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Abstract

Obesity is a chronic, relapsing, multi-factorial disease characterized by abnormal or excessive
adipose tissue accumulation that may impair health and increase disease risks. Despite the ever-
increasing prevalence and economic and societal burden, the current approaches to treat obesity
are not standardized or generally effective. In this manuscript, we describe a current working
paradigm developed by a consensus approach for the multidisciplinary treatment of obesity in the
Gl practice. Obesity should be managed as a continuum of care focusing on weight loss, weight
loss maintenance and prevention of weight regain. This approach needs to be disseminated
throughout the health care system, coordinated by a multidisciplinary team and include
gastroenterologists who are in a unique position to address obesity. Gastroenterologists are in the
front line of managing the morbidity resulting from obesity, and have expertise in use of the
essential tools to manage obesity: nutrition, pharmacology, endoscopy and surgery.
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Introduction

Obesity is a multi-factorial disorder based on genetics, biological, microbial, and
environmental factors that promote a positive energy balance mainly driven by an increased
food intake and decreased energy expenditure (1,2) that lead to excess weight gain, adiposity
and increased risk of diseases (3), including cardiovascular disease (4), type-2 diabetes
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mellitus (5), sleep apnea (6-9), cancer (10), reproductive disorders (11), endocrine disorders
(12), psychological disorders (13-16), bone, joint and connective-tissue disorders (17,18),
and gastrointestinal disorders (19). In fact, obesity is associated with the top ten causes of
death and with co-morbidities before death (20).Treating obesity decreases mortality and
improves the associated co-morbidities.

In this manuscript, we describe a recently proposed working paradigm for the treatment of
obesity in the Gl practice. Obesity should be managed as a continuum of care focusing on
weight loss, weight loss maintenance and prevention of weight regain. This continuum of
care should be coordinated by a multidisciplinary team that includes gastroenterologists
because of their expertise in nutrition, pharmacology, endoscopy and surgery.

Step 1: Define the Treatment Goal

Once the patient is ready to be treated for obesity, a management program should focus on
three main goals: 1) weight loss, 2) weight loss maintenance and 3) prevention of weight
loss regain. Each stage of obesity management needs to be addressed separately and all the
stages are equally important. Thus, maintenance of weight loss, and prevention of weight re-
gain after initial successful weight loss (avoiding the yo-yo effect) are essential aspects of
ongoing care (21). In the weight loss phase, the goals should be realistic and based on the
evidence on the associated health benefits associated with the degree of weight loss, rather
than focusing on cosmetic improvements. An initial and realistic weight loss goal should be
moderate; the usual recommendation is 5-10% reduction in total body weight. Losing 5-10%
is sufficient to have a significant improvement on insulin resistance, hypertension, fatty liver,
weight-bearing joint arthritis, obstructive sleep apnea and all cardiovascular risks factors
with exception of serum LDL levels (22,23). In addition, losing more that 15% total body
weight is associated with a reduction of cardiovascular mortality and morbidity (24). Thus,
multidisciplinary obesity management programs should aim for higher initial weight loss.
Subsequently, similar emphasis should be given to maintain the weight loss achieved and to
avoid rapid weight regain. Finally, when patients have successfully lost weight and
maintained the new weight level for over a year, follow up and education should be
maintained consistently to avoid weight regain (Figure 1) (21).

Selection of Therapy in Patients with Obesity

The selection of therapy for the obese patient should be accomplished by a multidisciplinary
team, in which physicians’ partner with other professionals to provide a comprehensive
assessment and intervention. The physician typically has training in obesity medicine or is a
gastroenterologist with expertise in nutrition, and the team includes a bariatric surgeon, a
mid-level provider (physician assistant, nurse practitioner or nurse), a registered dietitian
nutritionist, a behavioral therapist (e.g. psychiatric social worker, psychiatrist or
psychologist), a physical therapist and medical assistants. From the initial contact with the
patient and through the continuum of care, the team, including ancillary staff, should
embrace obesity as a chronic medical problem, deal respectfully and foster motivation and
inspiration to achieve the proposed goals.
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There are typically two different scenarios when approaching a patient with obesity: the
patient may specifically be referred or seek care for obesity; alternatively, the patient with
obesity presents with another medical condition. In the latter scenario, the physician needs to
decide whether it is appropriate to embark on discussion of obesity during that visit and
assess patient’s readiness to embark on a weight management program. If the patient is not
ready for such a commitment, the subject should be not forced to do so.

The recommendation not to embark on a weight management program is predicated on the
practical notion that it is essential for gastroenterologists who see many patients with
obesity-related comorbidities, such as nonalcoholic fatty liver disease, reflux esophagitis,
gallbladder disease, pancreatitis and colon cancer, and cannot pursue obesity management in
patients who are not committed to do so.

If the patient is ready to discuss their obesity, the 2013 American Heart Association (AHA)/
American College of Cardiology (ACC)/The Obesity Society (TOS) Guideline for the
Management of Overweight and Obesity in Adults recommends that the clinician partner
with the patient to assess whether the patient is ready to undertake the measures necessary to
achieve weight loss before beginning comprehensive counseling efforts (25). The 5 As (Ask,
Advise, Assess, Assist and Arrange), originally developed for smoking cessation, serve as an
effective tool for obesity counseling (26). Motivational interviewing using open-ended
questions, affirmation, reflections, and summaries (OARS) is another useful tool (27,28).

The next essential step is to introduce the phases and expectations of the weight
management program (see goals above). The physician or other members of the team
evaluate several personal factors for the individual patient: dietary patterns, physical activity,
abnormal behaviors and psychosocial concerns, medical comorbidities, secondary causes of
weight gain, potential barriers to weight loss, prior attempts at weight loss and weight gain,
current medications, family history and comorbidities such as cardiovascular disease,
diabetes (e.g. by urinalysis or finger stick blood glucose) and obstructive sleep apnea [using
validated sleep apnea questionnaires or the sleep apnea clinical score (29)]. With the
assessment completed, the multidisciplinary team can suggest the appropriate intervention
based on the health needs, expected weight loss, the patient’s wishes and expectations
according to the patient’s BMI (Table 1 or NIH recommendations) or individualized to the
patient’s phenotype, such as behavioral or psychological issues associated with
documentation of accelerated gastric emptying of solids (30).).

Obesity Interventions

The comprehensive obesity intervention should be tailored to the individual and to the phase
in the weight management program, low calorie during the weight loss phase, and normo-
caloric diet and increased physical activity during the weight loss maintenance phase. In
both phases of weight loss intervention and maintenance of weight loss,, the diet, physical
activity and behavioral program are the cornerstone of treatment (Figure 1); the team can
consider adding tools (medications, endoscopy or surgery) to facilitate adherence to the
program and counteract the metabolic slow-down seen with weight loss. It is important to
emphasize to the patient that these tools will only assist and support the lifestyle changes.
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The 2013 Obesity Guideline suggests that is essential to create an energy deficit below that
required for energy balance: 1200-1500kcal/day for women, and 1,500-1800kcal/day for
men; or an energy deficit of 500kcal/day for women or 750kcal/day for men below the
estimated daily energy requirement (25), or more aggressive under the supervision of the
multidisciplinary team. A very low calorie diet may be considered if there is adequate
supervision, avoiding its use in pregnant or breast-feeding women or in adolescents, and
prevention of micronutrient or vitamin deficiencies or monitoring for development of
symptomatic gallstones.

In the phases of weight maintenance and prevention of weight regain, patients should
consume a normo-calorie diet and avoid resuming the “previous” high-calorie” diet. These
recommendations can be given by the team’s registered dietitian nutritionist or a commercial
weight loss program. A recent review of 45 studies involving commercial weight loss
programs based on diet and behavioral modification (which included 39 randomized,
controlled trials) showed that, at 12 months, the commercial diets achieved greater weight
loss than control/education and counseling: Weight Watchers® by >2.6%, Jenny Craig®
>4.9%, and very-low-calorie programs (e.g. Medifast® and OPTIFAST®) >4.0%. These
commercial programs incorporate group sessions (e.g. Weight Watchers®) or more
expensive 1-on-1 counselling (e.g. Jenny Craig®) (31). Partnering with a commercial
program is an acceptable strategy, especially if behavioral or group sessions are not easily
available in the Gl practice.

Physical Activity

A comprehensive lifestyle intervention program should include increased aerobic physical
activity (such as brisk walking) for 2150 min/week (equal to =30 min/day most days of the
week), and a goal of >10,000 steps per day. Higher levels of physical activity, approximately
200 to 300 min/week, are recommended to maintain the weight lost or minimize (and
hopefully prevent) weight regain in the long term (>1 year) (32).

Behavioral Therapy

The diet and physical activity can be integrated with an established health center, work place
or commercial behavior program to facilitate adherence to diet and activity
recommendations including regular self-monitoring of food intake, body weight, physical
activity, food cravings, emotional or binge eating. These same behaviors are recommended
to maintain lost weight, with the addition of frequent (i.e., weekly or more frequent)
monitoring of body weight (25).

Pharmacology

Medications approved for management of obesity should be used as a second approach,
always in combination with a comprehensive lifestyle program for patients with BMI
>30kg/m? or BMI 227kg/m? with weight-related co-morbidities such as hypertension, type 2
diabetes, dyslipidemia and obstructive sleep apnea (25). Table 2 provides an overview of the
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medications approved for long-term use including expected outcomes, contraindications and
side effects. A recent network meta-analysis of twenty-eight randomized clinical trials with
29,018 patients (median age, 46 years; 74% women; median baseline body weight, 100.5kg;
median baseline body mass index, 36.1kg/m?) reported efficacy of the different drugs
compared to the median 23% of placebo participants who had at least 5% weight loss. High
attrition rates (30%-45% in all trials) were associated with lower confidence in estimates
(Figure 2 and Table 3) (33). We include below brief summaries of FDA-approved
pharmacotherapy options. Prescribers should refer to each product label for additional detail.
One approach is to prescribe medication and monitor its efficacy or adverse effects over 3-6
months before replacing with another approved medication. An alternative approach is to
select the first medication based on overall appraisal of phenotype. For example, in patients
with extremely strong appetite or hyperphagia, a centrally acting medication (lorcaserin,
bupropion-naltrexone, or phentermine-topiramate) might be the drug of first choice. In
contrast, patients with documented acceleration of gastric emptying would be excellent
candidates for a long acting GLP-1 receptor agonist.

Phentermine (Adipex ®)

Phentermine was approved by the FDA in 1959 (34). It is approved only for short-term use
(three months). Phentermine is an adrenergic agonist, which promotes weight loss by
activating the sympathetic nervous system, causing an increased resting energy expenditure
and appetite suppression (35). The recommended dosage of phentermine is 15 to 37.5mg
orally once daily, but dosage should be individualized to achieve adequate response with the
lowest effective dose.

Orlistat (Xenical®)

Orlistat was approved by the FDA in 1999 for chronic weight management (34). It is also
available as an over-the-counter medication (Alli®) (36). Orlistat reduces fat absorption
from the gastrointestinal tract by inhibiting pancreatic and gastric lipases (37). The
recommended dosage of orlistat is one 120-mg capsule (Xenical®) or one 60-mg capsule
(Alli®) three times a day with each main meal containing fat. Additionally, patients should
take a multivitamin to ensure adequate intake of fat soluble vitamins.

Phentermine/topiramate ER (Qsymia®)

Phentermine and topiramate extended release (ER) was approved by the FDA in 2012 (34).
Topiramate, a drug approved for treatment of epilepsy and migraine, reduces caloric intake
by modulation of gamma-aminobutyric acid receptors, inhibition of carbonic anhydrase, and
antagonism of glutamate, which reduce food intake by decreasing appetite and increasing
satiation (38). Phentermine/topiramate ER is available in four doses, which should be taken
once daily in the morning. Gradual dose escalation, which helps minimize risks and adverse
events, should proceed as follows: initially 3.75/23mg daily for 14 days; followed by
7.5/46mg daily; and at 12 weeks, option to increase to 11.25/69mg daily and then 15/96mg
daily.
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Lorcaserin (Belviq®)

Lorcaserin was approved by the FDA in 2012 (34). It is a serotonin 5-HT. receptor agonist
which is thought to reduce food intake and increase satiety by selectively activating
receptors on anorexigenic pro-opiomelanocortin (POMC) neurons in the hypothalamus. The
recommended dose of lorcaserin is 10mg twice daily.

Bupropion SR/naltrexone SR (Contrave®)

Bupropion/naltrexone sustained release (SR) was approved by the FDA in 2014 (34).
Bupropion is a dopamine/norepinephrine reuptake inhibitor approved for depression in the
1980s and smoking cessation in 1997. Naltrexone is an opioid receptor agonist approved for
opiate dependency in 1984 and alcohol addiction in 1994. The two medications have a
synergistic effect (39). The combination reduces appetite and food cravings. Naltrexone SR/
bupropion SR tablets contain 8mg naltrexone and 90mg bupropion. Initial prescription
should be for one tablet daily with instructions to increase by one tablet a week to a
maximum dose of two tablets in the morning, two tablets in the evening (32/360mg).

Liraglutide (Saxenda®)

Liraglutide 3mg dose was approved by the FDA in 2014. Liraglutide is a glucagon-like
peptide-1 (GLP-1) analogue (34). Weight loss is mediated by reduced energy intake by
reducing appetite, increasing satiety and delaying gastric emptying (40,41). Liraglutide is
administered as a subcutaneous injection once daily. It is initiated at a dose of 0.6mg daily
for one week with instructions to increase by 0.6mg weekly up to a maximum dose of
3.0mg.

Bariatric Endoscopy

Bariatric endoscopy or endoscopic bariatric therapy (EBT) should be used in combination
with a lifestyle program, typically when diet, lifestyle and pharmacological interventions
have not achieved therapeutic objectives. In recent years, the FDA has approved two
intragastric balloons, a gastric aspiration device and an endoscopic suturing device that can
be used for weight loss therapy (Table 4). There are a number of other EBTSs currently being
used in several countries or that are under development and in the pipeline for presentation
to FDA for approval and marketing. Those devices are described in detail elsewhere (42).

Intra-gastric Balloons

The ReShape Duo® was approved in 2015 for patients with BMI 30-40kg/m?2 and with at
least one medical comorbidity of obesity. The ReShape Duo consists of two spherical
balloons connected by a flexible silicone rod. The device is placed endoscopically and filled
with 900ml methylene blue-tinted saline. The Reshape Duo is removed endoscopically at six
months. The REDUCE trial compared Reshape DUO to diet and lifestyle intervention alone.
The mean percentage weight loss of the balloon group was 8.4% at 6 months and 7.5% at 9
months compared to the control group which was 5.4% at 6 months and 4.6% at 9 months.
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Adverse events were: balloon deflation without migration (6%) and early removal for
intolerance (9%) (43).

The Orbera® is a spherical, large capacity silicone polymer device approved for treatment
of patients with BMI 30-40 kg/m?, with or without comorbidities. The balloon is placed
under direct endoscopic visualization and filled with 400-700ml of normal saline. The
Orbera® balloon is currently deployed for a maximum duration of up to 6 months, and then
deflated and extracted endoscopically. Based on a meta-analysis of 17 studies including
1683 patients, the pooled percent total body weight loss (TBWL) after Orbera balloon was
12.3% (95% ClI, 7.9%-16.73%) at 3 months, 13.16% (95% ClI, 12.37%-13.95%) at 6
months, and 11.27% (95% ClI, 8.17%-14.36%) at 12 months after insertion (44). Adverse
events included esophagitis (1.27%), gastric perforation (0.1%), gastric outlet obstruction
(0.76%), gastric ulcer (0.2%), balloon rupture (0.36%), and death (0.07%) (44).

Aspiration Therapy

The AspireAssist Aspiration Therapy System was approved by the FDA in 2016 for patients
with a BMI of 35.0-55.0kg/m?. The device system consists of an endoscopically-placed
percutaneous gastrostomy device (A-tube) and a skin port with a counter that deactivates the
device after a standard number of uses. To reactivate the aspiration capability, the patient has
to make return visits for dietary counseling at regular intervals. The system includes an
attachable aspiration accessory with a water-filled reservoir that permits instillation of fluid
into the stomach to facilitate partial removal of gastric contents (44). In the randomized,
controlled, pivotal study, subjects in the device arm lost an average of 31.2 pounds (12.1% of
TBWL), and the control group lost an average of 9.0 pounds (3.5% TBWL) (45). The severe
adverse events reported were peritonitis requiring antibiotics, skin ulceration requiring
device repositioning, and abdominal pain requiring medical management. The study
reported positive changes in eating behavior in the active treatment arm.

Endoscopic Sleeve Gastroplasty

Endoscopic sleeve gastroplasty (ESG) is a procedure which uses an FDA-approved
endoscopic suturing device (OverStitch™; Apollo Endosurgery, Austin, TX) to deploy a
series of full-thickness sutures to produce gastric volume reduction and delay in gastric
emptying. The sutures are endoluminally placed to reduce the greater curvature of the
stomach (42). In a multicenter clinical trial of 242 patients, the average TBWL was 16.8%
+6.4 at six months, 18.2% £10 at 12 months, and 19.8% +11.6 at 18 months. The ESG was
associated with 2% serious adverse events: two perigastric inflammatory fluid collections
(adjacent to the gastric fundus) that resolved with percutaneous drainage and antibiotics, one
self-limited hemorrhage from splenic laceration, one pulmonary embolism 72 hours after the
procedure, and one pneumoperitoneum and pneumothorax requiring chest tube placement.
All 5 patients recovered fully (46).
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Trans-Oral Outlet Reduction (TORe)

The Trans-Oral Outlet Reduction (TORe) is a procedure that uses an FDA-approved
endoscopic suturing device (OverStitch™) to reduce the gastrojejunal anastomotic aperture
in patients with a Roux-en-Y gastric bypass who have regained significant weight. The
procedure was evaluated in a multicenter, double-blind, randomized, sham-controlled trial
(RESTORe) (47) using a previous device, and showed mean weight loss of 3.5kg in the
TORe arm vs. 0.4kg in the sham arm (p=0.021). More recently, in a larger, uncontrolled
series, the mean weight loss was 8.4kg at three years. The adverse events of transient
pharyngeal pain, epigastric pain, nausea and vomiting were frequently reported.

Bariatric Surgery

Bariatric surgery in combination with lifestyle changes continues to be the more efficacious
and durable management for severe obesity (48-50). The number of bariatric procedures
performed in the United States continues to increase, with 190,000 operations in 2015. The
three most commonly performed bariatric operations in the United States currently are:
laparoscopic sleeve gastrostomy (SG), laparoscopic Roux en-Y gastric bypass (RYGB), and
laparoscopic adjustable gastric banding (AGB). Overall, perioperative mortality for bariatric
surgery ranges from 0.1-0.3% (51). Perioperative and nutritional deficiencies are overall low,
but vary widely according to the procedure and, particularly, according to the length of the
by-passed small intestine with RYGB.

Long-term studies assessing the weight loss outcomes of bariatric surgery have
demonstrated improvement in all-cause survival as expressed in improved mortality when
compared to cohorts with severe obesity and weight-related diseases that did not undergo
surgical intervention (24,49). In addition to weight loss, diseases associated with metabolic
syndrome including diabetes, hypertension, and hypertriglyceridemia, as well as obstructive
sleep apnea have been shown to improve or resolve in many patients who underwent
bariatric surgery (52). Additionally, other obesity-related diseases improved with bariatric
surgery, including NAFLD, GERD, polycystic ovary syndrome (PCOS), degenerative joint
disease, pseudotumor cerebri, and cardiovascular disease.

Laparoscopic Sleeve Gastrectomy

Laparoscopic sleeve gastrectomy (SG) consists of a surgical procedure to remove two-thirds
to three-quarters of the stomach, leaving a tubular gastric conduit based on the lesser
curvature. The outcome is consistent with a restrictive procedure, inducing early satiation
and decreasing appetite. The expected TBWL is 25%, with concomitant improvement in
weight-related co-morbid conditions (53). Contra-indications to performing SG include
established Barrett’s esophagus and refractory GERD. Complication rates are low (<1 to
2.7%) including stenosis and staple-line dehiscence.

Laparoscopic Roux en-Y Gastric Bypass

Laparoscopic Roux en-Y gastric bypass (RYGB) is now the second most common bariatric
surgical procedure in the U.S. The operation results in creation of a small gastric pouch in
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the cardia of the stomach anastomosed to a Roux limb connecting the pouch to the mid-
jejunum. The remaining stomach is left in place, and the duodenal loop and proximal
jejunum anastomosed to the Roux limb (surgical jejuno-jejunostomy anastomosis). The
result is not only bypass of food from the remnant stomach, but also the duodenum and
proximal jejunum. The Roux limb constitutes the alimentary channel, and the biliopancreatic
limb transports bile and pancreatic enzymes distally to the entry of food into the small
intestine via the gastric pouch. Mixing of food with digestive enzymes occurs distal to the
convergence of these two limbs, in the area termed the common channel. The expected
TBWL is from 25 to 45%, with improvements specifically in metabolic diseases, especially
diabetes and obesity-related diseases (50,52,54). Contra-indications include history of
inflammatory bowel disease and disease states that potentially could be affected by altered
absorption (e.g. post-organ transplantation requiring immunosuppression medications).

Adjustable Gastric Banding

Adjustable gastric banding (AGB) involves placement of a soft, silicone ring just distal to
the esophagogastric junction. The ring includes a balloon that can be filled intermittently to
induce fullness and satiety, without complete obstruction. Access to the balloon is by means
of a needle percutaneously through a subcutaneously placed port. The expected TBWL is
approximate 15-20% (55), however, there is wide variability in the outcome and, in general,
this operation is falling out of favor, especially relative to the SG procedure, due to
insufficient weight loss, short duration of benefit or adverse events. Though perioperative
complication rates are low, long-term complications of varying degrees are higher, with up
to 20% of patients needing repeat bariatric surgery. Contra-indications include large hiatal
hernia, severe GERD, and esophageal motility disorders.

Expert Opinion and Guidelines in the Management of Obesity

The current guidelines for weight loss suggest that selection of the appropriate intervention
plus lifestyle changes should be based on BMI and comorbidities (Table 1). However,
physicians should discuss all the appropriate options along with expected weight loss,
potential side effects and, most importantly, the patient’s wishes. Furthermore, physicians
should recognize special comorbidities that may favor one intervention over another. One
such example is the presence of poorly controlled diabetes which may benefit from the
effects of a GLP-1 agonist, such as liraglutide, over and above the metabolic enhancement
resulting from the weight loss.

Consensus among medical and surgical societies involved in care of patients with diabetes
has strongly recommended a role of bariatric “metabolic” surgery with specific guidance and
indications (56).

While, there are no clear guidelines or society recommendations, it has been proposed that
certain patient characteristics such as gastrointestinal and psychological traits may predict
better response to treatment based on an individualized approach that matches the
pharmacological or physiological effects of a drug or device and the patient phenotype
(discussed elsewhere in detail ref. 30).
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In the meantime, we recommend considering a multidisciplinary approach to manage
obesity, based on a strong foundation of diet, physical activity and behavioral program
(Figure 1), and enhanced by FDA-approved medications and devices (21). One approach
that has been recommended is to commence a reduce calorie diet in combination with a
bariatric endoscopy therapy (e.g. intragastric balloon) to produce rapid and high degree of
weight loss within the first three months to kick start weight management. This is followed
by initiation of medications and/or different diets to produce greater weight loss and start
supporting long-term maintenance of weight loss. An overall summary algorithm is
presented in Figure 3.

Conclusion

Obesity should be managed through a continuum of care focusing on initiating weight loss,
weight loss maintenance, and prevention of weight regain. This approach needs to be
disseminated throughout the healthcare system and coordinated by a multidisciplinary team.
The team should include gastroenterologists who are in a unique position to address obesity,
as they are in the front line managing the gastrointestinal morbidity resulting from obesity
and have access to and expertise in use of the essential tools to manage obesity, such as
nutrition, pharmacology, endoscopy and surgery.
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AGB adjustable gastric banding

AHA American Heart Association
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PCOS polycystic ovary syndrome

POMC pro-opiomelanocortin

SG sleeve gastrectomy

SAGES Society of American Gastrointestinal and Endoscopic Surgeons
T2DM type 2 diabetes mellitus

TOS The Obesity Society

TBWL total body weight loss
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POWER: Practice Guide on Obesity and Weight Management, Education and Resources

(with permision from from ref. 21)
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Comparison of Weight Loss and Adverse Events with Pharmacological Weight Loss Agents
in Network Meta-analysis (33)
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Table 1

Treatment Recommendations for Obesity Based on American Heart Association (AHA)/American College of
Cardiology (ACC)/The Obesity Society (TOS) Obesity Guideline (57)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

BMI category (kg/m?)
30-34.9, 35-39.9, >40,
25-26.9, 27-29.9, class | class Il class 111
Treatment overweight overweight obesity obesity obesity
Lifestyle: diet,
physical activity, With With
behavior therapy | comorbidities | comorbidities + + +
With
Pharmacotherapy comorbidities + + +
. As bridge
Endoscopy + + therapy
With
Surgery comorbidities +

*
modified in ref. 21).
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Pharmacological Actions and Efficacy of Currently Approved Medications for Long-Term Treatment of
Obesity [summarized from Yanovski and Yanovski. JAMA 2014;311:74-86 (58); Astrup et al. Lancet

Table 2

2009;374:1606-16 (59); and Pi-Sunyer et al. NEJM 2015:373:11-22 (60)]

DRUG Mechanism of action Dose Weight loss Adverse effects
(kg) vs.
placebo
Orlistat 60 Lipase inhibitor causing 60mg or 60mg dose: Oily spotting,
mg (Alli®) excretion of ~30% of 120mg, with -25(-15t0 flatus,
or 120 mg ingested triglycerides in 3 meals -3.5) fecal urgency,
(Xenical®; stool 120mg dose: fatty oily stool,
3x within 1 -3.4(-3.2to increased
hour of a -3.6) defecation, fecal
fat- incontinence
containing
meal)
Phentermine | Noradrenergic + GABA- 3.75mg/23mg | 7.5mg/46mg: Paresthesia,
plus receptor activator, kainite | to -6.7 (-5.9to dizziness, taste
topiramate- /AMPA glutamate 7.5mg/46mg; | -7.5) alterations,
ER receptor inhibitor causing | once daily 15mg/92mg: insomnia,
(Qsymia®; appetite suppression -8.9(-8.3 to constipation, dry
3.75mg/ -9.4) mouth, elevation
23mg for 2 in heart rate,
weeks, memory or
increased to cognitive changes
7.5mg/46mg
Lorcaserin Highly selective 10mg twice -3.2(-2.7to Headache,
(Belvig®; serotonergic 5-HT2C daily -3.8) dizziness, fatigue,
10mg, 2x) receptor agonist causing nausea, dry mouth,
appetite suppression cough, and
constipation; and
in T2DM back
pain, cough,
and hypoglycemia
Bupropion Dopamine/norepinephrine | 360/32mg 5-6 % Headache, nausea,
SR/ reuptake inhibitor and p.o. daily insomnia,
Naltrexone opioid receptor antagonist constipation
SR tremor
(Contrave®)
Liraglutide, Glucagon-like peptide 1 1.2mg 1.2mg dose: Nausea and
1.2mg agonist causing appetite escalating to -2:1(0-6- vomiting
escalating suppression and possibly 3.0mg SQ 3-6)
over 4 delaying gastric emptying | once daily 1.8mg dose:
weeks to -2:8 (-4-3to0
3.0mg SQ -1.3)
(Saxenda ®) 2.4mg dose:
-3:5f (-5-0to
-2.0)
3mg dose:
-4.4 (2.9-
60)
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Summary of Direct Meta-analysis for All Weight Loss and Adverse Event Outcomes (33)

Table 3

Control (placebo,

Active Intervention unless noted OR or
Pharmacological Nur(?fber otherwise) Wﬁ/'lgg;ed
Intervention : :
Studies No. with | Total No. with Total legzr";ng:ei kg
event no. event no. (95% C1)
>5% weight loss
Orlistat 16 3140 5315 1694 4694 | 2.69 (2.36-3.07)
Lorcaserin 3 1562 3350 729 3288 | 3.09 (2.49-3.83)
Naltrexone-
bupropion 4 1081 2044 274 1319 | 3.90(2.91-5.22)
Phentermine- 9.10 (7.68-
topiramate 2 1019 1479 290 1477 10.78)
vs placebo: Placebo:
Liraglutide 3 1798 2921 380 1503 | 5.09 (4.07-6.37)
Vs ogl3|stat. 72 Orlistat: 29 67 3.66 (1.79-7.46)
>10% weight loss
Orlistat 14 1520 4859 684 4249 | 2.41(2.08-2.78)
Lorcaserin 3 742 3350 276 3288 | 3.17(2.53-3.97)
Naltrexone-
bupropion 4 599 2044 112 1319 | 4.11(2.80-6.05)
Phentermine- 11.34 (9.10-
topiramate 2 702 1479 109 1477 14.13)
vs placebo: Placebo:
Liraglutide 3 930 2921 146 1503 | 4.36 (3.61-5.26)
Vs ogl;stat: 72 Orlistat: 9 67 3.87 (1.65-9.04)
Mean weight loss in excess of placeboa
. -2.63 (-2.94to0 -
Orlistat 14 - 3391 - 2777 b
2.32)
. -3.25(-3.55t0 -
Lorcaserin 3 - 3350 - 3288 b
2.95)
Naltrexone- -4.95(-5.541t0 -
bupropion 2 . 1297 i %7 4.36)”
Phentermine- -8.80 (-9.62to -
topiramate ! . %81 i 979 7.98)°
vs placebo: vs. placebo: —5.24 (_5'%0 to-
. . - 2921 - 1503 4.87)
Liraglutide 8 vsorlistat: | 72 | vs.orlistat: | 67 | -3.90 (-5.18 o -
. . 2.62)b
Discontinuation of therapy due to adverse events
Orlistat 16 439 5323 224 4704 | 1.84(1.55-2.18)
Lorcaserin 3 250 3350 190 3288 | 1.40(0.96-2.03)
Naltrexone-
bupropion 4 501 2044 175 1319 | 2.60(2.15-3.14)
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Page 21

Control (placebo,

Active Intervention unless noted O-R or
Pharmacological Nur;\fber otherwise) W&gg;ed
Intervention . :
Studies No. with Total No. with Total D|fg%r(';nc(::el, kg
event no. event no. (95% C1)
Phentermine-
topiramate 2 274 1479 132 1477 2.32 (1.86-2.89)
vs placebo: R
Liraalutide ) 292 2921 | Placebo: 57 | 1503 2'8325(3'(1837%_77)
9 vs orlistat: 72 Orlistat: 2 67 '17 4é
7 49)

OR, odds ratio

a_ . .
continuous outcome: event rate not applicable;

b . . .
weighted mean difference for excess weight loss vs. placebo;

Tech Gastrointest Endosc. Author manuscript; available in PMC 2018 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Acosta and Camilleri

Table 4

Overview of FDA-Approved Bariatric Endoscopic Procedures (21)

Name

Mechanism

Total body weight
loss %

Adverse effects*

Orbera intragastric
balloon

Gastric occupying
space; delays gastric
emptying

11.3%5,(43)

Nausea, fullness, 1%
migration

gastroplasty

delays gastric emptying

Re-shape intragastric b 42 Nausea, fullness

balloon 7.9%

AspireAssist aspiration | Facilitates partial 12.1449 Less than 0.5% risk of

therapy removal of gastric peritonitis, ulceration
contents and abdominal pain.

Endoscopic sleeve Restrictive procedure; 20% C a5) Nausea, pain, reflux,

risk of bleeding

alntragastric balloon removed at 6 months and reported: TBWL at 12 months;
b .
Intragastric balloon removed at 6 months and reported: TBWL at 9 months;

clntragastric balloon removed at 6 months and reported: TBWL at 18 months
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