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Dear Editor,

We are pleased to submit to Your attention the manuscript entitled “EFFECTS OF A NEW
PROCEDURELESS INTRAGASTRIC BALLOON (ELIPSE®) ON METABOLIC
SYNDROME AND PRE-DIABETES: ITALIAN GROUP’S EXPERIENCE ON 324

PATIENTS WITH OVERWEIGHT AND OBESITY” for publication in Your journal.

Elipse® Balloon (Allurion Technologies, Natick, MA USA) is a novel weight loss device that does
not require endoscopy or sedation for either placement or removal. This device is swallowed inside
a dissolvable vegetarian capsule and filled with 550 mL of fluid. It remains in the stomach for 4

months and is naturally excreted through the gastrointestinal tract after spontaneous deflation.

The aim of study is to determine the metabolic effects on weight reduction induced by the Elipse®
Balloon treatment and share mutual experience in order to improve the results and reduce

complications.

The statistical analysis demonstrated that the treatment with Elipse™ is associated with clinically
relevant improvements in weight loss and resulting in a significant reduction of obesity-related
metabolic conditions, including metabolic syndrome and pre-diabetes.

In our opinion this balloon is safe and could represent an attractive non surgical, non endoscopic
and non pharmacological treatment for patients who are looking for a non-invasive and efficacy

obesity therapy.
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Highlights
o Elipse® Balloon System (Allurion Technologies, Natick, MA USA) is a novel weight loss device that does not

require endoscopy or sedation for either placement or removal.

e No serious adverse events were observed during the treatment with Elipse.

e Sustained weight loss was obtained at the end of the study.

e Weight loss induced By Elipse translate in improvement of Metabolic Syndrome
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ABSTRACT

Background: Elipse® Balloon (Allurion Technologies, Natick, MA USA) is a novel weight loss

device that does not require endoscopy or sedation for either placement or removal.

Objective: Our aim was to assess the effects of Elipse® on obesity-related metabolic

outcomes.

Setting: University Hospital and Private Practice, Italy

Methods: Elipse® is swallowed inside a dissolvable vegetarian capsule and filled with 550 mL
of fluid. It remains in the stomach for 4 months and is naturally excreted through the
gastrointestinal tract after spontaneous deflation. Data were collected from the Italian
Elipse® Group.

Results: 324 patients (59%female) with mean age of 45.77+11.1 years, mean weight
103.99+23.6 kg and mean BMI of 36.8+6.15 (27-45 kg/m?) were included. After 16 weeks,
the mean weight loss was 14.3 kg, total body weight loss was 13.75%, mean percent excess
weight loss was 51.3% and the mean BMI reduction was 4.98kg/m?. Four balloons (1.3%)
were removed early due to intolerance. One emptied balloon (0.3%) was naturally excreted
early after 90 days and another emptied balloon was vomited after 12 weeks. There were
no bowel obstruction or any other major adverse events. There was a statistically significant
improvement for certain components of the metabolic syndrome and a positive effect on
glucose metabolism.

Conclusions: Elipse®, a procedureless intragastric balloon, is safe and effective in inducing
weight loss and generates a significant reduction in obesity-related metabolic diseases

including metabolic syndrome and pre-diabetes.
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INTRODUCTION

In the past 50 years, obesity has become an international public health issue that reduces
the quality of life, increases the risk of developing several diseases, raising health-care costs
worldwide ). Globally, more than 2 billion individuals are either overweight or obese (2. In
2016, 39% of adults aged 18 and over were overweight (body mass index (BMI) > 25) and
36% were obese (BMI 230). Similarly, “Global Health Observatory (GHO) data report WHO"”
reported an increase in prevalence of obesity-related comorbidities, such as metabolic
syndrome, hypertension, hyperlipidemia, diabetes, obstructive sleep apnea, and non-
alcoholic fatty liver disease. Lifestyle modification and pharmacological treatment have
limited efficacy, inducing weight loss in less than 5% of cases ). On the other hand, bariatric
surgery has been extensively shown to be effective in the long term on weight loss
outcomes, however, only a small number of eligible patients actually undergo such invasive
procedures . Endoscopic bariatric therapies (EBTs) fill the invasiveness and efficacy gaps in
currently available options for the treatment of obesity. The American Society for
Gastrointestinal Endoscopy (ASGE) and the American Society for Metabolic and Bariatric
Surgery (ASMBS) defined acceptable thresholds of safety and efficacy for primary EBTSs.
Specifically, a particular EBT should have an incidence of serious adverse events of < 5% and
should result in > 25% Excess Weight Loss (EWL) at 12 months, and this EWL should be >
15% higher than a control group ©). Systematic reviews and meta-analysis have concluded
that gastric balloons are effective therapeutic options for the treatment of obesity and
obesity-related metabolic risk factors, with a low rate of adverse events. & 7). Balloon
placement and removal usually require sedation and an upper endoscopy (UE) ©. These

procedures add costs and risks to the therapy and may lead to complications and higher
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procedure costs. In addition, UE can be uncomfortable, decreasing the general acceptance
of the treatment. Elipse® Balloon System (Allurion Technologies, Natick, MA USA) is a novel
weight loss device that does not require endoscopy or sedation for either placement or
removal. Recently, an Italian study on 38 consecutive patients has shown that the Elipse
balloon is safe, effective, and well accepted ©). The aim of study is to determine the
metabolic effects on weight reduction induced by the Elipse balloon treatment and share

mutual experience in order to improve the results and reduce complications.

MATERIALS AND METHODS

1. Study design

This is a multicenter, non-randomized study conducted in patients with overweight or
obesity between January 2017 and May 2018. A total of 9 Italian Obesity Center were
involved in the study. Data from a prospectively collected database were shared and
retrospectively analyzed. The information collected included demographics, clinical data,
metabolic and weight parameters. Adverse events and complications were also recorded.

Informed written consent was obtained from all participants included in the study.

2. Patient screening:

Patients aged between 18 and 65 years with BMI >27 kg/m? and < 45 kg/m? were included
in the study.Exclusion criteria included: previous bariatric or gastric surgery or more than
one other abdominal/gynecological operation, history of bowel obstructions, inflammatory
bowel disease, large hiatal hernia (>5 cm), heart or kidney failure, hepatic insufficiency,
cancer, eating disorders (bulimia, night eating syndrome or binge eating disorder), severe

coagulopathy, and/or certified pregnancy.
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Before Elipse treatment (TO) all patients underwent clinical and anthropometric evaluation
due to record height, weight, computation of BMI (kg/m?), waist circumference (WC) and
systolic and diastolic blood pressure (BP). A detailed medical history was obtained to

establish if the patient was an appropriate candidate.

Weight loss was analyzed in three different ways: reduction in BMI, total body weight loss
(%WL) and percentage of excess weight loss (% EWL). The following blood tests were
assessed: complete blood count, coagulation profile, liver profile, fasting blood glucose
(FBG), glycated hemoglobin Alc (HbAlc), total cholesterol (ToT-c) low density lipoproteins

cholesterol (LDL-c), high-density lipoproteins cholesterol (HDL-c), triglycerides (TGs).

According to the criteria of the International Diabetes Federation (IFD) (10, 11), the
Metabolic Syndrome (MetS) was defined by the presence of Central obesity as defined by
ethnic/racial, specific WC, but can be assumed if BMI > 30 kg/m? and two or more of the
following: FBG > 100 mg/dl or on treatment for Diabetes Mellitus (DM), BP > 130/85 mmHg
or on anti-hypertensives, TGs > 150 mg/d| or on lipid lowering agent, HDL-C: < 40 mg/dI for
men, < 50 mg/dl for women or on treatment for dyslipidemia.

3. Elipse® Balloon Procedure:

A preliminary UE was performed only in Upper-Gl symptomatic patients to exclude
pathologic lesions or voluminous hiatal hernia. The procedure requires fasting for at least 10
hours. The Elipse balloon (Allurion Technologies, Natick, MA USA) is a medical device for
weight loss that does not require endoscopy or sedation for either placement or removal.
The balloon is enclosed in a dissolvable vegetarian capsule attached to a thin catheter about
75 cm long. The small capsule can easily be swallowed by the patient. In case swallowing is

difficult, a stylet can be inserted through the catheter to stiffen it, allowing the physician to

4
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gently push the capsule during swallowing. The balloon contains a radiopaque ring that can
be used to confirm the correct positioning of the balloon in the stomach through an
abdominal x-ray. Finally, using a bag insufflator, the balloon is filled with 550 mL of fluid. The
catheter is then removed from the balloon by gently pulling it out. Another abdominal x-ray
is performed to confirm the correct balloon position in the stomach. After approximately 16
weeks, the balloon is designed to spontaneously deflate and is excreted through the

gastrointestinal tract.

4. Pre-procedure pharmacological therapy and follow-up:

Patients were treated with omeprazole 40 mg once daily starting 2 weeks prior to the
procedure and continuing throughout the end of the treatment. Intravenous (IV) 150 mg of
fosaprepitant (IVEMEND®) was administer 2 hours before placement. Immediately following
balloon placement, patients received 4 mg IV ondansetron, 20 mg IV butylscopolamine and
IV hydration. They were kept under observation at least for 4 hours. At discharge,
antiemetics (4 mg ondansetron PO) and anti-spasmodic (10 mg butylscopolamine PO) drugs
were prescribed as needed. All patients were maintained on a close follow up program to
prevent and identify possible adverse events: every week in the first month, then twice a
month until the end of the treatment. The anthropometric data were recorded at 1 (T1), 4
(T2), 12 (T3) and 16 (T4) weeks after balloon deployment. Nutritional counseling was
provided to every patient from the start of Elipse treatment. Patient followed a specific diet:
a liquid restricted diet for 1 day, pasty or creamy liquefied for 7-10 day and gradually

introduced a standard textured hypocaloric diet (1000-1200 kcal) throughout the treatment.
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A short questionnaire was administered during the first follow-up visit, to record length and
severity of symptoms (measured by means of a visual analogue scale (VAS) 0—10 scale) after
insertion, including vomiting, nausea, abdominal pain or discomfort and regurgitation.

STATISTICAL ANALYSIS:

Results are expressed as means and SD with 95% confidence interval (95% CI). All results
are reported as mean * standard error (SE). Statistical differences for single comparisons
were studied using t-tests for non-paired data. Multiple regression analysis was performed
to assess values for the VAS scale, BMI, weight, and waist circumference between time
points. A p-value < 0.05 £ SD was considered statistically significant. Statistical analysis was
carried out using SPSS/19.0 (SPSS, Chicago, IL, USA) and GraphPad Prism Version 5

(GraphPad Software Inc., San Diego, CA).

RESULTS:

1. Baseline characteristics:

A total of 324 patients were enrolled according to inclusion/exclusion criteria. At baseline,
194 patients were female (59%). The mean age was 45.77+11.1 years, mean weight
103.99+23.6 kg and mean BMI of 36.8+6.15 kg/m?. Patient’s demographics data at baseline
is reported in Table 1. MetS was present in 141 patients (43,5%). All patients demonstrated
good compliance on medical therapy and nutritional recommendations. The follow-up
program was completed by 98% of patients. In the majority of cases, an UE was not
performed prior the procedure. We performed an upper endoscopy in 107 patients (33%)

who reported gastrointestinal symptoms.

2. Tolerability and complications:
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Two hundred thirty-three patients swallowed the Elipse™ capsule uneventfully, in the
remaining cases (28%) a stylet device was used. All balloons were filled with 550 mL of the
provided filling fluid consisting of distilled water with potassium sorbate preservative. No
complications as a results of balloon deployment were recorded. Among symptoms noted
after insertion, nausea resulted the most common side effect (59%), followed by
regurgitation (45%), abdominal cramping pain (35.1%) and vomiting (12%). Symptom
severity was reported in Table 2. Nausea and abdominal pain or discomfort resulted in the
highest VAS scores. Symptoms resolved spontaneously within 3 days or by prescribed
medications. No serious adverse events (SAEs) were observed during the treatment. No
serious adverse event related to balloon excretion was recorded. Four balloons (1.3%) were
removed early for intolerance. Removals were done via gastroscopy (mean Procedure time
duration 7 min.) One emptied balloon (0.3%) was vomited uneventfully during 12th week
and another balloon (0.3%) deflated early and passed after 90 days (Table 3).

3. Impact of ELIPSE on weight and comorbidities

During the treatment with Elipse, all patients lost weight. We found a statistically significant
difference in weight loss after 16 weeks: the mean weight loss was 14.3 kg, total body
weight loss was 13.75%, mean percent excess weight loss was 51.3% and the mean BMI
reduction was 4.98 points kg/m?. Total-c and LDL-c level, waist circumference and FBG were
significantly decreased as compared to baseline (Table 4). The MetS incidence dropped to
15.1% after treatment. No significant change was observed in HDL-c and TGs levels.

DISCUSSION
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This study represents the first Italian multicenter experience conducted on patient with
overweight or obesity who underwent Elipse Balloon treatment. Our data are in line with

previous results reporting it as a safe and effective device.

Elipse is a novel weight loss device that does not require endoscopy or sedation for either
placement or removal, hence offering an option to individuals with overweight and obesity
who feel uncomfortable with endoscopy and anesthesia. The procedure is non-invasive,
simple, quick and the stylet is an easy-to-use device that is useful in case of difficulty in
swallowing. We record two early deflations of Elipse. One patient passed Elipse through
emesis, the other balloon was naturally excreted. Previous studies on gastric balloons have
reported early removal rates of 4.2% to 9.1% and one study reported three subjects who
excreted the Elipse balloon by emesis (121314 Accommodative symptoms after insertion
were mild, had short duration and resolved within few days. Nausea resulted the most
common side effect (59%), followed by regurgitation (45%), abdominal pain (35.1%) and
vomiting (12%). A recent systematic review and meta-analysis (** examined the rates of
nausea and vomiting after fluid-filled IGB placement reporting nausea in 394 out of 575
patients with a meta-analytic rate of 72.99% (95% Cl 69.54%—76.45%) and vomiting in 434
out of 575 patients with a rate of 76.95% (95% Cl 73.86%—80.05%). Our results indicate that
the combination anti-emetic therapy prescribed (fosaprepitant prior procedure and
ondansetron immediately following balloon placement) seems to be more effective in
improving gastric balloon accommodation symptoms. Elipse is an effective non-surgical
method for weight reduction as assessed after 16 weeks. We found a statistically significant
difference in weight loss as compared to baseline data: the mean weight loss was 14.3 kg,

total body weight loss was 13.75%, mean percent excess weight loss was 51.3% and the
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mean BMI reduction was 4.98 points kg/m?2. Elipse’s effect on weight is similar to other
intragastric balloons (IGBs), confirming that during IGBs treatment around 90% of the
weight is lost within the first 4 months (19, The average weight loss achieved with IGBs is
17.6 Kg or 12% total body weight loss after 6 months of treatment, with results being quite
consistent across studies 7). In our experience, Elipse produces a reduction of 13.75% total
body weight loss and is effective to significantly alleviate MetS, FBG and HbA1lc. Our results
echo the conclusion of Popov et al.,, which assessed the effect of IGBs on metabolic
outcomes associated with obesity. What is more important, meaningful weight loss induced
By Elipse translate in improvement of parameters of Mets, reducing its incidence in
overweight and obese patients. Mets indicates a cluster of clinical and metabolic factors
that increase the risk for type 2 diabetes mellitus (T2DM), coronary artery disease, and
stroke. In individuals with MetS, the risk of developing T2DM is five times greater and the
risk of stroke and myocardial infarction is three times higher as compared to normal/healthy
subjects (1011 |n addition, our results show that the remarkable weight loss appears to be
related with a meaningful improvement for FBG and HbAlc. The American Diabetes
Association uses the term “Prediabetes” to indicate a condition in which glucose levels do
not meet the criteria for diabetes but are too high to be considered normal. Patients with
prediabetes are defined by the presence of Impaired Fasting Glucose and/or Impaired
Glucose Tolerance and/or HbAlc 5.7-6.4% (39—47 mmol/mol). Prediabetes should not be
viewed as a clinical entity but rather as an increased risk for diabetes and cardiovascular
disease 1), To the best of our knowledge, this is the first report that has found a positive
effect with Elipse Balloon treatment on pre-diabetes, reducing the risk for diabetes in
individuals who are at high risk of developing it. It is well known that prediabetes is

associated with abdominal or visceral obesity, dyslipidemia with high TGs and/or low HDL-c,
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and hypertension. Limitations to our study include the lack of randomization and absence
of a control group that did not receive an IGB or another weight loss intervention.

Furthermore, we have not yet recorded data on follow-up after Elipse removal.

CONCLUSION

Our results are very promising and encouraging. At present, Elipse Balloon is the only non
surgical, non endoscopic and non pharmacological treatment effective in inducing a good
weight loss and resulting in a significant reduction of obesity-related metabolic conditions,
including metabolic syndrome and pre-diabetes. The absence of SAEs confirms the safety of
the Elipse balloon. Waiting for long-term results of Elipse treatment, we recommend a close

follow-up to promoting the weight loss maintenance after balloon therapy.

The authors certify that they have no affiliations with or involvement in any organization or
entity with any financial interest in the subject matter discussed in this manuscript and

report no conflicts of interest.

Keywords: Elipse®, intragastric balloons, non-surgical treatment, obesity and overweight,

obesity-related metabolic diseases.
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Table 3. Results on adverse events, number and percentage (%)

e _

Early removal 4 (1,3%)
(intolerance)

Early deflation 2 (0,6%)

Bowel obstruction 0 (0%)



Table 4. Changes in weight, waist circumference and metabolic factors before
and after treatment with the Elipse balloon; mean + SD

e m

Metabolic Syndrome (%)

Weight (Kg) 104,0 £ 23,6 89,7+21,9 < 0,0001

Waist Circumference (cm) 111,0 £ 16,2 95,2+9,7 <0,0001

Triglycerides (mmol/L) 135,2+77,3 133,4 + -
72,6

HDL cholesterol (mmol/L) 57,08 +9,7 58,15+8,7 -

LDL cholesterol (mmol/L) 125,0 + 43,9 101,1 + < 0,0001
32,21

Total cholesterol (mmol/L) 199,2 + 28,4 185,9 + <0,0001
26,5

HbA1c (mmol/mol) 42,1+11,8 37,0+11,0 <0,001

Fasting blood glucose (mmol/l) 5,9+0,85 5,4+0,82 <0,001



Table 1. Patient’s demographics data at baseline, mean + SD

Patients’ demographics at baseline (n. 324)
(F: 59%; M: 41)

Age mean * SD years (range ) 45,77 + 11,1
Race Caucasian 100%
Mean BMI £ SD 36,8 £ 6,15

Weight (Kg) £ SD 103,99 + 23,6



Table 2. Symptoms assessment score by visual analog scale (VAS), mean + SD

VAS score symptoms (Scale: 1-10)

Vomit
Nausea
Pain or discomfort

Revival

3,65%3,3
5828
563,0

4,2+3,3
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