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Abstract

A world-wide rise in the prevalence of obesity continues.
This rise increases the occurrence of, risks of, and
costs of treating obesity-related medical conditions.
Diet and activity programs are largely inadequate for
the long-term treatment of medically-complicated
obesity. Physicians who deliver gastrointestinal
care after completing traditional training programs,
including gastroenterologists and general surgeons,
are not uniformly trained in or familiar with available
bariatric care. It is certain that gastrointestinal
physicians will incorporate new endoscopic methods
into their practice for the treatment of individuals with
medically-complicated obesity, although the long-
term impact of these endoscopic techniques remains
under investigation. It is presently unclear whether
gastrointestinal physicians will be able to provide or
coordinate important allied services in bariatric surgery,
endocrinology, nutrition, psychological evaluation and
support, and social work. Obtaining longitudinal results
examining the effectiveness of this ad hoc approach
will likely be difficult, based on prior experience with
other endoscopic measures, such as the adenoma
detection rates from screening colonoscopy. As a long-
term approach, development of a specific curriculum
incorporating one year of subspecialty training in
bariatrics to the present training of gastrointestinal
fellows needs to be reconsidered. This approach
should be facilitated by gastrointestinal trainees’ prior
residency training in subspecialties that provide care
for individuals with medical complications of obesity,
including endocrinology, cardiology, nephrology, and
neurology. Such training could incorporate additional
rotations with collaborating providers in bariatric
surgery, nutrition, and psychiatry. Since such training
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would be provided in accredited programs, longitudinal
studies could be developed to examine the potential
impact on accepted measures of care, such as
complication rates, outcomes, and costs, in individuals
with medically-complicated obesity.

Key words: Obesity; Bariatrics; Bariatric surgery;
Intragastric balloon; Endoscopic sleeve gastroplasty;
Nutrition; Endoscopy; Training
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Core tip: A world-wide rise in the prevalence of
obesity and obesity-related medical conditions needs
to be addressed. Newer endoscopic methods will be
incorporated into the clinical practice of gastrointestinal
physicians, although the long-term impact of these
endoscopic methods on medically-complicated obesity
remains under investigation. As a potential long-term
approach, development of a curriculum designed
to incorporate one year of subspecialty training in
bariatrics to the present training of gastrointestinal
fellows needs to be reconsidered. Longitudinal
studies could be performed to examine the impact
of subspecialty training on medical complications,
outcomes, and costs in treating individuals with
medically-complicated obesity.
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INTRODUCTION

The rising prevalence of obesity is a worldwide
disorder, and therefore this problem will require a
collaborative global approach. One commonly utilized
definition of overweight and obesity is based upon
the body mass index or BMI, which is calculated
from an individual’s height and weight (see Table 1).
An extensive study has shown that the worldwide
percentage of adults who are overweight (BMI 25-29.9
kg/m?) or obese (BMI 30.0 and higher) increased from
28.8% of men in 1980 to 36.9% of men in 2013, and
increased from 29.8% of women in 1980 to 38.0%
of women in 2013". Based on their data, the authors
by extrapolation estimated that 2.1 billion individuals
were overweight or obese by 2013. Similar results
were recently reported in a study of 195 countries'.
In more than 70 countries, the prevalence of obesity
has doubled since 1980™,

Obesity-related medical conditions (see Table 2)
include insulin-resistant diabetes mellitus, obstructive
sleep apnea, mechanical or degenerative osteoarthritis,
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non-alcohol steatohepatitis, hypertension, dyslipidemia
with secondary coronary artery disease, pseudo-
tumor cerebri, and likely gastroesophageal reflux,
deep vein thrombosis, and asthma™!. Obesity has
also been consistently associated with increased risk
of kidney, breast, endometrial, colorectal, pancreatic,
esophageal, and gall bladder carcinoma™!. Excess
body weight contributes to a significant percentage of
cases of cancer™”, With the increase in the incidence of
obesity in Asia, The Gut and Obesity in Asia Workgroup
has developed an experts’ consensus on obesity and
gastrointestinal diseases in Asia®. In a worldwide
systematic review, it was reported that obesity accounts
for 0.7% to 2.8% of a country’s total healthcare
expenditures and that individuals with obesity have
at least 30% higher healthcare costs'®. In the United
States, the medical care costs of obesity in 2008 were
estimated to be $147 billion"”’.

As one can ascertain from this rise in the worldwide
prevalence of obesity, the previously suggested
solutions with regards to this serious medical problem
have not been effective. One suggested approach
is education, with the inference that individuals will
then make responsible choices when eating several
times every day™. In the United States, the National
Institutes of Health and the United States Preventive
Services Task Force in 1998 and in 2012 suggested
behavioral interventions, increased physical activity,
and improved dietary intake®'®!. Expectations of
results from these recommendations however must
be balanced against the findings of multiple meta-
analyses!"*! that have examined the potential
benefits of behavioral interventions, diet and activity
programs in individuals with excess weight. Reported
“long term” results are for studies of only 12 to 18
mo. Unfortunately, the published weight loss results
are modest with 1.5 to 5 kg of weight loss at 12 mo™!
after adopting behavioral interventions (which can
include self-monitoring, setting weight loss goals,
addressing barriers to change, and strategizing long-
term change in lifestyle). These meta-analyses mention
that there is higher weight loss reported for those
individuals participating in dietary only programs
compared to individuals involved in exercise or activity
only programs. Combined dietary and physical activity
programs tailored to individual metabolic and dietary
response needs appear to be more beneficial than
solely dietary programs. However, adding physical
activity programs appear to increase overall weight
loss by only an additional 0 to 3 kg.

Our review of previous contributions in this field
included specific searches on PubMed (www.ncbi.
nim.nih.gov/pubmed) on June 11, 2017. The terms
“gastroenterology fellow training” yielded 111 abstracts;
the terms “gastroenterology fellow nutrition” yielded 35
abstracts; the terms “gastroenterology fellow obesity”
yielded 8 abstracts; the terms “nutrition training
gastrointestinal medicine” yielded 251 abstracts; and
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Table 1 Obesity defined by body mass index

BMI (kg/m?) Definition Obesity class
18.5-24.9 Normal

25-29.9 Overweight

30-34.9 Obesity 1
35-39.9 Obesity I

40.0- Obesity I

BMI: Body mass index.

Table 2 Obesity related medical disorders

Diabetes mellitus

Obstructive sleep apnea

Degenerative osteoarthritis

Non-alcohol steatohepatitis

Hypertension

Dyslipidemia with coronary artery disease
Pseudo-tumor cerebri

Gastroesophageal reflux

Deep vein thrombosis

Asthma

Carcinomas (kidney, breast, endometrial, colorectal, pancreatic,
esophageal, gallbladder)

r

the terms “obesity training gastrointestinal medicine”
yielded 97 abstracts. All abstracts and all manuscripts
consistent with the topic of this present manuscript
were reviewed by one of us (TRK).

ONGOING ROLE OF GASTROINTESTINAL
PHYSICIANS IN OBESITY CARE AND
TRAINING

Gastrointestinal physicians and general surgeons both
deliver gastrointestinal care to individuals with medically-
complicated obesity, including the performance
of endoscopy. These physicians, after completing
traditional training programs, are uniformly trained in
or familiar with available bariatric care. This notion is
not a new concern. A survey of gastroenterologists
published in 1976 revealed that obesity was included
as one of the five most common diagnostic areas!**.
The author suggested that his findings could be the
basis for planning education, training, and research
activities in gastroenterology. An editorial published 26
years later described a commitment of the American
Gastroenterological Association to nutrition and
obesity, including a summary of elements included
in advanced or level 2 training in nutrition**!. A 2006
study in Canada of gastrointestinal clinicians and
gastrointestinal fellows reconfirmed the opinion that
training in management of obesity was inadequate™®.
A follow-up survey of Canadian gastrointestinal fellows
published in 2009 revealed that gastrointestinal
fellows considered their knowledge of nutrition and
obesity to be suboptimal™’’, A written examination
completed by these gastrointestinal fellows confirmed
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that their knowledge base indeed was suboptimal,
especially in the areas of nutritional support, knowledge
of micronutrients and macronutrients, obesity, and
nutrition in gastrointestinal diseases. Similar findings
have been reported in studies of gastrointestinal fellows
in Iran™ and in the United States™. One response
to these long-standing concerns and weaknesses
in nutrition training has been the publication of a
potentially extensive curriculum in nutrition as part
of the core curriculum for fellows or trainees in
gastroenterology™®.

Training of gastrointestinal fellows internationally
has involved programs with a traditional pathway which
include disease-related training and endoscopy™",
and programs that combine basic elements of
gastrointestinal training with time for advanced training
in a subspecialty of gastroenterology or hepatology.

The traditional involvement of gastrointestinal
clinicians in obesity has involved two levels of medical
care: (1) direct care of gastrointestinal medical
disorders related to obesity including non-alcohol
steatohepatitis, gastroesophageal reflux, colorectal
carcinoma, pancreatic carcinoma, esophageal
carcinoma, and gall bladder carcinoma; and (2)
consultants in collaboration with providers who
treat patients for obesity, for example in the care of
individuals who have undergone bariatric surgery. More
recently, due to advances in therapeutic endoscopy,
gastrointestinal physicians have begun to assume a
role as the provider directly treating individuals for
obesity. The question to now be considered is what
pathways should be utilized to expand the role of
gastrointestinal physicians in the care of individuals
with medically-complicated obesity.

INCORPORATION OF BARIATRIC
MEDICINE INTO ONGOING
GASTROINTESTINAL PRACTICE

There are two major approaches for a process by
which gastrointestinal physicians can evolve into
physicians with primary responsibility for the
treatment of individuals with medically-complicated
obesity. A recent White Paper from the American
Gastroenterology Association proposes incorporation
of methods for obesity care and “weight management”
into existing gastroenterological practices™®. This
approach immediately raises the question of how
much weight loss is required for the appropriate
treatment of medically-complicated obesity. An
overview of treatment of individuals with non-alcohol
steatohepatitis summarizes a proposed goal of loss of
10% of total body weight'*!. This weight loss goal can
be difficult to reach in individuals with obesity through
the use of dietary and activity programs. In agreement
with recently published meta-analyses!'™!, a recent
study from Cuba again demonstrated that only
10% of participants involved in dietary and activity
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Figure 1 The vertical bars depict weight loss required to reach the normal
weight range in overweight and obese individuals of difference heights.
The solid line approximates the best published weight loss obtained through
diet and activity programs.

Table 3 Weight loss medications approved by the United

States Food and Drug Administration

Medication Published weight loss
Short term use Range from 3.6 to 8.1 kg
Benzphetamine
Diethylpropion
Phendimetrazine
Phentermine
Long term use
Orlistat 2.6 kg
Liraglutide 4tobkg
Lorcaserin 3.2kg
Naltrexone and bupropion 5kg
Phentermine and topiramate 8.8 kg

programs were able to lose 10% or more of their total
body weight®¥. Again in agreement with ongoing
experience’®, liver biopsies revealed that 90% of the
participants who lost 10% or more of their total body
weight had resolution of non-alcohol steatohepatitis.
This study did not address the follow up concern which
of course is long-term maintenance of weight loss, or
an individual’s weight regain.

When considering treatment of individuals with
medically-complicated obesity, Figure 1 summarizes
weight loss (in pounds) required to reach the normal
weight range in overweight individuals and in obese
individuals of difference heights. The solid line
approximates the best published weight loss obtained
through dietary and activity programs. Figure 1
provides a graphic depiction of the extent of weight
loss required to improve serious medical disorders in
individuals with Type II obesity and Typell obesity.
For this reason, we have previously suggested that
bariatric surgery utilizing vertical sleeve gastrectomy
will likely become a major consideration for the
treatment of nonalcoholic steatohepatitis in those
individuals with Type II obesity and Type Ill obesity™'.

As step-up therapy for the treatment of medically-
complicated obesity, the United States Food and Drug
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Table 4 Potential endoscopic methods to treat medically-

complicated obesity

Method Potential physiological mechanisms

Delivery of a Weight Loss Device
Intragastric Balloon Stomach distension; reduce volume
required for satiety; delay gastric
emptying

Orbera’
ReShape'
Obalon'

Duodeno-jejunal bypass sleeve Delay Gastric Emptying; Induce
Malabsorption
Aspiration therapy Reduce Intragastric Nutrients

Use of intraluminal suturing

Endoscopic sleeve gastroplasty Induce early satiation; delay gastric

emptying

Transoral gastroplasty Reduce volume required for satiety

'Listed in order of dates the devices were approved by United States Food
and Drug Administration.

Administration has approved nine medical therapies
for weight loss (see Table 3)***). There are four
sympathomimetic drugs, which increase adrenergic
stimulus, that have been approved for short term
(12 wk) of medical therapy. This group includes
Benzphetamine, Diethylpropion, Phendimetrazine,
and Phentermine. There are five medical therapies
approved for long-term medical therapy, which
includes Orlistat, Liraglutide, Lorcaserin, Naltrexone
with Bupropion, and Phentermine with Topiramate.
As shown in Table 3, the published weight loss results
reported for these medications are modest, ranging
from 2.6 to 8.8 kg. Prescribing providers should be
familiar with the significant risks involved in using
these medications. For example, Orlistat can lead to
deficiencies of fat soluble vitamin A, vitamin D, vitamin
E, and vitamin K. Lorcaserin should not be used with
monoamine oxidase inhibitors or selective serotonin
reuptake inhibitors. Topiramate is associated with oral
clefts when taken by pregnant women.

The next available step-up therapies for treatment
of medically-complicated obesity involve the utilization
of newer endoscopic techniques that are now available.
These techniques can be divided into either the delivery
of a weight loss device or the use of intralumenal
suturing to promote weight loss®® (see Table 4).
Individualized care with scheduled post-procedural
follow up is important for long-term optimization of an
endoscopic weight loss program, as has been supported
by studies of adjustable gastric banding™". Individuals
might also benefit from transition to the use of a well
selected long-term weight loss medication.

Upper endoscopy has been utilized for placement of
an intragastric balloon, a duodeno-jejunal bypass sleeve,
or an aspiration tube. Other than The AspireAssist
described below, all of these devices are meant to be
removed at 6 to 12 mo after their placement. The United
States Food and Drug Administration approved the
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first intragastric balloon, the Garren-Edwards bubble
in 1985. Interest in intragastric balloon has grown due
to the United States Food and Drug Administration’
s approval of 3 separate intragastric balloon systems
in the past 2 years: the Orbera balloon, the ReShape
balloon, and the Obalon balloon. All three balloon
systems must be removed after 6 mo. Clinical research
has examined factors important for weight loss with
the use of an intragastric balloon™. The mechanism for
weight loss from the fluid filled intra-gastric balloon, e.g.,
delayed gastric emptying, has also been identified™?..
A duodenojejunal bypass sleeve, EndoBarrier, (GI
Dynamics, Inc., Lexington, MA, United States) is
available in some countries. This bypass sleeve is a
fluoroscopically assisted and endoscopically implanted,
removable, and impermeable fluoropolymer sleeve
with a nitinol anchor. At upper endoscopy, the 60 cm
long device is deployed from the duodenal bulb and
into the jejunum under fluoroscopic guidance. In
2016, the United States Food and Drug Administration
approved The AspireAssist produced by Aspire
Bariatrics, King of Prussia, PA, United States which
provides a long term option for patients in the higher
body mass index range. At upper endoscopy, a
specialized aspiration tube is placed percutaneously
into the stomach. This aspiration tube has both an
intragastric portion with holes to permit aspiration as
well as a skin port. Individuals with an aspiration tube
are instructed to aspirate their gastric contents 20
min after a meal containing more than 200 kcal. The
device is not meant to be placed in an individual with
an eating disorder.

The endoscopic sleeve gastroplasty (ESG), first
reported from the Mayo Clinic, Rochester, MN, United
States in 2013, has eclipsed all prior failed efforts at
altering the gastric lumen endoscopically®®***!, There
have been over 2500 ESG procedures performed
worldwide with patient follow-up now exceeding
2 years, and a recent multicenter study using this
technique to produce an endoscopic sleeve gastroplasty
reported 24-mo weight loss data. Publications with
individual and multicenter experiences are appearing
and demonstrate not only sustained weight loss but
improvement in co-morbidities. There is also published
experience discussing mechanisms by which ESG is
important a patients’ weight loss””\. Others™** are
attempting to duplicate successful weight loss using
technologies differing from the existing endoscopic
suturing device (OverStitch, Apollo Endosurgery,
Austin, TX, United States) presently used for the ESG.

The advantages of development of an endoscopic
procedure to mimic the popular and effective vertical
sleeve gastrectomy are clear, e.g. reduced risk of
anesthesia and reduced risk of a gastric leak or
perforation. The importance of obtaining long term
weight loss data to support durability is supported
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by results from the surgical literature. In the original
report from the Mayo Clinic, Rochester, MN, United
States of the surgical non-banded vertical gastroplasty,
at 4 years of follow up, only 31% of patients were
judged to have persistent excess weight lost™”. In
additional studies, risk factors important for treatment
failures after vertical gastroplasty were examined™..
Even with the availability of this information, a study
(published 16 years later) involving seven years of
follow up after vertical banded gastroplasty reported
staple line disruption in 54% of patients*?, Sixty
percent of patients after vertical banded gastroplasty
underwent a major re-operation during this seven year
follow up period.

After practicing gastrointestinal physicians in-
corporate these newer endoscopic techniques into
their care of individuals with obesity, a major question
will arise as to whether reliable follow up will be
obtained. In examination of other endoscopic quality
measures, the recommendation that endoscopists
should track their adenoma detection rates from
screening colonoscopy has been supported by results
of interval cancers published in 2010"*, However, in a
2015 survey of training programs in the United States,
63.8% of programs did not assess adenoma detection
rates in their trainees™™. It is similarly likely that it
will be difficult to obtain longitudinal results designed
to examine the effectiveness of an ad hoc approach
for incorporation into an established gastrointestinal
practice of new endoscopic methods for treating
individuals with medically-complicated obesity.

COMPLICATIONS DURING BARIATRIC
CARE

It is expected™’ that physicians providing bariatric care
will properly evaluate, diagnose, and treat individuals
who develop complications from their weight loss
therapy.

Prevention of complications from weight loss therapy
begins by screening patients for their suitability to
undergo treatment of medically-complicated obesity.
Gastrointestinal physicians will need to decide how they
will integrate physiologic (e.g, low satiety or rapid gastric
emptying), psychological, or psychiatric assessment
of eating disorders and underlying psychiatric illness
into their practice. For example, it is reported that
the prevalence of obesity is higher individuals with
schizophrenia™®*,

Following bariatric surgery, a Danish study has
described increased risks of self-harm, psychiatric
service use, and the occurrence of mental disorders*®..
With regards to the potential for addiction, persistent
opioid abuse can result from even minor surgical
procedurest, A systematic review of postoperative
bariatric patients suggested the presence of increased
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alcohol use and increased admissions to substance
abuse treatment facilities”®. Physicians involved in
primary weight loss therapy will need a program to
screen for these potential problems and regimens for
appropriate and sufficient treatment.

SUBSPECIALTY TRAINING OF
GASTROINTESTINAL FELLOWS IN
BARIATRICS

A second, long-term approach for incorporation of
bariatric care into gastrointestinal practice would
involve adaptation of the training of gastrointestinal
fellows for treatment of and long-term control of
medically-complicated obesity. Such an approach
is supported by studies demonstrating improved
bariatric outcomes in hospitals with accredited bariatric
fellowshipst'l. The evolution of a field of medicine
requires individuals who focus on the evaluation of
alteration of proposed methods and treatments.
This potential approach should be facilitated by the
gastrointestinal trainees’ prior internal medicine
residency training in subspecialties that provide care
for individuals with medical complications of obesity,
including endocrinology, cardiology, nephrology, and
neurology. It is expected that gastrointestinal fellows
trained in advanced endoscopy should be capable of
learning the proper application of most endoscopic
techniques for weight loss therapy in individuals with
medically-complicated obesity. Gastrointestinal fellows
will also need training to manage post-operative
complications (e.g., leaks, fistulas, and endolumenal
revision of the Roux en Y gastric bypass and the sleeve
gastrectomy) in patients who have undergone bariatric
surgery.

The training time commitment would depend
upon the specific bariatric care that the future ga-
strointestinal physician would plan to deliver. The
issue of development of a curriculum incorporating
one year of subspecialty training in bariatrics to the
present training of gastrointestinal fellows needs to be
revisited. A one year period of subspecialty training in
bariatrics could incorporate additional rotations with
collaborating providers in bariatric medicine, bariatric
surgery, nutrition, and psychiatry. The trainees could
then be instructed in postoperative care of patients who
have undergone bariatric surgery. Trainees could be
trained in the management of adjustable gastric bands,
postoperative nutritional disorders®, postoperative
symptoms and, as mentioned above, complications
after Roux-en-Y gastric bypass surgery'®, and the
management of major complications of vertical sleeve
gastrectomy including gastric perforation or leak™ and
vomiting/dysphagia®™".

As an advantage of this potential organization, since
such training would be provided in accredited programs,
longitudinal studies could be developed to examine the
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potential impact on accepted measures of care, such as
complication rates, outcomes, and costs, in individuals
with medically-complicated obesity.

CONCLUSION

The prevalence of obesity continues to rise worldwide.
This rise increases the incidence of obesity-related
diseases, and these obesity-related diseases are
an important component of health care costs in
countries across the world. Diet and activity programs
are largely inadequate for the long-term treatment
of medically-complicated obesity. Gastrointestinal
physicians to date have not been extensively involved
in weight loss programs in individuals with medically-
complicated obesity. It is certain that gastrointestinal
physicians will incorporate new methods into their
endoscopic practice for treatment of individuals with
medically-complicated obesity. This change will involve
incorporation of new endoscopic techniques into
present gastrointestinal practices. Improved bariatric
care will likely require an organized curriculum in
gastrointestinal training programs. Involvement in
weight loss programs induces significant psycho-social
disorders. Obtaining optimal results will require practice
patterns that screen for recognized pre-disposing gastric
physiological disorders and psycho-social disorders,
and develop ongoing protocols for the management of
complications of bariatric care. Optimizing strategies
for the long-term maintenance of weight loss after the
use of newer endoscopic techniques remain important
ongoing issues.
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