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Background: Intragastric balloons (IGBs) have been used to bridge
the obesity treatment gap with the benefits of being minimally
invasive but still required endoscopy. The Elipse IGB is a swal-
lowable balloon that is spontaneously excreted at ∼16 weeks.
However, studies are limited by small sample sizes. The authors aim
to assess clinically relevant endpoints, namely weight loss outcomes,
metabolic profile, balloon tolerability, and adverse events.

Methods: A literature search was performed from several databases
from inception to July 2020. The pooled means and proportions of
our data were analyzed using a random effects model.

Results: Seven studies involving 2152 patients met our eligibility
criteria and were included. The mean baseline body mass index
ranged from 32.1 to 38.6. The pooled mean difference (MD) in body
mass index was 0.88 [confidence interval (CI): 0.58-1.18, I2= 98%].
Total body weight loss was 12% (CI: 10.1-14.3, I2= 94%) and excess
body weight loss was 49.1% (CI: 30.6-67.5, I2= 97%). The MD in

waist circumference was 0.89 (CI: 0.72-1.05, I2= 53%). MD in tri-
glyceride level was 0.66 (CI: 0.21-1.1, I2= 96%). Pooled early
deflation rate was 1.8% (CI: 0.6-5.1, I2= 74%). Our study also
showed that the Elipse balloon was associated with less adverse
events when compared with other IGBs.

Conclusions: This meta-analysis demonstrates that the Elipse
intragastric balloon is a safe, effective, and tolerable device for
weight loss and obesity with a minimal side effect profile.
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B ariatric surgery is an effective method for treating obe-
sity that is resistant to lifestyle modifications and phar-

macotherapy. Bariatric surgery results in improvement or
remission of many obesity-related comorbid conditions, as

FIGURE 1. Study flow chart.
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well as sustained weight loss and improvement in quality of
life.1,2 Endoscopic approaches have emerged as an alternative to
traditional surgical methods. Endoscopic bariatric therapy can
bridge the gap in patients who do not fit the body mass index
(BMI) criteria for surgery and/or fail conservative or medical
therapy.3–5 endoscopic bariatric therapy can entail of any of the
following endoluminal procedures, namely, intragastric balloon
(IGB) placement, endoscopic sleeve gastroplasty, gastric-bypass
revision, and aspiration therapy.3,6

Several different types of endoscopic balloons are avail-
able including the Orbera Reshape Duo, Obalon, and Spatz
Adjustable.7 These 4 balloons are endoscopically placed in the
stomach of patients and subsequently retrieved at completion.
More recently, the Elipse balloon (Allurion Technologies,
Wellesley, MA) was developed which does not require place-
ment by an endoscopist. The Elipse balloon is swallowed and
then inflated with 550 mL of liquid through a connect catheter
which is then removed. The balloon has an internal valve that
fails after 4 months causing the liquid to be emptied. The
device is then completely deflated, and the balloon is passed in
the stool.8

In theory the Elipse does not require endoscopy. As
such, hospitalization for placement and retrieval should not be
required, potentially decreasing the overall cost. However, large
clinical studies are lacking. To this end, we performed a sys-
tematic review with meta-analysis to determine the influence of
the Elipse procedureless IGB on weight loss, wait circum-
ference, metabolic profile, tolerability, and adverse events.

METHODS

Search Strategy
We conducted a comprehensive search of several

databases and conference proceedings including PubMed,
EMBASE, and Google-Scholar databases to April 2020.
An experienced medical librarian using inputs from the
study authors helped with the literature search. We fol-
lowed the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines by
using a predefined protocol to identify studies reporting on
the use of the Elipse balloon for endobariatric therapy
including weight loss.8,9

Key words used in the literature search included a
combination of “endoscopic bariatric therapy,” “Elipse
balloon,” “intragastric balloon,” “procedure-less bal-
loon,, “balloon therapy,” “weight loss,” and “obesity.”
The search was restricted to studies performed on human
subjects and published in the English language in
peer-reviewed journals. Two authors (D.R., J.S.)

independently reviewed the title and abstract of studies
identified in the primary search and excluded studies that
did not address the research question, based on pre-
specified exclusion and inclusion criteria. The full text of
the remaining articles was reviewed to determine whether
it contained relevant information. Any discrepancy in
article selection was resolved by consensus, and in dis-
cussion with a co-author. The bibliographic section of the
selected articles, as well as the systematic and narrative
articles on the topic were manually searched for addi-
tional relevant articles.

Study Selection
We included studies reporting clinical outcomes using

the Elipse intragastric balloon (EIGB). Studies irrespective
of the sample-size, inpatient/outpatient setting, and geog-
raphy were included as long as they reported the clinical
outcomes and data needed for analysis.

Inclusion criteria were as follows: (1) Patients older
than or equal to 18 years who underwent placement of the
EIGB. Exclusion criteria included: (1) pediatric (age
<18 y) studies, (2) case reports or case series with <10
patients, and (3) studies not published in the English lan-
guage. In the event of multiple publications from the same
cohort and/or overlapping cohorts, data from the most
recent and/or most appropriate comprehensive report were
retained.

Data Abstraction and Quality Assessment
Study references and citations were collected in

EndNote X9 (Thomson Reuters, New York, NY). Covi-
dence systematic review software (Veritas Health Inno-
vation, Melbourne, Australia) was used to further screen
and extract relevant studies. The full text of each selected
article was reviewed to verify that it contained relevant
information. In order to identify other potentially eligible
publications, the bibliographic section of the selected
articles, were manually searched for additional relevant
articles. Data on study-related outcomes in the individual
studies were abstracted by 2 authors (D.R., J.S.), and 2
authors (D.R., J.S.) did the quality scoring independently.
The Jadad scale for randomized clinical trial was used to
assess the quality of studies.10 The Newcastle-Ottawa scale
was used for cohort studies.11

Outcomes assessed in study cohorts were as follows:

(1) BMI.
(2) Total body weight loss (%TBWL).
(3) Excess body weight loss (%EBWL).
(4) Waist circumference.

TABLE 1. Study Characteristics

References Country
Study
Design Setting Patients Age Male Female Balloons

Volume
(mL)

BMI
Before
Balloon

Raftopoulos et al20 Greece Prospective Single center 12 41 (18-59) 5 7 11 550 36.1 (3.2)
Alsabah et al21 Kuwait Prospective Multicenter 135 33.49 (9.10) 24 111 135 550 33.72 (3.60)
Machytka et al22 Greece and Czeech

Republic
Prospective Multicenter 34 42 (11) 11 23 33 550 34.8 (3.7)

Jamal et al23 Kuwait Prospective Single center 112 31.3 (9.1) 28 78 112 550 34.3 (5.1)
Al-Subaie et al24 Kuwait Prospective Single center 51 33.6 (18–65) 4 47 51 550 32.1 (3.2)
Genco et al25 Italy Prospective Single center 38 46.4 (10.6) 10 28 38 550 38.6 (6.7)
Ienca et al26 Italy, Kuwait, Spain,

France, Belgium,
UAE, Qatar

Prospective Multicenter 1770 38.8 (12) 506 1264 1770 550 34.4 (5.3)
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TABLE 1. (continued)

BMI after
3-4Mo

Average Weight
Before Balloon (Kg)

Average Weight
at 3-4Mo (Kg)

%TBWL at
3-4Mo

%EBWL at
3 - 4Mo

Waist
Before
(cm)

Waist
After
(cm)

Triglyceride
Before
(mg/dL)

Triglyceride
After (mg/dL)

103.5 (15.8) – 117.6 (14.9) 102.8 (13.1) 121.9 (64.2) 91.5 (33.7)

28.79 (3.45) 88.78 (13.51) 75.75 (11.58) 15.11% (9.52)
101.8 (17.1) 10.0% (6.6)

30.9 (4.6) 92.2 (20.7) 82.8 (17.3) 10.7% (5.5) 55.4 (35.7)
32.7 (19.7)

28.7 (3.0) 83.9 (12.3) 75.0 (1.5) 10.44% (7.75) 40.84 (25.5) 95.3 (9.2) 86.7 (8.1)

34.4 (5.4) 109.7 (21.9) 97 (12.7) 123.5 (16.9) 111 (16.2) 152 (22) 118 (29)

29.5 (2.0) 94.6 (18.9) 13.5 (5.8) 14.2 (5.0) 67.0 (64.1) 145.1 (62.8) 99.4 (21.8)

FIGURE 2. Forrest plot of body mass index. CI indicates confidence interval.

FIGURE 3. Forrest plot of weight loss. CI indicates confidence interval.
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(5) Triglyceride levels.
(6) Rate of early balloon deflation.
(7) Adverse events.

Statistical Analysis
We used meta-analysis techniques to calculate the

pooled estimates in each case following the methods sug-
gested by DerSimonian and Laird using the random effects
model.9–11 We assessed heterogeneity between study-specific
estimates by using Cochran Q statistical test for hetero-
geneity and the I2 statistics.12–15 In this, values of <30%,
30% to 60%, 61% to 75%, and > 75% were suggestive of
low, moderate, substantial, and considerable heterogeneity,
respectively.16,17

Publication bias was ascertained, qualitatively, by vis-
ual inspection of funnel plot and quantitatively, by the
Egger test.18,19 P< 0.05 was considered statistically sig-
nificant for comparison of groups. Statistical analyses were
conducted using STATA software, version 16.0 (StataCorp
LLC, College Station, TX).

RESULTS

Search Results
From an initial total of 273 studies, 7 studies were ulti-

mately included in the final meta-analysis.20–26 The schematic
diagram of study selection is illustrated in Figure 1.

Study Characteristics and Quality
A total of 2152 patients were included in the final

analysis. Patient age ranged from 18 to 65 years. All studies
were designed as prospective cohorts and reported outcomes
at 3 to 4 months when the Elipse balloon was expected to

deflate. Three studies21,22,26 were multicenter while the remaining
4 studies20,23–25 were single center. All studies originated outside
the United States and Canada The Elipse balloon is not available
for sale in the United States and is not currently approved by the
US Food and Drug Administration (FDA) Additional details of
study characteristics with patient demographics and location are
summarized in Table 1. A detailed assessment of study quality is
given in Supplementary Table 1 (Supplemental Digital Content
1, http://links.lww.com/JCG/A644).

Meta-Analysis Outcomes

(1) BMI: the pooled mean difference (MD) in BMI was 0.88
[confidence interval (CI): 0.58-1.18, P= 0.001, I2= 98%]
(Fig. 2).

(2) %TBWL: %TBWL was 12.2% (CI: 10.1-14.3, I2= 94%)
(Fig. 3).

(3) %EBWL: %EBWL was 49.1% (CI: 30.6-67.5, I2= 97%)
(Table 2).

(4) Waist circumference: the MD in waist circumference
was 0.89 (CI: 0.72-1.05, I2= 53%) (Fig. 4).

(5) Triglyceride levels: MD in triglyceride level was 0.66
(CI: 0.21-1.1, I2= 96%) (Fig. 5).

(6) Rate of early balloon deflation: the pooled overall rate
of early deflation was 1.8% (CI: 0.6-5.1, I2= 74%)
(Supplementary Figure 1, Supplemental Digital Content
2, http://links.lww.com/JCG/A645).

(7) Pooled adverse events: abdominal pain (37.5%), vom-
iting (29.6%), diarrhea (15.4%), and small bowel
obstruction (0.5%) (Supplementary Figures 2–5, Supple-
mental Digital Contents 3–6, http://links.lww.com/JCG/
A646, http://links.lww.com/JCG/A647, http://links.lww.
com/JCG/A648, http://links.lww.com/JCG/A649).

VALIDATION OF META-ANALYSIS RESULTS

Heterogeneity and Publication Bias Assessment
We assessed dispersion of the calculated rates using I2

percentage values. I2 tell us what proportion of the dis-
persion is true versus chance. We found significant hetero-
geneity in reported outcomes (Table 2). A publication bias
analysis was not done, as the total number of studies
included in the analysis was <10.

DISCUSSION
Our study is the largest to evaluate the EIGB as an

alternative to bariatric surgery and endoscopic bariatric

TABLE 2. Summary of Meta-Analysis Results

Endpoints
Pooled Outcome (95% Confidence
Interval); Heterogeneity (I2%) P

Body mass index MD: 0.88 (0.58-1.18); 98 0.001
Percent total body

weight loss
12.2% (10.1-14.3); 94 —

Percent excess body
weight loss

49.1% (30.6-67.5); 97 —

Average weight (kg) MD: 0.98 (-0.14-2.1); 99 0.09
Waist circumference

(cm)
MD: 0.89 (0.72-1.05); 53 0.001

Triglyceride (mg/dL) MD: 0.66 (0.21-1.1); 96 0.004

FIGURE 4. Forrest plot of waist circumference. CI indicates confidence interval.
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approaches. Our study reported a pooled MD in BMI of
0.88 (CI: 0.58-1.18, P= 0.001, I2= 98%). In addition, we
found that there was a %TBWL of 12% (CI: 10.1-14.3,
I2= 94%) and %EBWL of 49.1% (CI: 30.6-67.5, I2= 97%).

Currently the most used IGBs are the Orbera, Obalon, and
ReShape Duo of which all 3 are FDA approved.27,28 Previous
studies with IGBs have shown a %TBWL of 7.6±5.5% in
contrast to patients who received lifestyle modifications with a %
TBWL of 3.6%±6.3%.8,29 One IGB has shown a %TBWL of
13.2% and 11.3% at 6 and 12 months, respectively.30

Our study revealed adverse events associated with the
Elipse balloon including early deflation (1.8%), abdominal
pain (37.5%), vomiting (29.6%), diarrhea (15.4%), and small
bowel obstruction (0.5%). Previous studies have demonstrated
that the ReShape Duo and Orbera balloons are associated
with higher rates of vomiting, 86.7% and 86.8%, respectively,
possibly because of the size or shape of the balloons used.31 In
addition, ReShape Duo and Orbera were also associated with
higher rates of abdominal pain, 54.5% and 57.5%, respectively,
possibly because of overinflation.31,32

Our meta-analysis analyzed the effect of the Elipse proce-
dureless IGB on waist circumference. Pooled analysis revealed
that the Elipse balloon effectively reduced waist circumference by
about 11 cm (MD: 0.89, CI: 0.72-1.05, I2=53%). In addition,
the MD in triglyceride level was 0.66 (CI: 0.21-1.1, I2=96%). A
study that examined the Orbera IGB showed a reduction in
triglyceride levels from 174.5±157 to 129.8±87 (P=0.02).33

Another study of the Obera balloon showed that 18 of 48
(37.5%) patients had normal triglyceride levels after 4 months
without concomitant medical therapy.34 Studies involving the
Obalon balloon showed a reduction in waist circumference from
109±12.3 to 99±10.5 cm (P<0.05).35 Our study suggests that
the Elipse balloon may also be effective in reducing triglyceride
levels and waist circumference. Studies comparing the metabolic
profile and waist circumference of different IGBs are sparse,
however, our study provides the best estimate of the Elipse
balloon.

The strengths of our review are as follows: systematic
literature search with well-defined inclusion criteria, careful
exclusion of redundant studies, inclusion of good quality
studies with detailed extraction of data, rigorous evaluation of
study quality, and statistics to establish and/or refute the val-
idity of the results of our meta-analysis. There were also sev-
eral limitations to this study, most of which are inherent to any
meta-analysis. Our meta-analysis did not explore modifiable
risk factors for obesity such as nutritional status or other
metabolic parameters. Long-term effects (beyond 4 months) of
the Elipse balloon remains unclear. In addition, of the 7 papers

meeting eligibility for meta-analysis, only 1 paper reported all
parameters (including BMI, %TBWL, %EBWL, waist cir-
cumference, triglyceride levels, etc.). The other 6 papers
included for meta-analysis did not report on all parameters.
Lastly, all studies originated outside the United States which
may hinder its applicability in aWestern population. However,
we believe this analysis to be the most comprehensive review.

In conclusion, our systematic review and meta-analysis
shows that the EIGB is an effective alternative to surgery for
obesity and weight loss. In addition, our study showed that
the Elipse balloon reduces waist circumference and trigly-
ceride levels and associated with less adverse events when
compared with other IGBs.
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