questionnaire-R21
(“TFEQ-R21”) (30).

Safety. The incidence and severity of adverse events (AEs),
reported by the subjects in response to a generic health question or
otherwise volunteered, was used to define the safety and tolerability
of the study treatments, as were changes in vital signs. Also, on
days 8 and 15, the IGB group was telephoned to document AEs
during the 1-2 week post-insertion adaptation phase, with specific
reference to the impact of these events on daily functioning (time
off work/study).

Treatment satisfaction. At months 6 and 12, respectively, subjects
in the IGBG/Ex-IGBG were also asked to document their level of
satisfaction with the IGB. As the focus of this assessment was to
obtain specific information on the subject’s perception of the device,
this assessment was not conducted in the CG.

Statistical Analysis

Sample size. Assuming a mean weight reduction at month 6 of
14% and 7% for the IGB and Control groups, respectively, a stand-
ard deviation (SD) of 9%, and a drop-out rate of 20%, a total of 66

subjects was required to achieve 80% power of detecting a treatment
effect (two-sided significance level of 5%).

Randomization. A computer generated randomization scheme was
utilized, with treatment allocations balanced in groups of either 4 or
6, and concealed in consecutively numbered, tamper-proof envelopes.

Data analysis. A longitudinal model was used to estimate change
from screening/baseline and the treatment effect at each time point
using SAS version 9.1.3 PROC GLIMMIX. The co-variates
included: screening/baseline observation, age, gender, and group
allocation. Drop-outs and missing visits were assumed to have
occurred at random. Results are presented as least squares means
with 95% confidence intervals (95% CI). Sensitivity analyses used
last observation carried forward (LOCF) and screening observation
carried forward (SOCF) methodologies to impute missing data, with
a two-sample Wilcoxon test employed to compare treatment out-
come. Chi squared or Fisher’s exact test was used to compare cate-
gorical outcomes for the treatments. A two-sided P-value of P <
0.05 was considered statistically significant.

Results

Trial disposition
A flow chart detailing the subject disposition is provided in Figure 1.
The study was conducted between April 2008 and February 2010.

Baseline characteristics

Baseline characteristics of the subjects are detailed in Table 1. De-
mographic and clinical characteristics were well matched across
treatment groups, albeit a significant difference in the 6-minute walk
test distance was noted between groups. The mean BMI for the
groups was approximately 36 kg/m?, with both groups being obese
(BMI > 30 kg/m?) for over 7 years on average. All subjects met the
ATP III criteria for MS.

Primary outcome

Percentage weight loss at month 6. Figure 2 shows the weight
change of the two treatment groups at each of the scheduled visits,
relative to baseline. A mean weight reduction of —14.2% was
achieved by the IGBG prior to IGB removal at month 6, which was
significantly greater than the reduction achieved by the Control
group: —4.8% (P < 0.0001).

Secondary outcomes

Weight loss over 12 months. A significant difference in percent-
age weight loss in favor of the IGBG was also observed at the first
follow-up visit (month 3) with a significant difference between the
groups evident during the course of the study, including during the
six follow-up month period after IGB removal (Figure 2; Table 2).
At 6 months, absolute weight loss for the IGBG was: —14.4 kg ver-
sus —5.1 kg for the CG; P < 0.0001. Some weight regain was evi-
dent for the IGBG post removal of the IGB. At 12 months, this
weight loss was: —9.4 kg and —5.3 kg for the Ex-IGBG and CG,
respectively (P = 0.008). There were also statistically significant
reductions for the IGBG group in BMI and %EWL at each sched-
uled assessment, relative to the Control group (Table 2).
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FIGURE 1 Trial disposition.

Waist circumference. The greater weight loss achieved by the
IGBG was accompanied by larger reductions in waist circumference
at all scheduled clinic visits, with the differences between groups
being statistically significant (Table 2).

Proportion of subjects with >5, >10, or >15% weight Loss.
At months 3 and 6, the proportion of subjects achieving a >5%,
10%, or 15% weight loss was significantly greater for the IGBG
(Table 2). However, whilst a greater proportion of subjects in the
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TABLE 1 Baseline characteristics of study participants (n
66)

IGB group  Control

Characteristic® (n=31) group (n = 35)
Female gender; n (%) 21 (68) 23 (66)
Age (years) 43.4 (9.4) 48.1 (7.3)
Caucasian; n (%) 26 (83.9) 26 (74.3)
Weight (kg) 104.6 (14.8)  103.4 (13.9)
BMI (kg/m?) 36.0 (2.7) 36.7 (2.9)
BMI years > 30 kg/m? 7.4 (4.0) 8.3 (5.5)
Waist circumference (cm) 115.4 (10.9) 115.2 (8.8)
Systolic blood pressure (mmHg) 133.7 (10.1)  129.6 (13.2)
Diastolic blood pressure (mmHg) 86.0 (6.3) 83.0 (7.3)
Fasting blood glucose (mmol/l) 5.6 (1.0) 6.2 (2.1)
HDL-cholesterol (mmol/l) 1.23 (0.36) 1.17 (0.30)
LDL-cholesterol (mmol/l) 3.4 (1.0) 3.1 (1.0
Total cholesterol (mmol/l) 56 (1.2 5.1 (0.9
Triglycerides (mmol/l) 22 (1.2 1.9 (1.0)
IWQOL-Lite total score 60.7 (16.0) 66.6 (15.1)
TFEQ-R21 cognitive restraint domain 2.3 (0.6) 2.3 (0.5
TFEQ-R21 emotional eating domain 2.8 (0.8) 2.5(0.8)
TFEQ-R21 uncontrolled eating domain 2.7 (0.5 2.3 (0.6)
6-minute walk test distance (meters) 535 (68.7) 470 (67.6)°

#Values are mean (SD) unless otherwise indicated.
PP = 0.0008.

Ex-IGB group maintained these outcomes at month 12, the
between group difference was not statistically significant at the end
of study (Table 2). The proportion of subjects who lost >10% body
weight during this 12 month study is also shown by group in
Supporting Information Figure S1, with 36% and 17% for the
IGBG and CG, respectively fulfilling this weight loss criterion at
month 12.

Health outcomes

Proportion in remission of metabolic syndrome.. Consis-
tent with significant weight reduction documented in the IGBG,
approximately half of this group achieved remission of MS through-
out the study, with this outcome documented from the first follow-
up visit at month 3 (Figure 3). This compared to a remission rate of
approximately 30% in the CG during the study. However, the differ-
ence between the IGBG/Ex-IGBG and CG did not reach significance
during the course of the study (Table 3).

Exercise tolerance. Both groups improved their walk distance
over 6 minute from baseline during the study, with a significant dif-
ference in favor of the IGBG at months 3 and 6. However, this sta-
tistical difference between groups was not detected during 6-month
post-removal follow-up period (Table 3).

Quality of life. A significant differential improvement in quality of
life (QOL), based on the IWQOL-Lite questionnaire, was docu-
mented for the IGBG by month 6 with this between group difference

Obesity

maintained for the 6 months following IGB removal (Supporting In-
formation Figure S2; Table 3).

Eating behaviors. Improvements from baseline in all three eating
behavior domains of the TFEQ-R21 were also noted in the IGBG,
with a statistical difference observed between groups at months 3
and 6, while the IGB was in situ, and with the difference still signif-
icant 3 months after IGB removal (month 9). At month 12, the
between group difference was only significant for the emotional
eating domain (Table 3).

Safety

No between group differences in blood pressure (BP), or heart rate
(HR) were found between groups during the study, with BP and HR
improving for both groups (data not shown). Treatment-emergent
AEs over the 12-month study are presented by group in Supporting
Information Table S1. Most of those in the IGBG experienced GI-
related AEs. These were mainly reported during the initial adapta-
tion phase (days 1-14) and mostly resolved during the second week
post-insertion (Figure 4). Consistent with this, when an analysis was
conducted of the impact of the three most common symptoms (nau-
sea, vomiting, and abdominal pain) on daily functioning (defined as:
days off work or study), the mean (SD) number of days impacted
during week 1 was: 3.7 (0.9), reducing to 0.6 (1.4) days during
week 2. The IGB was removed prematurely in three subjects. One
was due to excessive vomiting, abdominal cramps, and gastro-esoph-
ageal reflux at month 1. The other two cases were not safety-related;
(i) at the insistence of the subject’s spouse (day 8), and (ii) after the
refusal of the subject to have a pregnancy test (month 4).

Treatment satisfaction

At month 6, 73% of IGBG were satisfied or very satisfied with the
IGB, with 86% indicating that they would recommend the device to
others. At month 12, 6 months after removal of the IGB, 68% of
subjects in the Ex-IGBG were satisfied or very satisfied, whilst 83%
would recommend the device to others.

- - - - Control group

IGB group
0 x=2

= \l s=- | I I
& [ R T _ t
c |\ L TTmee—
]
5}
o -8 I
£ i
=4 ¥ 5
9]
2
o -12 \ I
8 ¥p<0.0001
S *p<0.0001
O -16 §p=0.0004
;1.'_) #¥p=0.007

-20
Screening Month 3 Month 6 Month 9 Month 12

FIGURE 2 Percentage weight loss for the two treatment groups over the 12 month
period of the study.
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FIGURE 3 Percentage of participants in remission of metabolic syndrome.

Discussion

There is an urgent need to both prevent and effectively manage the
epidemic of obesity in order to reduce the emerging personal and
societal burden of the associated co-morbidities. Treating obesity is
no different from treating any chronic, relapsing, and disabling dis-
ease; a range of effective therapies are needed, and combinations of
these therapies are often required to provide long-term control (31).

Based on the published research to date, IGBs potentially fulfill
such as role as an adjunct to ongoing behavioral modification pro-
grams (14) and obesity-specific pharmacotherapy (23). However,
more studies are needed directed toward methodologies which opti-
mize the maintenance of weight loss following removal of the IGB.
Specific dietary interventions, physical activity, staged pharmaco-
therapy, and timed re-application of an IGB should be examined as
part of a long-term strategy for the overall management of obesity,
focused on the initial induction of weight loss with an IGB.

The current prospective, randomized controlled trial was designed to
address some of the deficiencies of the previously published IGB
studies. At the time of the IGB removal (month 6) a clinically rele-
vant weight loss had been achieved in the IGBG, with a mean reduc-
tion of 14.2% (14.4 kg). This is consistent with a recent meta-analysis
of 15 studies of the same IGB (14.7 kg) (32). In the current study,
weight regain was evident at month 12 (6 months after removal of
the IGB) with a mean weight loss, relative to baseline, of 9.2% (9.4
kg). Whilst few of the published studies report on post-removal out-
comes, the weight regain reported in the current study is similar to
that found by Herve et al. (11.1 kg) at 1 year after removal of the
IGB in a similar cohort of subjects (24). The weight loss obtained in
the IGBG in the current study, 6 months after removal, is greater
than that reported at 12 months for behavioral modification alone (5),
or for currently available pharmacotherapy (6). Importantly, this
degree of weight loss at 12 months is associated with a reduction in
the risk of cardiovascular events and mortality (3), and prevents the
progression to type 2 diabetes in those at high risk (33).

It is important to recognize that the CG also achieved clinically rele-
vant weight loss in this study. This was in excess of those achieved

in studies of similar study design but with different investigational
products (34,35). This greater sustained weight loss may be attrib-
uted to the frequency and quality of interaction with dietitian/exer-
cise physiologist. Consistent with this, 17% of subjects in the CG
achieved a weight loss of > 10% at month 12.

In the current study, it was anticipated that some weight regain would
occur because of the predicted loss of early satiation with the removal
of the IGB and the return of neurohormonal adaptive changes promot-
ing weight regain (8). It is therefore encouraging that the subjects in
the IGB group still maintained approximately 10% weight loss at
month 12. As stated previously, this degree of weight loss is associ-
ated with positive health outcomes (36), and as documented in the
IGBG, with approximately 50% of the subjects in remission from the
metabolic syndrome from the first follow-up visit (month 3) to the end
of the study (month 12). This compares to a remission rate of approxi-
mately 30% in the CG over the same period. As the current study was
not powered to formally evaluate this outcome, a controlled study
with an adequate sample size, in a cohort with metabolic syndrome or
indeed in patients with other co-morbidities, such as type 2 diabetes,
would be an appropriate objective in a future trial of the IGB.

Despite a weight regain after removal of the IGB, the mean waist cir-
cumference increased only marginally from months 6 to 12. Consider-
ing that central adiposity is more strongly associated with risk factors
for cardiovascular disease than generalized obesity (37), this may sug-
gest a longer durability for IGBs beyond that documented by overall
weight loss alone. This so-called “metabolic memory effect” has also
been shown previously in Diabetes Treatment and Prevention Out-
come Studies (33,38) and it could be anticipated that such metabolic
benefit would occur with the weight loss achieved in our trial.

One of the hypotheses tested in the current study was that the degree
of weight loss achieved with the IGB would have a positive
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FIGURE 4 Proportion of patients in the intragastric balloon group reporting adverse
events during first 14 days post-insertion.
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psychological impact beyond the time of its removal. Consistent
with this, the IWQOL-Lite questionnaire score improved by a mean
of 20.9 points at month 6, with this improvement maintained at
month 12 (22.2 points) in the IGBG. Changes above 12 points on
this scale have been previously shown to be clinically relevant (39).
These are important data as changes in QOL in obese individuals
have not been well documented in studies of the IGB or with other
therapeutic interventions, with only two publications in the case of
the former, neither of which included post-removal outcomes
(12,40).

Regarding the other health outcomes, significant improvements in
eating behaviors were noted in each of the three domains of the
TFEQ-R21 for the IGBG, relative to the CG, and this persisted for
three months after its removal. However, a significant difference
was maintained for the emotional eating domain only at month 12,
consistent with the increase in hunger and reduced satiety following
IGB removal.

While subjects in both groups experienced improved exercise toler-
ance, with a significant difference observed for the IGBG while the
balloon was in situ, this statistical difference between groups was
not maintained after removal. Both groups maintained improved 6
minute walk scores at month 12, compared to baseline, highlighting
the success of the exercise component of the behavioral modifica-
tion program.

The IGB was safe, though most subjects experienced gastro-intesti-
nal related symptoms with these events declining during the second
week corresponding to an adaptation to the IGB. No incidences of
spontaneous deflation or other serious complications were reported,
consistent with our selection criteria for this study which focused on
excluding subjects at risk of complications related to an endoscopy
and/or the insertion of the IGB. In one subject, a serious adverse
event occurred (persistent vomiting, abdominal pain, and gastro-
esophageal reflux), leading to premature removal of the IGB. These
findings are similar to previous studies, where gastrointestinal events
were experienced post-insertion (32). Our proactive management of
these events with pharmacotherapy, commenced at the time of IGB
insertion (for 1-2 weeks prior in the case of PPIs), plus the imple-
mentation of a specific transitional diet focused on limiting foods
which might irritate the stomach, are important in reducing the se-
verity and/or duration of these events.

A potential limitation of this study was the relatively short follow-
up (6 months) after removal of the IGB. The assumed loss of the
premature satiation following the removal of the IGB does predict
some weight regain, perhaps related to a significant physiologically
derived defense of fat stores which is believed to exist in obese indi-
viduals (8). This weight regain may have been more apparent if the
study had a longer post-removal observational period. To address
this, the potential use of serial balloons, with the replacement of the
old with new at the time the former is removed, may be a possible
approach for weight maintenance after the initial weight loss with
the primary IGB, or even progressive weight loss. Some evidence
for the utility of this procedure has been provided in other earlier
studies (21,22). Further, as also recently reported (23), a “‘step
down” to pharmacotherapy which would help to control appetite af-
ter IGB removal is also a possible approach for weight maintenance.
The impact of these long-term approaches on health outcomes,
including QOL, metabolic, and other risk factors defining co-mor-
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bidities, would also be an important focus of any formal investiga-
tion using one or more of the above mentioned approaches.

Further, in future controlled studies of the IGB, the use of meal
replacements aimed at matching the caloric intake of the IGBG in a
CG during the initial post-insertion period is an important considera-
tion since the former receives a predominantly fluid-based diet dur-
ing initial adaptation to the IGB.

In summary, the results from this study confirm the IGB as a safe
and effective modality to achieve clinically relevant weight loss in
obese patients. This weight loss was generally maintained for at
least 6 months after IGB removal. This weight loss was associated
with approximately 50% achieving remission of metabolic syn-
drome, and with a clinically relevant improvement in disease-spe-
cific QOL. Given these results, further analyses of the existing data-
base from this study focusing on the cost effectiveness of this
weight loss approach is planned.O
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