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ORIGINAL ARTICLE

The efficacy of liraglutide combined with intragastric balloon
on weight loss

Ahmet Yilmaz! @, Selin Hanlioglu? ©®, Gokhan Demiral®* ©®, Oguzhan Karatepe?

SUMMARY

OBJECTIVE: Intragastric balloon placement is an effective method for weight reduction. The aim of this study was to evaluate the efficacy of combining
liraglutide with intragastric balloon.

METHODS: Initially, demographic data of patients such as age, gender, comorbid diseases, adverse events, initial weight, height, body mass index,
percent body fat, and waist-hip ratio were collected. Weight, body mass index, percent body fat, and waist-hip ratio were measured in the second,
third, fourth, fifth, and sixth months. Then, intragastric balloon was removed and liraglutide was stopped.

RESULTS: A total of 50 patients were included in the study, of whom 28 (56%) were in Group A (intragastric balloon) and 22 (44%) were in Group B
(plus liraglutide). Weight change at the time of balloon removal was higher in Group B [median weight change 13.8 (7.8 min to 16.8 max) versus 7.9
(4.8 minto 11.8 max); p<0.01]. When the weight, percent body fat, body mass index, and waist-hip ratio changes were compared according to gender,
no significant difference was observed in the groups. Comorbid diseases were hypertensionin 7 patients (4 in Group A and 3in Group B) and diabetes
in 9 patients (5 in Group A and 4 in Group B). No statistical significance was found.

CONCLUSION: Liraglutide has benefits in terms of weight, percent body fat, and body mass index reduction when administered with intragastric balloon.
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INTRODUCTION

Intragastric balloon (IGB) is an effective minimally invasive
procedure for patients with body mass index (BMI) over 35'.
Up to 35% success has been reported in obesity control®.
Minimized gastric volume, increased satiety, and increased
gastric emptying time are thought to be related to this weight
reduction technique®*.

Liraglutide is a glucagon-like peptide-1 receptor agonist
(GLP1-RA). Medical treatment has become an alternative
method with the development of GLP1-RA. Subcutaneous use
of liraglutide has been found to be successful for weight loss
in adults and approved for overweight and obese in combina-
tion with reduced calorie foods and regular physical activity’.
Appropriate groups are adults with a BMI>30 or 227 kg/m?
with weight-related comorbidities (e.g., hypertension, diabe-
tes, or dyslipidemia)®. GLP-1 is an incretin hormone secreted
by the L cells of the gastrointestinal tract in response to nutri-
ents digested in the gastrointestinal lumen. GLP1-RA stim-
ulates insulin secretion and reduces glucagon secretion from
the pancreas in a glucose-dependent manner. Additionally, it

induces a dose-dependent weight loss by decreasing calorie

intake through delayed gastric emptying and activation of
GLP-1 receptors in the brain®.

In a small number of studies investigating the efficacy of
liraglutide combined with IBG, it has been observed that, when
liraglutide is started after balloon removal, it has an additional
benefit in terms of efficiency and reduction in body fat’, the
average weight loss is greater after balloon removal and even 6
months later, it does not increase complications”®, and it may
be effective in preventing weight regain’. The effect of combin-
ing endoscopic IGB insertion with liraglutide on weight reduc-
tion remains unknown despite these reports. In this study, we
aimed to evaluate the efficacy of combining the GLP1-RA to

endoscopic IGB insertion on weight reduction.

METHODS

This study was retrospectively performed with the data col-
lected between August 2020 and August 2021. The study was
approved by the Local Ethics Committee (with decision number
2023/97 on 12.04.2023), and written informed consent was

obtained from all patients. All patients were adults aged above
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20 years with a BMI over 27 kg/m? and they were unable to
reduce weight with lifestyle modifications and diet. They were
presented to the General Surgery Clinic with the requisition
of IBG insertion for weight reduction.

Patients who preferred only IBG were classified as Group A
and patients who additionally accepted liraglutide as Group B.
In Group A (GrA), only IGB (MedSil®, Belgium) was applied.
In Group B (GrB), liraglutide (Saxenda, Novo Nordisk,
Bagsvaerd, Denmark) was added 0.6 mg/day, subcutaneously
for 6 months to the treatment schedule. All IGBs were removed
6 months after the insertion. There was no adverse event caus-
ing the early withdrawal of IGB. All patients tolerated both
IGB and liraglutide during the study. All IBG insertions and
withdrawals were performed by a certified general surgeon.

Demographic data of patients such as age, gender, comor-
bid diseases, adverse events, initial weight, height, BMI, per-
cent body fat (PBF), and waist-hip ratio (WHR) were col-
lected. Patients’ weight, BMI, PBE and WHR were measured
in the second, third, fourth, and fifth months by a dietician
and nurse. Finally, in the sixth month, the same parameters
were evaluated, IGB was removed with the same physician,
and liraglutide was stopped.

Patients were informed about diet and lifestyle modifica-
tions. A clear liquid diet was approved in the first week, fol-
lowing the IGB insertion. A full liquid diet in the second week,
a soft diet with high protein content in the third week, and a
regular high-protein diet with 80% calories of the basal meta-
bolic rate in the fourth week and beyond were applied, respec-

tively. Side effects of liraglutide were noted monthly on visits.

Insertion and removal of intragastric balloon

The MedSil® is designed as a nonadjustable saline-filled bal-
loon with a maximal volume of 700 mL and approved for 6
months. It was applied in the endoscopy unit in the left-lat-
eral position with monitorization. Normal saline was used for
inflation under direct visualization endoscopically. Removal of
IGB was also carried out in the endoscopy unit. The balloon
was deflated in the sixth month by puncturing with an endo-
scopic needle. All saline was suctioned out and the balloon was
extracted from the esophagus by a grasper. Patients may com-
plain of nausea, vomiting, pain, and gastroesophageal reflux
disease (GERD) after IGB insertion. Antiemetics and antispas-
modics were offered in such cases. A proton pump inhibitor
is prescribed routinely once daily with the duration of IGB.

Application of liraglutide
Potential side effects of the drug such as nausea, constipation, head-
ache, and diarrhea were informed to the patients. The initial and
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maintenance dose was 0.6 mg/day applied subcutaneously on the
abdomen, thigh, or upper arm. The drug was started 1 month after
IGB insertion and discontinued with removal in the sixth month.

Statistical analysis

Statistical analyses were performed with IBM SPSS Statistics,
version 23.0 (SPSS Inc., Chicago, USA). Descriptive statistics
were reported as meantstandard deviation and median (mini-
mum to maximum) according to the distribution of variables.
The difference between the baseline and sixth month values
between the groups was evaluated using the independent sam-
ples t-test or the Mann-Whitney U test. The limit of signifi-

cance was accepted as p<0.05.

RESULTS
A total of 50 patients were included in this study. The mean age
was 32.5 (26—41) years in GrA and 35.5 (19-55) years in GrB.
A total of 28 patients (56%; 19 females and 9 males) were treated
with IGB and 22 (44%; 17 females and 5 males) with IGB plus
liraglutide, respectively. Comorbid diseases were hypertension
in seven patients (four GrA and three GrB) and diabetes in nine
(five GrA and four GrB). No statistical significance was found
according to the distribution of comorbid diseases in groups.
Adverse events of IGB and liraglutide were abdominal pain in
four patients (two GrA and two GrB), nausea and vomiting in
seven (four GrA and three GrB), and GERD in four (two GrA
and two GrB). None of the patient’s balloon was removed, with
liraglutide being stopped, or excluded because of side effects.
There was no statistically significant difference in the distribu-
tion of adverse events according to the groups (Table 1).
When the weight, PBE, BMI, and WHR changes of the
patients were compared according to the months. The initial
and second month PBF values (p=0.001 and p=0.006) as well as
fifth and sixth month BMI values (p=0.026 and p=0.031) were
statistically significant in GrA and GrB, respectively (Table 1).
Patients in GrB lost more weight in the sixth month than GrA.
Weight reduction at the time of balloon removal was higher in
GrB [median weight change 13.8 (7.8 min to 16.8 max) versus
7.9 (4.8 min to 11.8 max); p<0.01]. The median PBF change in
Gr Awas 9.5 (5 min to 9.5 max), and in GrB, it was 7 (4.5 min
t0 9.5 max); p<0.001. The mean BMI change at the time of bal-
loon removal in GrA was 3.13£0.51, and in GrB, it was 4.910.87;
p<0.001. The median WHR change in GrA was 5 (5 min to 5
max), and in GrB, it was 5 (2 min to 9 max), which was statisti-
cally nonsignificant (p=0.471) (Table 2). When the changes in the
weight, PBE BMI, and WHR of patients were compared accord-
ing to gender, no significant difference was observed in groups.
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Table 1. Demographic data of patients such as age, gender, comorbidities and adverse events, and baseline and subsequent values of weight,

percent body fat, body mass index, and waist-hip ratio measurements.

Group A Group B
(IGB) (IGB plus liraglutide)
Age

32.5 34.5
Gender 19 females, 9 males 17 females, 5 males
28 (56%) 22 (44%)
Hypertension 4 3 >0.05
Comorbid diseases Digbetgs, prgdiabetes, = 4 s
insulin resistance
Abdominal pain 2 >0.05
Adverse events Nausea, vomiting 4 >0.05
GERD >0.05
Median Minimum | Maximum Median Minimum | Maximum

Initial weight 78 68 112 82 70 133 0.882
Weight 2nd month 764 66.4 108.4 78.4 65.3 127.0 0.522
. Weight 3rd month 74.8 64.3 107.3 76.3 62.3 124.3 0.449
VR Weight 4th month 74.1 63.1 105.1 74.1 60.1 121.1 0.392
Weight 5th month 71.8 62.8 103.8 72.2 57.8 119.6 0.175
Weight 6th month 70.2 59.2 100.2 71.1 55.2 116.2 0.148
Initial PBF 40.5 40.5 40.5 37.6 29.8 425 0.001
PBF 2nd month 37.1 37.1 37.1 36.1 27.1 40.1 0.006
SEE PBF 3rd month 34.6 34.6 34.6 34.6 26.6 39.6 0.712
PBF 4th month 32.9 32.9 32.9 32.9 25.9 38.9 0.712
PBF 5th month 31.9 31.9 31.9 31.9 25.9 37.9 0.292
PBF 6th month 31.0 31.0 31.0 31.0 23.0 36.8 0.169
Initial BMI 30.3 25.8 334 29.9 26.0 35.0 0.516
BMI 2nd month 29 25 32 29 25 33 0.906
S BMI 3rd month 29 24 32 28 24 33 0.455
BMI 4th month 28 24 31 27 23 32 0.230
BMI 5th month 28 23 30 27 22 31 0.026
BMI 6th month 27 23 30 26 21 31 0.031
Initial WHR 0.93 0.93 0.93 0.93 0.88 111 0.736
WHR 2nd month 0.92 0.92 0.92 0.92 0.87 1.08 0.712
WHR 3rd month 0.91 0.91 0.91 0.91 0.87 1.06 0471
WHR WHR 4th month 0.89 0.89 0.89 0.89 0.88 1.03 0.049
WHR 5th month 0.89 0.89 0.89 0.89 0.85 1.02 0.712
WHR 6th month 0.88 0.88 0.88 0.88 0.84 1.02 1.000

IGB:intragastric balloon; GERD: gastroesophageal reflux disease; PBF: percent body fat; BMI: body mass index; WHR: waist-hip ratio. Bold indicates statistically

significant values.

DISCUSSION

Intragastric balloons are recommended to be removed in the
sixth month after insertion’. The effectivity of IGB is associ-
ated with its gastric volume reducing feature. It also diminishes
caloric intake and increases the feeling of satiety by delaying
gastric emptying. The effectivity of IGB will probably lost and

patients desire eating more for satiety with the removal of the
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balloon. Therefore, measures that can prevent eating and weight
regain behavior should be determined and their medical effec-
tiveness should be revealed®*. Liraglutide reduces calorie intake
and lowers body weight by causing a delay in gastric emptying’.
Due to this feature, it was thought that it could be beneficial
for weight regain after the removal of the IGB. Weight regain
was reported as a major problem after IGB removal up to 35%
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Table 2. Change in weight, percent body fat, body mass index, and
waist-hip ratio levels between groups.

Group B

Group A(IGB) (IGB+Liraglutide)

p-value

Mean+SD MeantSD
Median (min-max) | Median (min-max)

Weight 7.9(4.8-11.8) 13.8(7.8-16.8) <0.001
PBF 9.5(9.5-9.5) 7(4.5-9.5) <0.001
BMI 3.13+0.51 4.9+0.87 <0.001
WHR 0.5(0.5-0.5) 0.5(0.2-0.9) 0471

PBF: percent body fat; BMI: body mass index; WHR: waist-hip ratio. Descriptive
statistics were reported as meantstandard deviationin normally distributed data
and median (minimum to maximum) in non-normally distributed data, according
tothedistribution of variables. Only BMI change was normally distributed, and
meanzstandard deviation was used. Bold indicates statistically significant values.

as seen after metabolic surgeries'"'?. The factors that affect
weight regain following the IGB removal are not well under-
stood. Hormonal changes, dietary incompatibility, inadequate
physical exercises, mental problems, alcohol consumption, and
sleep disturbances may cause weight regain'®.

In the first study evaluating liraglutide plus IGB, the mean
weight loss was found as 10.2+6.7 kg at the time of IGB
removal. After 6 months, the mean weight loss was decreased to
2.7+4.1 kg. This shows that the effectiveness of liraglutide and
IGB gradually decreases in the follow-up period’. In a nonad-
justable IBG study, the weight loss of patients was diminished
seriously 5 years after removal (23.9-7.3 kg)'®. Notably, 78.7%
of patients regained weight and have been candidates for met-
abolic surgeries 3.3 years after IGB removal4.

The efficacy of liraglutide plus IGB compared with placebo
was also studied at different daily doses 0f 1.2, 1.8,2.4, or 3.0 mg
in randomized controlled trials, and weight loss was found, respec-
tively, as 4.8, 5.5, 6.3, and 7.2 kg after 20 weeks". Another study
investigated weight loss following the removal of nonadjustable
IGB at 12 months. Weight loss was found to be significantly
higher in those using 1.2 mg liraglutide (17.423.8 versus 10.7+4.1;
p<0.001)°. IGB plus 0.6-3 mg/day different doses of liraglutide
were evaluated compared with IGB alone. A significant weight
loss was found at the sixth month (18.3 versus 22.2 kg; p<0.001)
in the combined group®. In our study, we did not increase the
dose and 0.6 mg liraglutide was used daily throughout the study.
No other study combining IGB with low dose liraglutide has been
observed in the literature. BMI and weight change at the end of
6 months suggest that a dose as low as 0.6 mg may be effective.

A total of 3,731 nondiabetic patients with BMI=30 or
227 kg/m? with dyslipidemia or hypertension were random-
ized to receive 3.0 mg/day subcutaneous liraglutide or pla-
cebo plus diet and exercise in another study. Weight loss at

4

week 56 was significantly higher with liraglutide compared
with placebo. In addition, blood pressure and prevalence of
prediabetes were decreased in patients receiving liraglutide,
and 76% of patients receiving liraglutide lost more than 5%
of their weight'®. Different daily doses of liraglutide combi-
nations have been applied to prevent weight regain after all
weight-reducing treatments, including bariatric surgeries'’%.
Pharmacotherapy with liraglutide was reported as having lower
risk and resulted in significant improvement in hypertension
and dyslipidemia'®. Therefore, daily subcutaneous injection
of liraglutide is an alternative option to treat weight gain in
eligible patients'®. Different studies emphasized the benefi-
cial effects of liraglutide on reducing body fat composition
and distribution, and improvements in metabolic and car-
diovascular tests*'. In a study examining body fat loss, a sig-
nificantly greater loss of PBF was found in the liraglutide
group compared with the IGB group® as in our study. Acute
pancreatitis, acute cholecystitis, bowel obstruction, epigas-
tric pain, nausea, and GERD are reported complications of
IGB*. Similarly, abdominal pain, nausea, vomiting, and
GERD were observed in our study.

The meaning and impact of each factor in preventing weight
regain are likely different. As patients lose weight, mechanisms
in body weight regulation that act to resist weight loss make
it more difficult to maintain weight loss and create a higher
risk for weight gain. A lifestyle change, including dietary
restriction, exercise program, and regular sleep, is strictly
recommended after balloon replacement for the effectiveness
of the weight loss procedure in obese patients®’. One or two
monthly follow-ups with a team including weight loss coun-
selors, personal fitness trainers, dietitians, nurses, and doc-
tors may be beneficial in preventing weight regain as we do.
Also, close follow-up protocols may be applied following the
IGB removal to prevent weight regain. Mobile applications
that give instructions to all patients about exercise, diet, and
lifestyle changes can be developed, and mobile communica-
tion support groups such as WhatsApp and Telegram can be
used more effectively.

The important limitation of this study is that it was retro-
spective and did not evaluate the weight gain processes after
the balloon was removed and liraglutide was stopped. In addi-
tion, adaptation processes and lifestyle changes are far from
being measurable and remained at the recommendation level.
Also, the use of liraglutide was carried out in accordance with
the wishes and financial possibilities of the patients and not in
accordance with the randomization rules.

More randomized controlled trials with larger numbers
of patients with longer follow-ups are needed to evaluate
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the effect of liraglutide on weight gain with appropriate
duration and dosage, along with metabolic and cardiovas-
cular effects.

CONCLUSION

This study showed that the change in weight, PBE, and BMI
is greater in patients receiving additional liraglutide compared
with baseline values. There were no significant side effects that
required discontinuation of liraglutide. Lifestyle change should
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