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Abstract: Endoscopic bariatric therapies (EBTs) are endoscopic procedures indicated for weight loss in
the obese population. They are shown to be safe and effective for patients who do not quality for bariatric
surgery. There are currently no randomized controlled studies comparing bariatric surgery with EBTs.
However, EBTs are more cost effective and have fewer complications. This review will examine currently

available EBTs with published data.
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Introduction

Obesity has become a worldwide epidemic and is associated
with increased all-cause and cardiovascular mortality, as
well as diabetes, hypertension, and hyperlipidemia (1).
Lifestyle modifications serve as the foundation of treatment,
comprised of diet, exercise, and behavioral changes. Patients
often find it difficult to maintain a healthy weight with
lifestyle interventions alone.

Several pharmacological agents are FDA approved
for weight loss. They include Orlistat, Phentermine,
Phentermine/Topiramate, Locaserin, Naltrexone/
Bupropion, and Liraglutide. They are approved for patients
with BMI >27 kg/m’ with one obesity complication or BMI
>30 kg/m’. They are shown to have modest benefits, with
studies calculating 3-7% total body weight loss (TBWL) at
1 year, and are generally not well tolerated (2).

Bariatric surgery is indicated for patients with BMI >
40 kg/m’ or BMI >35 kg/m’ with one comorbidity. Roux-
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en-Y gastric bypass and sleeve gastrectomy are the
most common procedures. Excess weight loss (EWL) at
12 months was demonstrated to be 63-72% and 52-70%,
respectively (3). However, barriers to surgery such as
low referral rates, limited access, and cost, result in 1%
to 2% of eligible patients ever getting the procedure (4).
Bariatric surgery also poses major adverse events such
as anastomotic ulceration, stenosis, fistulas, intestinal
obstruction, and surgical leaks (5). Complication rates
range between 7-10%, and the likelihood of major
complications is 4% (6).

In this review, we discuss novel endoscopic bariatric
procedures that can be used for patients who fail lifestyle
or pharmacological therapies, and for patient not eligible
for or not interested in a surgical procedure. This review
focuses on mechanisms, as well as efficacy and safety data.
The EBT are separated into gastric interventions and small
bowel interventions (3,7-14).
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Figure 1 Gastric endoscopic bariatric therapies (17). POSE, primary obesity surgery endoluminal.

Gastric interventions
Intragastric balloons (I1GBs)

IGBs function by taking up space in the stomach, thereby
leading to an early sense of fullness and delayed gastric
motility. They also work by altering gastric hormones such
as ghrelin and cholecystokinin (15,16). The value of IGBs
in relation to gastric bypass surgery is that while they may
not lead to as significant weight loss reduction, they are
indicated at a lower body mass index (BMI) threshold of
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30-40 kg/m’ and have overall fewer side effects. There are
currently three FDA approved IGBs—Orbera, ReShape,
and Obalon—and two pending FDA approval—Elipse and
Spatz. The three FDA approved IGBs all have a 6-month
implantation time. The ReShape, Orbera, and Spatz
balloons are endoscopically placed, while the Obalon and
Elipse balloons are swallowed in a capsule. Randomized
control trials have been promising in showing that IGBs
lead to significant weight reduction compared to control
groups (Figure 1, Table 1).
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Table 1 Intragastric balloons
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Treatment Tvoe FDA approval Maximum %TBWL at % TBWL at Adverse events

or device yp PP implantation time balloon removal 12 months

ReShape Balloon BMI 30-40 with 1 obesity 6 months 6.8-11.4% Gastric ulceration -10%,

Duo (double) related comorbidity, age 22-60 balloon deflations 6%

Orbera Balloon BMI 30-40 with 1 obesity 6 months 10.2-11.8% 7.60%  Early removal 7%,
(single) related comorbidity, age 22-60 migration 1.4%

Obalon Balloon BMI 30-40, age 22-60 6 months 6.6-10.0% 6.90% Unable to tolerate balloon
(triple) 8%

Spatz ABS Balloon No 12 months 14.9% N/A Early removal 7%

(adjustable)

Elipse Balloon Balloon No 4 months 10.0-15.1% 5.90% Nausea/vomiting
(single)

BMI, body mass index; TBWL, total body weight loss.

Table 2 Most common adverse events IGB

Adverse event ReShape Duo (%) Orbera (%) Obalon (%)

Vomiting 86.7 86.8 17.3

Nausea 61.0 75.6 56.0

Abdominal pain 54.5 57.5 72.6

Gastric ulcer 35.2 0.0 0.9

Dyspepsia 17.8 21.3 16.9

IGB, intragastric balloon.

Orbera ReShape

The Orbera Intragastric Balloon System (Apollo
Endosurgery, Austin, TX) is a single balloon that is
endoscopically placed and filled with saline. The balloon
is left in place for 6 months, then endoscopically removed.
The Orbera is the most commonly used IGB in the world,
with close to 300,000 devices already distributed (18). A
meta-analysis of 17 studies totaling 1,638 patients showed
TBWL of 11.3% and EWL of 25.4% at 12 months (19).
This balloon system demonstrated the greatest amount of
weight loss compared to the other two FDA approved IGBs,
though this is possibly related to study design (20). The
majority of complications were minor, including complaints
of nausea, vomiting, and abdominal pain. Up to 23.3%
of patients experienced nausea and vomiting and 19.9%
experienced abdominal pain (21). Many of these complaints
gradually decreased over time. More serious complications
such as obstruction or perforation did occur, but these
incidences were rare and happened in many patients with

prior history of gastric surgery (19) (Table 2).
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The ReShape Duo Integrated Dual Balloon System
(Reshape Medical, San Clemente, CA) consists of two
balloons that are endoscopically placed and filled with
saline. It is removed at 6 months. The REDUCE Pivotal
Trial was a randomized sham-controlled trial that followed
326 patients for two years and compared the dual balloon
system (DBS) to sham endoscopy, with both groups also
having diet and exercise interventions. The study found
25.1% EWL in the DBS group compared to 11.3% in the
sham group (7). The serious adverse event (SAE) rate was
7.5%, but 75% of these events were self-limiting symptoms
such as nausea, vomiting, and abdominal pain (22).

Of note, a recent safety review of Orbera and ReShape
showed that from 2006 to 2017, these two IGBs were
associated with 33 deaths, with Orbera specifically involved
in 27 of them (23). From 2016 to 2018, 12 deaths worldwide
have been associated with Orbera and ReShape, some of
which may have been directly related to balloon placement
or removal. The FDA continues to monitor closely and
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has issued a safety alert warning for healthcare providers
and patients with information about possible death with
these devices. The FDA recommends that healthcare
providers instruct patients of potentially life-threatening
complications, monitor patients closely, and report any
adverse events (24).

Obalon

The Obalon Balloon System (Obalon Therapeutics,
Carlsbad, CA) is also designed to be in place for 6 months,
but it differs from Orbera and ReShape in that it is
swallowed rather than endoscopically placed. Obalon
consists of three balloons that are filled with gas rather
than saline, with balloons placed at month 0, month 1, and
month 3. In the SMART trial, 387 patients with a BMI
between 30 and 40 kg/m’ were followed for two years as
part of a double-blind, randomized sham-controlled trial.
It was shown that patients who swallowed the gas balloons
had 7.1% TBWL compared to 3.6% in sham controls,
with a mean difference of 3.5%. The responder rate, which
was defined as at least 5% TBWL at the 2-year mark, was
66.7% in the Obalon group (11). The most common side
effects were nausea, vomiting, and abdominal pain, with
rare incidences of balloon deflations. Overall, the SAE
rates were lowest in Obalon compared to that of Orbera or
ReShape (17).

Spatz (not FDA approved)

The Spatz Adjustable Balloon System is a silicone
sphere with an attached inflation catheter that allows for
adjustment of filling volumes. This is to accommodate
changes in weight loss goals or to help better control side
effects. It is pending FDA approval and was designed to
be endoscopically removed at 1 year, which is an effort
to address premature device removal in the current
FDA approved IGBs. Preliminary studies have shown
promising results. A German study tracked 110 patients
with BMI greater than 27 kg/m’ and demonstrated an
average EWL and waist-girth reduction of 16.0 kg and
11.3 cm, respectively, at 12 months with Spatz; no serious
complications were noted (25). A prospective study of
patients who underwent Spatz from 2012 to 2014 showed
a median weight loss of about 20 kg at 12 months, without

any severe complications (26). Another two prospective
studies reported 45-48% EWL at 12 months (27,28). A
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recent FDA trial demonstrated 14.9% TBWL at balloon
removal.

Elipse (not FDA approved)

The Elipse Balloon is another IGB pending FDA approval,
and similar to Obalon, it was designed to be swallowed. It
is unique in that it does not require endoscopy for removal.
The Elipse is a single, fluid-filled balloon that remains in
the stomach for 4 months, after which it self-degrades and
passes in the stool. One multicenter prospective study of
135 patients showed a mean weight decrease and mean
TBWL of 13 kg and 15.1%, respectively, at 4 months.
Side effects included nausea reported by all patients on the
first day of insertion and diarrhea and colicky abdominal
pain after balloon deflation. Early vomiting, deflation,
and removal of the balloon were also noted, but these all
occurred in less than 3% of patients. One patient had small
bowel obstruction that was resolved with laparoscopic
enterotomy (29). Another prospective study of 51 patients
demonstrated average total weight loss of 8.8 kg and
TBWL of 10.4% at the 4-month mark. Symptoms during
insertion such abdominal pain and nausea and vomiting
were profound, with an average severity of 9.5 out of 10
during the first three days. However, a majority of these
symptoms resolved with appropriate medical therapy. Upon
removal of the balloon, diarrhea and abdominal discomfort
were the most common side effects, but these were less
severe and mainly resolved on their own (30).

IGBs in combination with bariatric surgery

While IGBs have proven to be effective at reducing weight
alone, there are also studies that emphasize the important
role of IGBs in conjunction with bariatric surgery to achieve
long-term weight loss goals. In one study that followed
271 patients over the course of 60 months, it was found that
IGB alone led to 9.04% EWL, whereas IGB plus gastric
banding led to 32.9% EWL and IGB plus staple procedure
led to 52.8% EWL (31). Another study was carried out
in Turkey that followed 25 patients who underwent
BioEnterics IGB procedure. It showed that while there
was initially 46.9% EWL at six months, almost all the
patients regained the weight back at the next 6-month
follow up after balloon removal (32). The authors of this
study concluded that IGB therapy alone is not particularly
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Figure 3 TPS weight loss vs. control (37). TPS, transpyloric shuttle.

effective at long-term weight loss, but they may be used as a
bridge to surgery to help improve morbidity and mortality.

Transpyloric shuttle (TPS)

The TPS is an FDA-approved device that consists of a
large silicone ball that is connected to a smaller one via
a tether. It is delivered into the stomach, where the large
ball floats around freely and the smaller weight traverses
the pylorus and rests in the proximal duodenum. When
food is ingested, peristalsis shifts the larger ball onto the
pylorus, causing a temporary obstruction that delays gastric
emptying. The TPS is designed to stay in the stomach for
12 months. It is indicated in patients with a BMI between
35-40 kg/m’ or a BMI between 30-34.9 kg/m’ with an
associated medical condition (such as diabetes) who have
been otherwise unresponsive to traditional therapies (33).
According to the pivotal trial that led to FDA approval
of the device, patients treated with TPS had about 9.3%
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TBWL compared to 2.8% in sham controls at 12 months; it
was also noted that 66.8% of TPS patients achieved at least
5% TBWL at the 12-month mark (34). The most common
side effects were nausea, upper abdominal pain, vomiting,
and dyspepsia, with a majority of these symptoms rated
as mild to moderate. Another small study of 20 patients
showed that there was 15% TBWL at 6 months with the
‘TPS (35) (Figures 2,3).

Aspiration therapy

The AspireAssist System is an FDA approved device
that is a modified percutaneous gastrostomy (PEG) tube
designed to remove approximately 30% of ingested meals.
It is approved for a BMI range between 35 and 55 kg/m’.
The mechanisms behind weight loss are two-fold:
removal of calories and decrease in food intake, with the
former driving the majority of the weight loss. One open
label randomized control trial showed 14% TBWL at
12 months with aspiration therapy (AT) compared to
4.9% in controls. The most common adverse events were
peristomal granulation tissue, post-operative abdominal
pain, irritation at the tube site, and nausea, but 99%
of these events were considered mild to moderate and
managed conservatively (38). A post-market study that
tracked 201 AT patients over 4 years showed mean TBWL
of 18.2%, 19.8%, 21.3%, and 19.2% at 1, 2, 3, and 4 years,
respectively, which suggests AT is durable and has good
outcomes for long-term weight loss. It was also noted that
there were significant decreases in HbAlc, triglycerides,
blood pressure, and fasting blood glucose levels (39).
Another study conducted a year later confirmed the results
of the post-market study: 58 AT patients had steadily
increasing TBWL of 14.2%, 15.3%, 16.6%, and 18.7%
at 1, 2, 3, and 4 years, respectively (40). In both studies,
side effects were minor, with most of them consisting of a
similar type to that of traditional PEG tubes (Figure 4).

Transoral outlet reduction (TORe)

TORe was designed specifically for post-Roux-En-Y
gastric bypass (RYGB) surgery patients with weight
regain. It involves endoscopic suturing at the gastrojejunal
anastomosis (GJA) site to reduce the size of the stomal
opening. Normally after RYGB, the stomal opening is
reduced to a small size, with a GJA of less than 10 mm
as considered normal (42). By delaying the emptying of
gastric contents, thereby preserving satiation, RYGB is
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very effective at reducing weight initially, with statistics
estimating an average EWL of 65-80% after 2-3 years (43).
However, over time the stoma often gradually dilates,
which can result in weight regain. One long-term follow
up study of 150 post-RYGB patients demonstrated that
8.6 years after surgery, the average GJA opening was
24.1 mm, with an average weight regain of close to 50% of
lost weight from RYGB (44). Thus, the intention of TORe
is to re-reduce the size of the stomal opening. So far, three
separate large group studies have shown the effectiveness
of TORe, with an average weight loss of 7.8, 8.5, 10.5 kg
at the 12-month mark (42,44,45) (46). One retrospective
study of 70 patients from 2009 to 2018 showed specifically
that patients with at least 85% stoma diameter reduction
experienced significantly greater EWL. The most common
side effects of this procedure were nausea, vomiting,
constipation, and throat pain, with rare occurrences of
bleeding and severe narrowing at the GJA aperture (47)

(Figure 5).
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Primary obesity surgery endoluminal (POSE) (not FDA
approved)

POSE (USGI Medical, San Clemente, CA) uses the
incisionless operating platform (IOP) to create full thickness
gastric tissue plications along the fundus and distal body.
The IOP consist of four ports, a combination of a grasper,
a probe with helical tip, and a catheter system that delivers
suture anchors. A prospective observational study of
147 patients demonstrated that POSE was well tolerated,
had no serious adverse events, and at 12 months TBWL
was 15.1% and EWL was 44.9% (48). The MILEPOST
trial was a randomized multicenter study of 43 patients
that compared POSE with lifestyle therapy vs. lifestyle
therapy alone (49). In the POSE group, EWL and TBWL
was 45.0 and 13.0%, respectively, compared to 18.1% and
5.3% in the lifestyle modification group, respectively. The
ESSENTIAL trial was a randomized sham-controlled
trial of 332 patients that compared POSE to lifestyle
modification. POSE participations demonstrated 4.9%
TBWL uvs. control of 1.38% TBWL (20). Major adverse
events in the ESSENTTAL trial included bleeding, hepatic
abscess, abdominal pain, nausea, and vomiting. Of note,
immediately after POSE, delayed gastric emptying had
been observed but normalizes after 6 months. Ghrelin
and increased peptide YY has also been implicated in its
efficacy (50). Additionally, the IOP has had FDA approval
since 2006, however it is approved for indications other
than bariatric surgery.

Endoscopic sleeve gastroplasty (ESG) (FDA approved
device, off label for obesity)

ESG is a minimally invasive procedure that uses the
Overstitch Endoscopic Suturing System (Apollo Endosurgery,
Austin, TX). Full thickness sutures are placed along the
greater curvature of the stomach through the gastric wall
with the help of a helix device to capture tissue to create
a sleeve shaped stomach. The Overstitch Device contains
a needle driver, a suture anchor, and a handle to transfer
the suture (51). Multiple case series have shown successful
weight loss. TBWL of 17.6-19.0% at 12 months and EWL
of 54% also at 12 months have been shown (51-54). A
large study of 213 patients demonstrated TBWL of 18.7%
at 24 months. The study also demonstrated improvement
in T2DM, HTN, and hypertriglyceridemia (55). Major
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Figure 5 Transoral outlet reduction (44).

adverse events included abdominal pain and nausea in
20-80% of patients, and procedure related events were rare
but included bleeding, pneumoperitoneum, and pulmonary
embolism. A meta-analysis of 1,772 patients demonstrated
clinically significant weight loss and a low rate of adverse
events. At 6 months, mean TBWL was 15.1%, decrease
in BMI was 5.65 kg/m’, and mean EWL was 57.7%.
Weight loss was sustained at 12 months and 24 months,
mean TBWL 16.5% and 17.2%, respectively. Severe
adverse events rate was 2.2% and included pain requiring
hospitalization, upper GI bleed, or peri-gastric leak (56). An
international multicenter analysis of 193 patients reported
sustained weight loss at 6 and 12 months. Mean TBWL
was 14.25% and 15.06%, respectively, and mean EWL
as 56.15% and 59.41%, respectively. Significant adverse
event rate was 1.03% (57). A case series of 1,000 patients
demonstrated that at 6, 12, and 18 months, mean
% TBWL was 13.7%, 15.0%, and 14.8% respectively.
"Twenty four patients were readmitted for pain, procedure
reversal, bleeding, or fever (58). A study of 1,600 patients
demonstrated at 6, 12, and 18 months a mean % TBWL
was 15.8%, 17.1%, 17.3%, respectively (59).

Additional studies have looked at ESG compared to
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surgical weight loss procedures. A retrospective study
compared 54 ESG patients with 83 matched laparoscopic
sleeve gastrectomy (LSG) patients. At 1 and 6 months,
mean % TBWL in ESG patients was 9.8% and 17.1%,
respectively. For LSG, mean % TBWL was 6.6% and
23.6%, respectively. In patients with BMI <40 kg/m’,
% TBWL at 6 months was only slightly better for LSG than
ESG groups, therefore ESG is a good option, particularly in
this subset of patients, because most are not eligible for LSG.
Although ESG had significantly less weight loss, there were
lower adverse events, 5.2% vs. 16.9% in LSG patients (60).
There is a significant rate of post-LSG GERD which is not
seen after ESG.

ESG has shown to be safe and effective in children and
adolescents as well. A study of 109 children and adolescents
in Saudi Arabia demonstrated mean % TBWL at 6, 12,
18, and 24 months was 14.4%, 16.2%, 15.4%, and 13.7%,
respectively, with no significant morbidity or mortality (61)
(1able 3, Figures 6,7).

Botox (FDA approved device, off label for obesity)

Botulinum toxin is injected into the stomach wall and
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Table 3 Serious adverse events in ESG in 1,607 cases (59)

Adverse event Events (%)
Intraabdominal collection 7 (0.4)
Hemorrhage requiring intervention 6 (0.4)
Refractory symptoms requiring reversal 3(0.2)
Pneumoperitoneum/pneumothorax 1(0.1)
Pulmonary embolism 1(0.1)
Perforation or death 0

ESG, endoscopic sleeve gastroplasty.

Figure 6 Cross sectional view (62).

delays gastric emptying and inhibits Ghrelin (64). There
are a wide range of techniques. Five to 20 injections of
100-500 IU of Botulinum Toxin A into the antrum is
usually done. Randomized controlled trials are been mixed.
A trial of 24 patients with 200 IU injections demonstrated
statistically significant weight loss and delayed gastric
emptying at 8 weeks (65). A double blinded RCT of
60 patients demonstrated significant difference in in gastric
emptying after 2 weeks but no statistically significant
weight loss at 16 weeks (66). Adverse events associated in
this procedure are minimal, and include HTN, GERD,
nausea. Because it is tolerated well without reported major
complications, the procedure is a popular alternative to
other endobariatric options.

Small bowel interventions
Duodenal-jejunal bypass liner (not FDA approved)

Endobarrier (GI Dynamics, Lexington, MA) is a duodenal-
jejunal bypass liner that functions as a malabsorptive device.

© Translational Gastroenterology and Hepatology. All rights reserved.
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It anchors from the duodenal bulb to the proximal jejunum
for 12 months. It is thought to potentiate blood sugar
and gut hormones including ghrelin and glucagon like
peptide 1 (67), however its mechanism is not completely
understood. A 2015 meta-analysis of 11 RCTs demonstrated
an EWL of 35.3% at 12 months vs. 9.4% EWL in control
group (68). The impact of EndoBarrier on Diabetes
Mellitus is unclear as results are conflicting. A meta-analysis
showing an improvement of HbAlc of 1.5% after 52 weeks
and another reporting no significant reduction. Safety
analysis of 71 implantations showed serious adverse events;
migration in 4.9%, GI bleed in 3.9%, sleeve obstruction
3.4%, and early device removal was in 18% (19). The FDA
clinical trial, the ENDO trial, is on hold due to 7 cases of
hepatic abscesses with an incidence of 3.5%, surpassing the
safety threshold of 2% (69).

Gastroduodenojejunal bypass sleeve (GFBS) (not FDA
approved)

The GJBS (ValenTx, Inc., Maple Grove, MN) induces
weight loss by mimicking RYGB via three mechanisms:
food restriction, exclusion of food from stomach and small
bowel, and exposure of undigested food to jejunum. It is
placed at the GE junction and extends to proximal jejunum
in a combined endoscopic and laparoscopic procedure.
It is left in place for 12 months. The first clinical trial of
12 patients reported a 3-month EBWL of 39.5% (70). A
12-month trial of 12 patients revealed an EBWL of 35.9%,
however 4 patients also had partial cuff detachment (71).

Duodenal mucosal resurfacing (DMR) (not FDA approved)

The Revita DM (Fractyl Laboratories, Inc., Lexington, MA)
uses a catheter to hydrothermally ablate the duodenal mucosa
which results in improved glycemic control. The duodenal
mucosa in T2DM patients is abnormally hypertrophied,
and has hyperplasia of the enteroendocrine cells. Ablation
allows for resetting of these cells. A non-randomized, single
arm, proof of concept study was performed in 39 patients
with T2DM (mean A1C 9% and BMI 31 kg/m’). Long
and short ablations were performed at 9 or 3 cm in the
duodenum (72), at 3 months A1C improved by 2.5% and
1.2% respectively, at 6 months A1C improved by 1.4% and
0.7% respectively. Of note, there was no correlation between
magnitude of weight loss and glycemic improvement. An
international multicenter open-label study of 46 patients
reported mean A1C decreased (-10+2 mmol/mol), fasting
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Figure 7 Endoscopic sleeve gastroplasty. (A) APC markings on anterior wall, greater curvature and posterior wall. (B) The tissue helix. (C)

Release of the T-tag. (D) Gastric sleeve completed (63). APC, argon plasma coagulation.

glucose improved (-1.7+0.5 mmol/L), weight was modestly
reduced (-2.5 kg), and HOMA-IR improved (-2.9£1.1).
Of the 52% that had at least one adverse event, 81% was
of them were mild (73). The Revita-2 trial by Fractyl
Laboratory examined DMR for T2DM patients with and
without NAFLD. A 1.2% reduction of HbAlc 24 weeks was
demonstrated, and a 32% relative reduction in liver fat at
12 weeks was shown (74,75).

Self-assembling magnets (not FDA approved)

The Incisionless Magnetic Anastamosis System (IMAS)
(GI Windows, Inc., West Bridgewater MA) utilizes self-
assembling octagonal magnets that are delivered into the
terminal ileum and proximal jejunum via simultaneous
colonoscopy and endoscopy to form an anastomosis. The
anastomosis is larger than would otherwise be possible
through solely endoscopic delivery. The magnets are then
passed through the stool after several days, leaving a bypass
from jejunum to ileum. The partial jejunoileal bypass
diverts bile acids and nutrients into the ileum thus allowing

© Translational Gastroenterology and Hepatology. All rights reserved.

for decreased absorption. A single arm pilot study showed
that in 10 patients, the anastomosis was patent at 1 year with
an average TBWL of 14.6% (40.2% EWL at 12 months).
Additionally, it showed reduction of A1C by 1.9% in four
patients with T2DM and by 1.0% in three participants with
prediabetes (71).

Conclusions

There currently exists a tremendous unmet need for obesity
patients. Pharmacotherapy and lifestyle interventions have
been shown to have only modest results. Bariatric surgery,
though effective, remains inaccessible to many patients
due to cost, complications, and invasive nature. In this
review, we identified several endoscopic bariatric treatment
options. They are minimally invasive, reversible, effective,
cheaper, and safer for surgical candidates. Additional studies
are needed on long term efficacy, outcomes of metabolic
diseases, and head to head RCTs. However, the future of
obesity medicine lies in a multidisciplinary approach that
requires a combination of treatment strategies.
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