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Intragastric balloon (1GB)

Efficacy and safety of intragastric balloon for obesity in Korea

80 patients (mean age 33.7 years; female 83.8%)

Body mass index reduction: 3.72+2.63 kg/m 2
% total body weight loss (%TBWL): 10.76%+6.76%
% excess BW loss: 43.67%+27.59%

Adverse events: minor

IGB treatment showed good efficacy and safety profile in Korean patients with obesity.
In terms of % TBWL & % excess BW loss, the efficacy was similar to that in the Western population.
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Background/Aims: Intragastric balloon (IGB) is the only available endoscopic bariatric and metabolic therapy in Korea. End-ball (En-
dalis) has the longest history of clinical use among the IGBs available in Korea. However, little clinical data on this system have been re-
ported. In this study, we aimed to evaluate the efficacy and safety of End-ball in Korea.

Methods: We performed a retrospective cohort study of patients who underwent IGB insertion (End-ball) from 2013 to 2019. Demo-
graphic and anthropometric data were collected. The efficacy and safety of IGB treatment were analyzed.

Results: In total, 80 patients were included. Mean age was 33.7 years and 83.8% were female. Initial body mass index was 34.48+4.69
kg/m’. Body mass index reduction was 3.72+2.63 kg/m” at the time of IGB removal. Percent of total body weight loss (%TBWL) was
10.76%6.76%. Percentage excess body weight loss was 43.67%+27.59%. Most adverse events were minor, and 71.4% of participants

showed nausea, vomiting, or abdominal pain.

Conclusions: IGB treatment showed good efficacy and safety profile in Korean patients with obesity. In terms of %TBWL and percent-
age excess body weight loss, the efficacy was similar to that in the Western population.
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INTRODUCTION

Obesity is a global pandemic and an established risk factor for
various diseases including diabetes, cardiovascular diseases, and
cancers.' The treatment of obesity can be classified as lifestyle
modification, pharmacotherapy, endoscopic bariatric and met-
abolic therapies (EBMTs), and bariatric surgery. Among them,
EBMT has drawn attention recently due to its high efficacy
and relatively low risk of complications.”* Various devices and
techniques have been developed so far in the field of EBMT, of
which, intragastric balloons (IGBs) are the most popular and
well-established.” Since its first trial in obesity in 1982, various
IGBs with different characteristics have been commercialized
worldwide.”

Currently, three types of IGBs are available in Korea: End-
ball (Endalis), Orbera (Apollo Endosurgery Inc.), and Slim
ball (CVBIO Co., Ltd.), which are manufactured and sold by
the Korean company CVBIO Co., Ltd. Among these balloons,
End-ball is the most popular IGB in Korea. Slim ball is not
commonly used, and no clinical studies have been published
yet. Orbera balloon has just begun to be sold in Korea after
being approved by the Ministry of Food and Drug Safety in
March 2018. End-ball was approved by the Ministry of Food
and Drug Safety in March 2012, and it has the longest history
of clinical use in Korea. However, only a few studies have re-
ported the efficacy and safety of IGB treatment in Korea.”” In
this study, we aimed to evaluate the efficacy and safety of IGB
treatment in Korea.
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METHODS

Participants

This retrospective cohort study was conducted in a private obe-
sity clinic (We Comfortable Clinic) and an university affiliated
hospital (Kangwon National University) from 2013 to 2019 in
South Korea. IGB insertion was performed for any participant
with a body mass index (BMI) >30 kg/m” who wanted to un-
dergo the procedure after failure of lifestyle modification or
pharmacologic interventions. Exclusion criteria were a history
of gastric surgery, pregnancy or breast feeding, large hiatal her-
nia (>5 cm), active peptic ulcers, severe reflux esophagitis (Los
Angeles classification grade C or D), Crohn’s disease, alcohol-
ism or drug abuse, severe eating disorders, anticoagulation, and
severe liver disease (cirrhosis or hepatic insufficiency).

IGB procedure and patient instructions
Before the insertion of the gastric balloon, esophagogastrodu-
odenoscopy was performed to evaluate upper gastrointestinal
pathology. An End-ball was inserted through the esophagus
and positioned at the high body of the stomach. Two syringes
of air (200 mL) were injected to deploy the balloon and subse-
quently, 400 to 500 mL of saline was injected using the filling
kit. Methylene blue was mixed with the saline to obtain a 1%
solution as a color indicator. All procedures were performed
under conscious sedation.

After insertion, most acute minor complications, such as
nausea and abdominal pain, were managed with antiemetics,
antispasmodics, or sedatives for 1 week. The diet was started



from a clear liquid diet and slowly increased to a soft diet, and
regular diet was introduced slowly during a period of 1 to 2
weeks. After the insertion of the IGB, patients were consulted
by a dietitian for appropriate calorie intake and meal prepara-
tion. Specifically, instructions and examples of diet plans were
provided to the patients, which were composed of 1000-1200
kcal/day sample menus for 2 weeks after the IGB insertion and
1,200 to 1,500 kcal/day thereafter, with the aim of making an
energy deficit of at least 500 to 1,000 kcal/day. In addition, the
patients were instructed to avoid simple sugars, such as candy,
honey, and sweet drinks. Patients were recommended to per-
form regular exercise for at least 30 min/day. Both aerobic and
resistance exercises were appropriately recommended, consid-
ering the patients’ exercise capacity.

Patients were regularly followed up monthly during the IGB
insertion period and monitored for complications of treatment
and compliance with lifestyle modifications. Full-dose dose
proton pump inhibitor were continuously prescribed. In addi-
tion, patients were instructed to restrict some activities such as
diving, flying in an unpressurized aircraft, combat, and extreme
sports for possible balloon rupture.

Routinely, the IGB was retrieved 6 months after IGB in-
sertion. Under sedation, the balloon was punctured using a
catheter needle, and saline and air were aspirated completely
and removed using an extraction hook. After balloon removal,
esophagogastroduodenoscopy was performed to detect any
possible mucosal damage during extraction.

Anthropometric and outcome parameters

Age, sex, height, body weight, and bioelectrical impedance data
at the time of insertion and removal were obtained through
medical chart review. BMI (kg/m’), % total body weight loss
(%TBWL=(initial weight-post weight)/initial weightx100),
and % excess body weight loss (EWL=(initial weight-post
weight)/(initial weight-ideal weight)x100) were calculated. The
ideal body weight was defined as a BMI of 25 kg/m’. Minor and
major complications during IGB placement were also recorded
(i.e., nausea, vomiting, abdominal pain, reflux esophagitis, gas-
tric ulcer, constipation, early IGB removal, spontaneous defla-
tion of IGB, bleeding, perforation, IGB migration, gastric outlet
obstruction, and death).

Statistical analysis
A paired t-test was performed to compare the baseline and fi-
nal outcome parameters. An unpaired ¢-test was performed to
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compare weight loss according to adjunctive anti-obesity drug
usage status. Statistical significance was set at p<0.05. The NCSS
2022 statistical software (NCSS LLC) was used for statistical
analysis.

Ethical statements

The study was approved by the Kangwon National University
Hospital Institutional Review Board (IRB No: KWNUH 2019-
04-007-009), and was conducted in accordance with ethical
standards.

RESULTS

Demographic characteristics

From 2013 to 2019, 86 patients with obesity underwent IGB
insertion. Of these, six participants without follow-up anthro-
pometric data were excluded from the analysis, and a total of
80 participants were analyzed in this study. Mean age was 33.7
years and 83.8% of patients were female. Mean BMI was 34.5
kg/m” at the time of IGB insertion (Table 1). Among the study
population, 22 patients (27.5%) showed a BMI larger than 35
kg/m” (class III or extreme obesity according to the Korean
guideline).” The mean duration of IGB placement was 251.4
days. The majority of the study population (77.5%) did not take
adjunctive anti-obesity medications. However, some patients

Table 1. Demographic characteristics of patients

Characteristic Study population (n=80)
Age (yr) 33.7+7.56
Sex
Male 13 (16.3)
Female 67 (83.8)
Height (cm) 164.39+6.58
Weight (kg) 93.25+14.32
Body mass index (kg/m’) 34.48+4.69
>30 & <35 58 (32.25+1.38)
>35 & <40 14 (37.42+1.71)
>40 8 (45.44+5.56)
Duration of IGB placement (day) 251.4+71.7
Concomitant anti-obesity pharmacotherapy
None 62 (77.5)
Orlistat 4 (5.0)
Phentermine or phendimetrazine 6(7.5)
Orlistat and phentermine/phendimetrazine 8 (10.0)

Values are presented as mean+SD, number (%), or number (mean+SD).
IGB, intragastric balloon; SD, standard deviation.
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were treated with concomitant anti-obesity pharmacotherapy
for a short period of time (1-2 months) (Table 1).

Efficacy and safety of IGB

Table 2 shows body weights and outcome parameters at the
time of IGB insertion and removal. Mean body weight change
during the IGB insertion was 9.95 kg and %TBWL was 10.76%.
Mean BMI loss was 3.72 kg/m’ and mean %EWL was 43.67%.
During IGB insertion, significant body weight loss was ob-
served. To evaluate the effect of concomitant anti-obesity phar-
macotherapy, we analyzed the efficacy of IGB separately for
the 18 patients who took anti-obesity medications during IGB
indwelling period and compared the efticacy with patients who
did not take anti-obesity medications. There was no significant
difference in all outcome parameters between the two groups
(Table 3).

Among 80 patients, data on the complications were available
only for 35 participants (35/80, 43.8%). However, we could con-
firm by electronic medical record review that no major com-
plications (i.e., death or gastrointestinal bleeding/perforation/
obstruction leading to hospital admission for endoscopic pro-
cedures or surgery) were observed in the remaining 45 partic-
ipants. Most complications were mild, which were nausea and
vomiting (68.6%) and abdominal pain (54.3%), which gradually

Table 2. Efficacy of intragastric balloons

Anthropometric parameters ~ Study population (#=80) p-value®

Body weight (kg) <0.001
Pre-IGB 93.25+14.32
Post-IGB 83.31+15.32
Weight loss 9.95+6.99
%TBWL 10.76+6.76
BMI (kg/m’) <0.001
Pre-IGB 34.48+4.69
Post-1IGB 30.75+4.84
BMI loss 3.7242.63
Excess weight (kg) <0.001
Pre-IGB 25.58+12.72
Post-1GB 15.63+13.44
%EWL 43.67+27.59

Values are presented as meanztstandard deviation.

IGB, intragastric balloon; TBWL, total body weight loss; BMI, body mass
index; EWL, excess body weight loss.

“p-value of paired t-test for comparison between baseline and final
outcome parameters. % TBWL=(initial weight-post weight)/initial
weightx100. %EWL=(initial weight-post weight)/(initial weight-ideal
weight)x100, ideal weight: BMI 25 kg/m’.
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improved over time (Table 4). No major complications requir-
ing surgery or endoscopic treatment occurred.

DISCUSSION

Despite the global use of IGB, only a few reports with a small
number of participants have been published for the Asian pop-

Table 3. Efficacy of intragastric balloons according to the adjunctive
anti-obesity drug usage

g:rt:[;(‘z}t);?etric IGB (n=62) IGB (‘:;l:tlll 8(;l‘llgs p-value”
Body weight (kg)
Pre-IGB 93.40%£15.22  92.73+11.02 0.863
Post-IGB 83.80+16.30  81.59+11.56 0.593
Weight loss 9.60+7.41 11.14+5.29 0.415
%TBWL 10.37+7.04 12.10+5.66 0.344
BMI (kg/m’)
Pre-IGB 34.63+4.96 33.93+3.64 0.580
Post-IGB 31.03%£5.19 29.79+3.32 0.341
BMI loss 3.60+2.79 4.14+2.01 0.445
Excess weight (kg)
Pre-IGB 25.96%13.55  24.28+9.55 0.624
Post-IGB 16.36+£14.46  13.14+9.04 0.374
%EWL 41.94+27.63  49.66+27.35 0.299

Values are presented as mean+standard deviation.

IGB, intragastric balloon; TBWL, total body weight loss; BMI, body mass
index; EWL, excess body weight loss.

“p-value of unpaired t-test for comparison between IGB and IGB
with drugs. % TBWL=(initial weight-post weight)/initial weightx100.
%EWL=(initial weight-post weight)/(initial weight-ideal weight)x100,
ideal weight: BMI 25 kg/m”.

Table 4. Complications of intragastric balloons (n=35)"

Complications Frequency (%)
Nausea & vomiting 24 (68.6)
Abdominal pain 19 (54.3)
Reflux esophagitis 15 (42.9)
Gastric ulcer 5(14.3)
Constipation 1(2.9)
Early IGB removal 0 (0)
Spontaneous deflation of IGB 5(14.3)
Bleeding 1(2.9)
Perforation 0(0)
IGB migration 0(0)
Gastric outlet obstruction 0(0)
Death 0(0)

Values are presented as number (%).

IGB, intragastric balloon.

“Data on the complications of IGB was available for only 35 patients in the
study population.



. 6,7,9-12
ulation.”

In addition, most Asian studies have reported the
efficacy and safety of Orbera (formerly known as the BioEnter-
ics Intragastric Balloon). No data have been reported for End-
ball except for two Korean reports.”’ In this study, we collected
and analyzed data on the efficacy and safety of IGB procedure
(End-ball) in obese patients in Korea. Mean TBWL was 10.0 kg,
mean %TBWL was 10.8%, and mean %EWL was 43.7%, which
was comparable to the previous reports (% TBWL 7%-14%,
%EWL 24%-50%).""'° Most patients fulfilled the minimum
requirement of weight reduction for EBMT proposed by the
American Society for Gastrointestinal Endoscopy (i.e., %EWL
>25% or total body weight lost >5%) during the study period."’
Although IGB treatment is a minimally invasive and revers-
ible procedure with a good safety profile, various complications
have been reported to date. These can be classified as adverse
events related to the IGB itself and adverse events related to
the insertion or removal procedure. Regarding complications
of the IGB itself, the most commonly reported adverse events
were abdominal pain, nausea, and vomiting occurring in 30%
to 60% of patients, which are usually experienced during initial
period of IGB placement and improve after accommodation.**
Major complications requiring urgent intervention have also
been reported. Gastrointestinal ulceration, luminal obstruction,
bleeding, and perforation were reported to occur in 0.1% to 2%
of patients. ™' Although rare, mortality cases have been report-
ed. In a Brazilian retrospective study, 12 deaths were reported
during the presence of IGB among 41,863 cases (0.03% mortal-
ity rate)."” Also, hyperinflation, pancreatitis, and Wernicke-Kor-
sakoff syndrome have been reported.” In regard to complica-
tions related to the insertion or removal procedure, lacerations
and perforations can occur typically during removal of IGB at
the gastroesophageal junction or upper esophageal sphincter."
Therefore, endoscopists should be prepared with various IGB
withdrawal techniques and endoscopic treatments such as
clipping, stenting, and over-the-scope clips." Also, the endos-
copists should be aware of the possible complications and be
prepared to manage them appropriately. Patient selection and
avoiding contraindications before IGB placement are important
to prevent predictable serious complications. In the present
study, the safety of IGB was evaluated. Even though the detailed
safety issue was not recorded properly for the majority of the
study population (45/80, 56.3%), there were no major adverse
events requiring surgery or endoscopic procedures for all 80
participants, which was obvious from the medical records. For
the participants with detailed record of safety issues, the most
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common complications were nausea and vomiting (68.6%),
which were addressed with medications, such as antiemetics,
antispasmodics, and sedatives for a short period of time. The
safety profile showed a tendency similar to that of previous re-
ports.”‘18

Pharmacotherapy is less effective than IGB treatment. In
terms of %TBWL, pharmacotherapy showed 5% to 8% weight
loss compared to 7% to 14% with IGB treatment.*” Owing to
the safety issues, only four types of medications are available
for long-term administration in Korea, which are orlistat, nal-
trexone-bupropion, liraglutide, and phentermine-topiramate.”
Because of the adverse effects, coexisting diseases should be
considered when selecting the drugs. Phentermine is available
only for short-term use (less than 3 months) in Korea because
of its potential for addiction and the risk of cardiovascular dis-
ease. The short-term efficacy of phentermine was reported to
be 5.2% in terms of % TBWL after a 12-week treatment.”’ How-
ever, the efficacy was not durable, and long-term phentermine
use was needed to maintain weight loss.”” In the present study,
we prescribed anti-obesity medication to a small proportion
of patients. The most common prescription was short-term
(1-2 months) phentermine/phendimetrazine. Considering the
known efficacy of anti-obesity medications and the amount of
weight loss (12.1% of %TBWL) observed in the present study
in patients who took anti-obesity medications, we assumed that
the observed weight loss was mainly due to the effect of IGB
treatment. In addition, there was no significant difference in
outcome parameters between the patients who received IGB
treatment only and those who received IGB treatment plus an-
ti-obesity medications. Few studies have reported the efficacy
and safety of combined IGB placement and pharmacotherapy.
One study showed no significant difference between IGB/phar-
macotherapy versus IGB/lifestyle modifications at 6 months
after IGB placement.” We also observed similar results in the
present study, but the small number of patients receiving the
combination therapy (n=18) limits the interpretation.

The mean duration of IGB placement in this study (36
weeks) was longer than the usual recommended time for End-
ball. Generally, we recommended a 6-month indwelling time.
However, some patients wanted to maintain an IGB for longer
instead of a 2nd IGB insertion. We usually followed the pa-
tients’ opinions for up to 8 to 9 months because we have ac-
knowledged that it is not so dangerous from clinical experience.
Some patients could not visit the clinic due to accidents (e.g.,
ankle fracture) or other personal reasons, and had a very long
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period of IGB placement (e.g., 455 days). The evidence is not
sufficient to clearly define the safety of extended IGB dwelling
time; however, several reports have shown the safe removal of
% With regard to

efficacy, there seems to be no significant further weight loss

IGB up to more than 1 year after insertion.

compared to standard 6-month removal, even though there is a
slight non-significant trend towards greater weight loss.”

This study has some limitations. First, we could not collect
data on detailed medical history, except for conditions corre-
sponding to the contraindication of IGB placement. Second,
detailed data on the minor complications of IGB were not prop-
erly collected for the majority of patients (56.3%). Third, long-
term follow-up data after balloon removal were not collected.
Therefore, the long-term effects of IGB were not evaluated in
this study.

In conclusion, IGB (End-ball) was a safe and effective EBMT
for obese patients in Korea. The efficacy and safety profiles were
comparable to those of previous reports of the Western obese
population in terms of % EWL and %TBWL.
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